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PEEFAOE  TO   THE   SIXTH  EDITIONS". 


Althouou  the  fifth  edition  of  this  text-book  was  very  large,  a  year's  time 
has  brought  so  pressing  a  demand  for  a  new  one,  that  the  author,  in  preparing 
it,  has  been  obliged  to  confine  himself  to  the  most  essential  improvements  and 
additions.  There  is  an  entirely  new  chapter  on  infiuenza,  a  disease  which  had 
almost  been  forgotten,  when  the  last  great  epidemic  brought  it  prominently  to 
medical  attention.  Quite  important  changes  and  additions  have  been  made  in 
the  chapters  on  cholera,  malaria,  diseases  of  the  nose  and  larynx,  syringo- 
myelia, and  diabetes.  The  appendix  on  poisons  has  also  been  considerably 
enlarged. 

The  author  sends  out  this  new  edition  with  the  wish  that  it  may  not  only 
be  of  practical  benefit  to  those  for  whom  it  is  written,  but  may  also  add  to 
their  pleasui-e  and  interest  in  their  vocation. 

Adolf  StrOmpell. 
Erlanoex,  May^  1890. 


PEEFACE  TO  THE  FIRST  EDITIOS". 


Ik  the  work  which  is  now  offered  to  the  public  I  have  made  aiv  attempt 
to  giTe  an  account  of  o\ir  present  knowledge  in  the  field  of  the  special 
pathology  and  treatment  of  internal  diseases.  This  account,  although  brief, 
I  have  endeayored  to  make  as  complete  as  possible  in  regard  to  all  impor- 
tant and  certainly  established  facts.  While  everything  hypothetical  has 
been  wholly  omitted  or  only  briefly  referred  to,  I  have  tried,  on  the  other 
hand,  not  only  to  enumerate  the  facts  of  clinical  experience  with  sufficient 
accuracy,  but  also  and  especially  to  make  the  reader  comprehend  the  develop- 
ment and  the  internal  connection  of  the  different  morbid  phenomena  by 
constantly  referring  to  the  data  of  general  pathological  and  anatomical 
research.  In  regard  to  treatment,  the  limits  of  our  knowledge  will  often  be 
apparent,  but  I  believe  that  I  have  paid  a  sufficient  regard  to  the  needs  of 
practice.  In  order  to  avoid  repetitions,  only  a  small  number  of  complete 
prescriptions  have  been  inserted  in  the  text,  but  an  abundant  and  well- 
arranged  formulary  has  been  added  as  an  appendix  at  the  end  of  the  work.* 

Although  in  the  composition  of  this  text-book  I  have  of  course  made  very 
great  use  of  the  later  literature  of  medicine,  still  the  experienced  reader 
will  recognize  in  not  a  few  places  the  results  of  the  author's  own  experience 
and  observation.  These  results  are  drawn  from  more  than  six  years'  active 
work  in  the  medical  clinique  here,  to  the  abundant  material  of  which  I  have 
been  fortunate  enough  to  have  access  as  assistant  first  to  C.  Wunderlich 
and  then  to  E.  Wagner. 

Adolf  Strum  pell. 

Leipsic,  1  March  y  1883. 


[*  Owini^  to  the  differences  between  our  Pharmacopoeia  and  practice  and  those  of  Germany,  it  has 
been  thought  best  to  oiuit  this  appendix.— Tsaiib.] 


TRANSLATOES'  PREFACE 

TO  THE  REVISED   EDITION. 


This  transition  is  already  used  as  a  text-book  or  as  a  work  of  reference 
in  some  twenty-eight  medical  schools  in  America,  and  we  trust  that  it  will 
continue  to  meet  with  approval.  After  preparing  this  revised  edition,  the 
translators  feel  moved  to  express  their  admiration  of  the  industry  and  care- 
fulness as  well  as  the  sound  judgment  and  great  learning  of  their  author. 
Scarcely  a  page  has  escaped  some  correction  or  addition ;  so  that  the  work 
is  thoroughly  brought  up  to  date. 

The  Translators. 
Boston,  Junt,  180S. 


teajstslators'  preface 

TO   THE  FIRST  AMEEICAN  EDITION. 


This  translation  was  made  from  the  second  German  edition.  After  the 
work  had  been  sent  to  the  press  in  May,  we  learned  that  a  third  edition  of 
the  volume  on  nervous  diseases  had  appeared  in  Germany.  We  therefore 
recalled  our  manuscript,  and  incorporated  into  it  all  the  changes  and  addi- 
tions that  had  been  made  in  that  edition. 

We  have  tried  to  make  the  translation  as  exact  as  possible,  but,  in  a  few 
instances,  we  have  taken  the  liberty  of  adding  a  word  or  a  phrase  to  make 
the  meaning  clearer.  With  Dr.  Shattuck's  approval  we  have  added  a  few 
foot-notes  to  the  section  on  nervous  diseases,  embodying  the  results  of  investi- 
gations made  subsequently  to  the  appearance  of  the  original. 

In  regard  to  the  nomenclature  of  physical  signs  in  diseases  of  the  lungs, 
we  have  departed  somewhat  from  the  original  in  order  to  have  our  nomen- 
clature conform  to  tliat  proposed  at  the  meeting  of  the  American  Medical 
Association  in  May,  1885,  by  the  late  Dr.  Austin  Flint,  chairman  of  a  com- 
mittee appointed  to  prepare  such  a  nomenclature  at  the  International  Medi- 
cal Congress  in  1881.  This  may  explain  certain  unusual  terms,  such  as 
"small  rdles." 

We  have  not  attempted  to  adapt  the  treatment  to  the  United  States 
Pharmacop(Bia.  As  a  rule,  when  the  preparation  mentioned  was  described 
in  Stille  and  Maisch's  National  Dispensatory  (second  edition,  1879),  we  have 
made  no  comment.  In  other  cases  we  have  added  the  formula  of  the  prepa- 
ration either  in  a  foot-note  or  in  parenthesis.  In  a  very  few  cases  we  have 
substituted  an  officinal  (U,  S.  P.)  preparation  which  was  almost  identical.  As 
the  metric  system  is  not  yet  in  active  use,  we  have  substituted  for  it  approxi- 
mate equivalents  in  the  old  system.  We  have  considered  it  needlessly  pre- 
cise, however,  to  give  the  exact  equivalents  in  tenths  of  a  degree  or  hun- 
dredths of  a  grain.  In  eveiy  instance  we  have  retained  the  author's  figures 
in  parenthesis,  and  we  have  added  tables  of  weights  and  measures  in  an 
appendix.     Measures  of  length  have  been  left  in  the  metric  system. 


TRANSLATOES*  PREFACE.  vii 

In  placo  of  the  original  Fig.  106,  page  763 — specimens  of  handwriting  in 
general  paralysis,  in  German  script,  and  in  the  German  language — we  have 
substituted  other  specimens  selected  from  a  large  number  kindly  sent  us  by 
Dr.  E.  P.  Elliot,  first  assistant  at  the  Danvers  Lunatic  Hospital. 

Our  thanks  are  due  to  Dr.  G.  L.  Walton,  of  this  city,  for  his  assistance  at 
a  critical  moment  in  the  work,  and  to  other  friends  who  have  given  us  aid 
and  encouragement  during  the  progress  of  our  labors. 

The  Translatobs. 
Boston,  Novernbtsr,  IS86» 


EDITOR'S  PREFACE. 


The  appearance  of  a  sixth  German  edition,  and  the  demand  for  a  revised 
edition  of  the  American  translation,  seem  to  show  that  the  high  estimate 
formed  of  this  work  was  reasonable. 

In  the  present  edition  some  notes  have  been  omitted,  others  changed,  and 
some  new  ones  added.  For  most  of  the  new  notes  in  the  section  on  Nervous 
Diseases  I  have  to  thank  Dr.  Knapp,  one  of  the  translators.  Uis  additions 
have  been  signed  "  K."  For  the  others,  with  all  sins  of  omission  and  com- 
mission, I  alone  am  responsible. 

Frederick  C.  Shattuck. 

Boston,  September,  189S. 
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TTPHOZD  FEVSR. 

(T^phw  abdominnli4i.     KnUric  Ftcer,     IltotyphiU.) 

JEtiology. — According"  to  our  present  views,  the  cause  of  typboid  fever  mufit  be 
soup^ht  in  tw>me  specific,  or^inized,  pathogenic  poison.  The  later  investigations 
in  tMiot^Holosry  have  a])parently  revealed  what  this  poison  k.  Koch  and  EberLh 
were  tlie  fir-st  to  point  out  a  clearly  specific  variety  of  short,  rod -shaped  bacteria 
(bacilli;,  which  appear  in  this  disease  alone.  Tliey  take  up  the  aniline  colors. 
Koch  and  Eberlli,  and  later  W.  Meyer,  Friedlander,  and  Gaii'ky,  found  them  in 
the  int4>Rtine,  esi)eciany  in  its 
lynixihatic  apjiaratus,  and  also 
in  the  niejsfnteric  glands,  the 
spleen,  liver,  and  kidneys.  The 
subjects  in  whom  these  bacteria 
were  detected  had  died  in  the 
bejinnniiiiar  or  during  the  fasligi- 
uin  of  typhoid  fever. 

The  lenglh  of  these  bacilli 
(see  Fig-.  1)  is  about  one  third 
the  diameter  of  a  red  bk.M>d* 
globule,  and  their  breadth  equals 
one  third  their  leng'th.  Their 
ends  are  rounded  otf,  and  in 
their  interior  the  formation  of 
»fjore.scan  sometimes  Ije  plainly 
recognized.  They  are  found  for 
the  most  part  lyinj^  toj^ethei*  in 
little  clumps  (foci  of  luieillii  in 
the   organs.      They   liave    also 

J  been  demonstrated  in  the  dejections  of  typhoid  patients,  and  sometiroea  in  the 
blood  taken  from  rose-six »ts. 

That  these  tj'phoid  bacilli  are  specific,  is  shown,  however,  as  in  the  case  of 
many  micro-orpanisms,  less  by  their  external  form  than  by  their  ]>eciiliarities,  as 
observed  in  pni*e  cultures  of  them.  Gafl'ky,  who  tirst  succeeded  with  such  culti- 
vations, found  that  the  colonies  of  lh<.*se  bacilli,  reared  in  a  nuiss  of  slitf  gelatin, 
are  made  up  of  very  minute,  brownish  yellow  cluuii>s,  and  that  in  their  growth 
they  are  always  limited  to  the  spots  where  they  have  been  implanted,  and  never 
liquefy  the  jelly  in  which  tliey  grow.    The  growth  of  tjiihoid  bacilli  upon  the  cut 


FiQ.  1.— Tjphoid  tjacilli.    Section  of  tbe  spltwn,  k  §00. 
t After  FlCogS.) 
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surface  of  boiled  potatoes  is  als*j  very  clianicteristic.     The  kicilli  cover  the  entire 
surface  with  a  very  thin  though  ttiugJi  pellicle  scarcely  recognizable  l«>  the  nuked 
eye.     Examiued  in  water;  the  typhoid  bacilli  exhibit  quite  an  active  individual 
motion.     The   formation  of  sjKjpes  takts   pliwe  only  when   the   temperature   is  v 
between  Rfi'  and  loy"  CMf-lT  C),  ceasiufr  at  lower  temperatun^s,  f 

Nuiuei'ous  attempts  have  iK'en  made  to  pnxhice  ty]>hoid  fever  artificially  by 
introducing'  pure  cultures  of  the  typhoid  bacilli  intii  the  bodies  of  animals,  but  the 
i-esultsof  these  elForts  have  not  yet  provetl  fterfectly  harmonious.  The  main  cause 
of  the  discrepancy  is  pit>bably  that  animals  are  iu  jj^^ueral  very  slig^htly  susceptible  _ 
to  the  disease.  At  any  rate,  the  attempt.s  at  artificial  infection  up  U)  this  date  have  ■ 
proved  successful  only  in  cases  when  the  aniiuuls  subjecticd  t*>  the  experiment 
(rabbits,  goiinea-pif^sJ  have  rweivetl  large  amouiits  of  the  typhoid  bacilJi  directly 
into  a  vein  or  into  the  abdominal  cavity  <E.  Frankel,  Sini.Tnond.s),  or  when  the 
bacilli  have  been  introduced  into  the  duodenum  (A.  Frankel).  Probably,  how- 
ever, we  have  here  to  do  rather  with  the  intt^xieatiou  of  the  animals  caused  by  the 
poisonous  matters  generated  in  the  cultures  of  bacilli  than  with  an  actual  in- 
fection, ffir  ihe  pathological  changes  of  typhoid  fever  are  but  little  developed  in 
the  animals,  and  the  injected  bacilli  themselves  appear  to  be  for  the  mo.Ht  pivrt 
destroyed  within  the  body  of  the  animal  experimented  ui)on  (Fliigge  and 
Sirotinin.  and  others).  Attempts  to  produce  the  disease  by  mixing  tlie  dejecta 
of  ty])hoid  patients  witli  the  autmal's  food  have  thus  far  pi-oved  iuvai  ia!)ly  un- 
successful. PiTjIiably  the  bacilli  ai*e  immediately  destroyetl  by  the  hydi'ochlorie  M 
acid  in  the  stomach.  m 

Investigation  of  the  tetiology  of  typhoid  fever  must  consequently  be  directed  to 
ascertaining  in  what  manner  and  thitmgh  what  channels  the  sijecitic  typhoid 
bacilli  lien ctrate*  into  the  human  body,  and  what  ciicumstances  are  thei»  essen- 
tial to  their  further  development  and  to  the  display  of  their  pathogenic  pi*o|)erties. 
It  must  be  confessed  tliat  the  ability  to  answer  these  questions  accurately  is  a  goal 
from  which  we  are  quite  distant 

It  is  almost  univet*sally  believed  that,  as  a  rule,  typhoid  bacilli  do  not  have  any 
permajieiit,  independent  existence  outside  the  human  l)ocly.  Often,  however,  the 
conditions  essential  to  an  abuiiiclant  developmetit  of  the  liacilli  arise  in  certain 
places,  and  thus  uiake  it  |)os8ible  for  a  greater  or  less  numlxr  of  persons  to  absurb 
the  pathogenetic  poison,  and,  as  a  result,  to  be  attacked  by  typhoid  fever.  In  this 
way  occur  the  numertms  givater  or  smaller  epidemics  t>f  typhoid  fever  in  contrast 
to  the  spoi-adic  c.^ses,  which  ai-e  likewise  possible,  and  are  not  infi'equont.  If 
an  epidemic  of  typhoid  appears  in  a  place  till  then  entirely  free  from  the  disease, 
we  must  always  refer  it  to  an  importation  of  the  disease-germs,  and  seek  tlieir 
source  in  some  x)re\'ious  case  of  typhoid.  We  must,  therefore,  take  for  granted 
that  the  jioison  of  typhoid  can  in  scuue  wav  escajw  fr<:im  the  Iwxly  of  the  patient 
into  the  outer  world.  If  we  lielieve  this,  we  shall  be  sure  to  think,  iirst  of  all,  of 
the  intestinal  discharges  as  the  source  of  infection.  These  discharges,  as  already 
stated,  are  known  to  contain  the  typhoid  bacilli  t>r  their  sfiores. 

As  to  the  exact  manner  of  infection,  views  are  still  widely  different  Up  to 
the  present  time  there  are  chiefly  two  contrasted  theories,  called,  resjiectively,  the 
** groimd-soil"  and  the  *' drinking-water *M  theories.  According  to  the  former, 
which  is  maintained  principally  by  Pettenkofer  and  his  pupils,  the  ground-soil  is 
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*  Pcrhapfi  it  is  not  U8«ieas  once  moro  to  «all  Attention  oxprcwily  to  the  fact  that  typhoid  fevor  can 
result  only  from  an  infecticm  of  the  body  with  aatiial  typhoid  boeilli,  and  never  through  ony  other 
hactfria,  throUitfh  the  prfntucta  of  decay  and  dt'compfts^ition,  Uliitt'd  f«>o<l,  and  t}ie  liico;  nor  doo«  there 
yet  exist  the  slijiifhtctit  proof  that  typhoid  bacilli  can  bo  doveUipt'd  fVom  ony  othor  «iior<>-i>rganismB, 

f  Comporo  with  what  ftiMowH  iho  stateiuunta  concerning  tiu'  twtiology  of  eholcru,  where  thci 
disputed  p<jtiit«  im)  coaaid*;red. 
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to  be  regarded  as  the  chief  place  of  development  for  the  sciiizomycetic  fungrus  of 
typhoid  fever.  Whether  this  will  Hooriwli  doiM?iids  chiefly  on  the  condition  of  the 
soil  (varying  at  diiferent  times  arui  in  different  places*,  and  this  alone  should  ex- 
plain all  the  pt»culiarities  observahle  in  the  spread  of  the  disease — e.  g.,  that  single 
houses,  streets,  or  wards  of  a  city  should  suffer.  According  to  Pettenkofer,  a  soil 
that  air  and  water  easily  penetrate — e.  g.,  one  made  up  t)f  alluviiil  or  detrital  dep«^ft- 
it«— is  most  favorable  for  the  spread  of  the  disease,  while  a  firm,  rocky  bottom 
makes  its  furthur  devulopment  iini)ot<sibie;  and,  where  this  "tendency  of  the 
ground-soil  ^'  is  wanting,  the  dLsea^se  ca.n  neither  he  intnxluced  nor,  if  brought  in, 
^spread  any  further;  for,  according  to  Pettenkofer,  the  typhoid  poii34')n  ih  seldom  if 
ever  transferred  directly  from  one  person  to  another.  The  poison  in  the  stools 
must  first  be  chauge<l  by  the  soil  before  it  becotnes  infectious.  The  **  ground-air," 
which  is  continually  rising,  cajTies  tlie  poisrni  not  only  into  the  open  atmosphere, 
but  into  the  air  of  dvvelling-iiH>niR,  and,  being  then  inhaled,  produces  infection. 
We  C4*n  thus  understand  why  IVttenkofer  regards  tj-phoid  fever  as  not  directly 
contagious.  The  chief  supiK>rt  of  the  ground-soil  tbeory,  beyond  tlie  results  of 
comparing  the  character  of  the  soil  with  the  extent  of  the  epidemics,  consists  in 
the  proof  wliich  Buhl  and  Pettenkofer  have  given  (taking  Munich  as  an  example) 
that  ft  relation  exists  between  the  variations  of  llie  stiinding  w^ater  in  the  soil  and 
the  frequency  of  typhoid  cases.  It  ap{K'ars  that,  when  the  water  stands  high  (near 
the  surface),  fewer  cases  tx-cur,  and  when  it  falls  Ix-low  the  mean  height  cases  are 
more  numerous.  This  relation,  which  is  s;iid  to  lii>ld  true  also  for  Berlin  and  some 
other  places,  is  not  yet,  we  may  atUI,  explained  with  certainty. 

To  be  contrasted,  or  nither  comparetl,  with  the  s<jil-gas  ther»ry  is  the  view  held 
by  many  phj'sicians,  despite  the  vigorous  protest  of  Pettenkofer,  that  drinking- 
water  plays  an  important  rdle  in  the  origin  of  many  epidemics  of  typhoid.  In 
fact,  in  the  case  of  nun^erous  epidemics,  whose  extent  bears  an  unmistakable  rela' 
tioa  to  the  water-supply,  w^c  seem  jierfectly  justilied  in  supposing  that  the  typhoid 
germs  are  brought  into  the  body  by  means  of  water  used  in  drinking  or  otherwise. 
Even  then  we  are  by  no  means  wholly  to  disregaitl  the  character  of  the  soil,  for 
the  disease-pn>ducing  poison — not  to  si>eak  of  direct  ix*llution~is  pn>bably  often 
communicated  to  the  well-water  from  the  soil.  The  ptjssibilily  of  this  will  be 
especially  great  if  the  wells  are  near  draijis  or  cess-iKxiLs  containing  typhoid  dis- 
charges. In  epidemics  spread  by  drinking-water,  the  typhoid  bacilli  have  lately 
been  repeatedly  found  in  the  suspectetl  water. 

We  Ixdicvc  the  idea  is  continually  gtiining  ground  that  no  single  "  theory '" 
can  fully  explain  all  the  facts,  and  that  the  ix^ssibility  of  infection  occurring  in 
Several  different  ways  must  l>e  considered.  Beside  the  i)08sible  iidialation  of  the 
poison,  or  the  ingestion  of  pollutinl  water,  it  may  l>e  that  sometimes  the  disease 
is  conveyed  by  fo<x!.  For  examjile^  it  has  l>een  remarked  in  England,  and  lately 
iu  Cologne,  that  the  fever  in  certain  epidemics  w^as  limited  to  individuals  who 
had  their  nnlk  from  one  common  souix^e.  In  such  cases,  however,  the  probable 
cause  is  not  a  disen.se  in  the  cows,  but  n  jiollutitm  of  the  milk  or  the  milk-cans 
by  water.  It  is  as  yet  doubtful  if  aiiinmls  can  have  typhoid  fever;  at  any  rate, 
all  attempts  at  artilicial  inoculation  Ijuve  had  a  negative  result.  This  fact  makes 
it  imcertain  whether  the  illnesses  which  have  InMm  observed  to  follow  the  inges- 
tion of  the  flesh  of  diseased  calves  <e.  g.,  the  epidemic  of  Klolen)  are  actually 
to  be  considered  typhoid  fever,  although  the  pathological  changes  are  said  by 
Iluguenin  to  be  very  similar  to  those  fouinl  in  typhoid.  Finally,  it  seems  very 
pn.>lxible  that  jicrsons  who  come  into  direct  contact  w  ith  typluud  discharges  are 
thereby  ex|X)sed  lo  the  dunger  of  iiifertiou.  ALuiy  deny  this  {rklc  .i?//>ra),  but 
it  would  explain  why  nurses  ami  laundresses,  who  have  to  handle  clothing  soiled 
by  the  discharges  of  patients,  are  comparatively  often  attacked  by  typhoid  fever* 
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Througli  the  agency  of  dirty  linen,  utensils,  etc.,  the  poison  may  be  spread  even 
further. 

[It  is  not  probable  that  sewer-g-as  in  itself  is  an  excitiofi:  cause  of  typboid  fever. 
Especially  iu  lur^  citieii  typboid  deje^-tions  are  constantly  finding  their  way  in 
the  sowers,  whiL'h  atfurd  all  the  conditions  favorable  to  the  further  growth  an 
development  of  the  poison.     If,  then,  the  drainage  of  any  house  is  defecti\re,  tli« 
seeds  of  the  di.sease  can  i*eadily  gain  access  to  the  interior  of  the  house  and  infect 
susceptible  individuals. 

Que  of  the  most  instructive  epidemics  on  recoitl  is  that  in  PlynKmth,  Pennsyl 
vania,  a  town  of  eight  thousand  inhabitants.  In  the  spinng  of  188r>  a  disease,  at 
fti-st  supiKJsed  to  l>e  of  a  strange  character,  broke  out  in  the  place,  and,  lM?foro  it 
ceased^  affected  tweh'e  hundiinl  per'sons,  euusiug  one  hondretl  and  thirty  deaths. 
It  was  soon  found  that  the  malady  was  typhoid  fever,  which  arose  from  one  case, 
briefly  in  tiiis  wise:  In  January,  February,  and  Mai-ch  there  wj^js  a  case  of  typhoid 
in  a  house  on  a  hill  sloping  toward  a  water-supply  of  the  town.  The  dejec- 
tions wei*e  thrown  out  on  the  ^now,  under  which  the  ground  was  deeply  frozen. 
On  March  251  h  a  sudden  and  great  thaw  occurred,  the  water  did  not  s^ink  into 
the  ground,  but  ran  immediately  into  the  natural  surface  channels,  and  on  April 
10th  the  epidemic  Ix^gan.  There  were  reasons,  which  it  is  not  necessary  here  to 
detail,  why  the  above  source  of  water-supply  was  drawn  ui>on  to  an  unusual  de-B 
gree  just  at  that  time,  but  it  has  been  shown  that  those  who  derived  their  water  ■ 
from  other  sources  were  spared  by  the  disease.  The  original  case  came  from  Phil- 
adelphia.] 

In  almost  all  ca.ses  the  intestine  seems  to  be  the  actual  gate  of  entrance  for  the 
typhoid  i>oison  into  the  human  system.  This  is  shown  by  the  fact  that  in  all 
cases  which  come  to  autopsy  in  early  stiiges  of  the  disease,  the  typhoid  lj>acilli  are 
mainly  confined  to  the  lymphatic  tissues  of  the  intestine.  The  typhoid  poison 
(bacilli  or  spores)  is  pi-obablj^  swallowed,  either  du^ctly  with  water  or  jMjlluted 
food,  or  after  being  inhaled  or  in  isome  other  way  introduced  into  the  mouth.  If 
not  destiHayed  in  the  stomach,  it  parses  on  in  viable  condition  into  the  alkaline 
contents  of  the  intestine,  and  here  tinds  the  conditions  essential  to  its  further 
development.  It  penetrates  at  first  into  the  follicles  and  Peyer's  patches,  and 
thence  goes  on  into  the  mesenteric  glands,  the  blood-current,  the  spleen,  and  other 
organs.  ■ 

As  in  the  case  of  most  other  infectious  diseasas,  the  occurrence  of  infection  is  ■ 
dependent  not  only  on  outwai-d  conditions,  but  also  on  an   individual  predisposi- 
tion.    Details  of  the  circumstances  attending  this  latter  are  as  yet  not  at  all  accu- ■ 
nvtely  understood.     Even  in   the  wi:»rsl  typlioid  centers,  whei^  the  ])ossibility  otM 
infection  must  be  univei'sal,  many  escape  the  disease. 

Age  has  an  indubitable  intluence  upon  the  liability  to  the  disease.  Typhoid  is 
especially  a  disease  of  youthful,  vigorous  individuals,  of  fifteen  tt)  thirty  years. 
Above  that  age  it  is  noticeably  less  fre<iuent,  although  cases  do  occur  at  sixty  and 
even  seventy  years.  Formerly  it  was  often  said  that  young  childi'en  were  never 
attacked:  but  this  was  because  the  disease  was  not  n^cognized,  for  in  reality  it  is 
only  children  under  one  year  old  who  seem  to  be  seldom  infecte<l.  At  a  later  a, 
cases  are  by  no  means  rare. 

Sex  can  not  b<?  shown  with  certainty  to  have  an  especial  predisposing  iufluen 
upon  the  frequency  of  typhoid  fever. 

Mental  excitement  and  gross  errt>rs  in  diet  seem  to  predispose  to  the  di 
On  the  other  hand,  a  certain  immunity  has  been  alleged  to  be  given  by  many  ci 
cumstances,  especially  pregnancy,  the  puerperal  state,  and  other  diseases  already 
existing  (tuberculosis,  heart  disease).     Mtist  of  these  statements  are  shown,  how- 
ever, by  more  extended  experience,  to  be  very  doubtful.    It  does  seem  to  be  certain 
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thai  the  oootirreace  of  typhoid  fever  gives  very  probable  thoug^h  not  absolute 
immunity  against  any  later  new  attack. 

Finally,  it  must  be  mentioned  that  the  necessary  conditions  fornn  abundant 
development  and  conveyance  of  the  typhoid  (jemis  are  beyond  doubt  de|>endent 
on  the  season.  Acct^rding  to  Btatistics,  ni«)st  of  the  typhoid  epidemics  come  in  the 
months  from  Aug^ust  to  November,  while  generally  the  number  of  casea  greatly 
diminishes  from  Deci'inljer  to  spring. 

(General  Course  of  the  Disease.— Extended  experience  ahows  that,  after  infection 
with  the  typhoid  pf>ison  has  tiiken  phwe,  a  certain  time  must  elapse  iM^foi-e  the 
symptoms  of  the  disease  appear.  The  length  of  this  time,  the  "stage  of  incuba- 
tion," is,  unlike  that  of  many  other  infectious  diseases,  not  perfectly  definite.  On 
the  average,  it  lasts  two  to  three  weeks,  sometimes  less  time,  sometimes  longer. 
During  this  period  the  patient  either  feels  perfectly  well,  or  has  certain  slight 
symptoms,  to  which  he  pays  more  or  less  attention,  according  to  his  individual 
8Ui«!eplibility.  These  prodromata  consist  of  languor,  disinclination  to  exertion, 
anorexia,  slight  headache,  pain  in  the  limbs,  etc.  Oftcfi  ihey  last  only  a  few  days. 
Not  mfj*equently  the  patients  state  afterward  that  they  had  f^lt  the  disea.se  coming 
on  for  weeks. 

The  transition  of  the  prodromata  into  the  regular  disease  takes  place  sometimes 
so  gradually  that  it  is  utterly  im|)ossfble  to  take  any  one  day  as  the  first  of  the 
illness,  in  order  to  reckon  fmm  it  its  duration.  It  is  usually,  howovcr.  the  first 
symptoms  of  a  high  temiierjilure,  chilliness,  feverishne^,  and  the  accompanying 
increase  in  «^L*ne»td  discomfort,  which  allow  one  to  fix,  with  at  least  some  accuracy, 
the  beginning  of  the  dbea«e.  A  decided  initial  rigor  is  certainly  except icjnal,* 
After  the  fever  begins,  most  patients  soon  take  to  their  beds,  althougli  it  happens 
often  enough  that  the  sick  feel  either  unable  or  unwilling  to  give  up,  and  ke^  on 
at  work  for  days! 

There  have  been  manifold  attempts  to  divide  the  whole  course  of  the  disease 
into  sepjimte  periods.  The  moist  natural  division  seems  to  l>e  into  the  three  stages 
of  development,  height  or  fa^tigium,  and  decline  {stndiuvi  inrrcmenti,  s.  acmes,  s. 
decrement {).  Usually,  however,  jihysicians  I'eckon  according  to  the  week  of  the 
disease.  The  first  week  corresi>onds  to  the  developmental  stage,  the  second,  and 
in  all  severer  cases  the  third  as  well,  to  the  fastigium,  the  fourth  (in  light  cases 
the  thinli  to  the  decline.  The  course  of  the  disease  in  very  variable,  however,  and 
natumlly  there  is  the  greatest  diversity  in  the  deptirtures  frijm  this  general  plan. 

In  the  first  week,  the  initial  period,  the  general  symptoms  augment  rapidly. 
The  patients  iM'come,  in  severe  cases,  very  languid  and  feeble,  have  generally  an 
intense  hetKUcho.  and  com[)k'tc  anon»xia,  with  grc*at  tliirst.  The  fever,  which  is 
all  the  time  gradually  rising,  is  recogrjimble  Kuhjectively  by  alternating  sensations 
of  heat  and  »*old,  and  objectively  by  the  hot,  dry  skin,  the  parched  lips,  and  the 
dry  and  coat* M I  tunjjuc  The  sleep  is  distairbeil.  For  the  most  part  thei'e  are  no 
prominent  thoracic  or  abdominal  synjptoms,  except  that  at  tim<^  there  is  a  sense  of 
ojrpression  in  tlie  clicst,  or  Nome  couijh.  The  puls^  is  quickenetl,  sometimes  even 
now  dicrotic.  Thci-e  is  often  a  temporary  epistaxis.  The  belly  is  not  much 
swollen  as  a  rule,  and  but  little  if  at  all  tender.  There  is  gi'np.nilly  constipation. 
Usually  the  spleen,  even  at  this  time,  exhibits  a  swelling  that  can  l>e  easily 
demonstrated. 

Generally  the  fastigium  has  begun  before  the  end  of  the  ftrst  week.  The 
severe  general  syniptums  |K*rsist  or  even  increase.  The  fever  niaintuius  constant- 
ly a  considerable  eh^vation.    The  ])atient8  become  more  stupid.    Often  delirium 

*  .\ccor«.iin)r  U)  tho  rt- pr^sontiitum^  of  inuny  uuthorK,  a  marked  initial  rigor  aceina  to  occur  rather 
often  in  aonio  plaeta.    In  Lt'ifmle,  and  ulau  in  Erli»iigeiii  it  i»  very  mre. 
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appears,  especially  at  niuht.      In   tho   lungs   there  is  develcvpe<l  a  more  or  h 
intense  and  extensive  bmncliitis.     The  abdomen  iiecomes  moi'e  swollen.     On  tlio, 
skin  of  the  trunk  appear,  generally  at  the  beginning  of  the  second  week,  a  number , 

of  small,  pale-red  spots,  i-oseola?.     In- 
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stead  of  constipatioOj  there  is  a  moderate 
diarrhoja.  There  ai*e  di»ily  about  two 
to  four  soft,  thin,  bright  yellow  dejec- 
tions. 

The  third  week,  durin":  which  in  the 
severe  cases  the  symptoms  already  men- 
tioned persist,  is  tlie  chief  time  of  the 
numerous  complicationfi  and  of  e»i>eeial 
clinioiil  events,  al>out  which  we  shall 
speak  below  at  lengrth.  If  the  disease 
takes  a  favorable  course,  there  comes  at 
the  end  of  the  thiixi  week  a  decline  of 
the  fever;  anil  then  the  general  symp- 
toms also  improve  as  a  rule.  The 
mind  becomes  cle^irer,  the  patient  sleeps 
better,  and  gains  some  appetite.  The 
puliiinnary  and  digestive  symptoms 
abate,  and  convalescence  gradually 
Wgins. 

Til  is  short  sketch  of  the  course  of  the 
disease  corresj>onds  to  most  of  the  cases 
of  medium  severity.  Tliere  are»  how- 
e%'er,  besides  thesi%  so  many  forms  and 
so  many  variations  from  the  usual  pict- 
ure, that  it  seems  almost  imp«jssible  to 
enumerate  completely  all  the  events  of 
typhoid  fever.  And  lw*sides,  the  separate 
epidemics  vary  in  their  general  charac- 
ter according  to  the  time  and  place  of 
their  occurrence.  In  many  epidemics 
the  cases  run  a  peculiar  course  and  havo 
certain  special  complications  not  seen 
in  othe»"s. 

We  will  begin  the  prescmtatitm  of 
the  chief  i)eculiaritieK  by  speakiugof  the 
course  of  the  fever. 

Course  of  the  Fever,— Observation  of 
the  temi>pratui'e  in  typhoid  is  so  al>so- 
Intel y  essential  f»>r  the  estimation  of 
each  individual  ca-e  that  no  scientific 
physici.in  ought  Ut  I  real  a  case  without 
regular  measuremeut  of  the  tcnjiK?ra- 
ture.  The  measurements  sh*mld  be 
taken,  if  jKjssilde,  in  the  rectum.  Their 
frequency  must  of  course  l>e  m(»ditied 
by  ciivumstances.  but  it  will  prtjbably 
Ix"  p*iFsilde  to  have  three  or  four  meas- 
urements daily.  At  night,  especially  if  llie  patients  are  asleeji,  it  is  generally 
not  requisite  to  take  the  leniperalure.     A  general  idea  of  the  course  of  the  fever 
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can  be  gained  only  by  representing  the  separate  measurements  gTai>bicully  in  a 
CDUtinuuus  ''temperature  curve." 

Tbe  typical  curve  of  typhoid  fever  (see  Fig'.  2)  falU  naturally  irit**  three  or  four 
divisious.  The  first  division  is  the  initial  period,  or  the  pymgenetic  sta^,  and  is 
seldom  ol^ierveti,  since  at  this  time  the  patients  are  g^uemlly  not  yet  under  the 
doctor's  care.  The  initial  i)eriod  of  the  fever  Lists,  as  a  rule,  some  three  or  four 
days,  8ckl<>m  longer;  and  during*  this  time  the  temperature  rises,  g-enerally  by 
i^ratbial  steps,  so  that  the  morning  as  well  as  the  evening;  temperature  is  each  day 
2°  or  T  (l'-r5'  C.)  bigher  than  ou  the  day  before.  A  sudden  and  considerable  rise 
of  temperature,  such  as  occurs  in  many  other  diseases,  is  very  rarely  seen  in  the 
beginnini^  nf  typhoid  fever. 

The  setrond  division  of  the  curve  represents  the  so-called  fastig-ium,  and  cor- 
responds to  the  heigfbt  of  the  disease.  During  this  time  the  fever  presents,  in  most 
of  tlie  severer  cases,  tbe  general  character  of  "/p?>n«  con  ^nii/a" — i.e.,  the  spon- 
taneous remissions  of  the  fever  seldom  exceed  2"*  il"*  C).  Almost  always  the  lower 
tempemtures  come  in  tbe  morning  hours  and  the  higher  in  the  evening.  In  cases 
of  average  severity  the  inoming  remissions  touch  102°-103'*  (39^-39*5"  C.),  and  the 
evening  exacerbations  104 ^-lOy"*  (4O^-40*5'  C).  Tem|)eratures  which  reach  or 
estc.eed  lOO**  (41'  C.)  arc  seen  only  in  very  severe  cases.  Considerable  morning 
remissions  are  always  a  favorable  symptoni^  "while  morning  tem])eratures  of  104** 
(40"^  C.>  ur  liighpr  gencmily  show  the  case  to  be  severe.  The  duration  of  the  fas- 
tigiura  varies  with  the  severity  and  oljstinacy  of  the  case.  It  may  last  only  a  few 
days  or  one  and  a  half  to  two  weeks;  in  violent  cases  still  longer. 

In  many  cases  of  slight  or  average  severity  the  period  of  decline  follows  directly 
on  the  fastigiuni;  but  in  severe  cases  there  frequently  int*^rvencs  another  stage, 
which  Wundorlich  hiis  gi^phicallj*  named  the  ** ambiguous''  pcrii>d.  The  temper- 
ature curve  becomes  irrcguhir  and  more  variable.  The  imin»itj};  remissions  may 
be  great,  even  reaching  the  normal,  while  the  evening  tcn»|»orutures  ait*  often  still 
very  high.  This  stage  has  accordingly  been  termed  the  "^k'HckI  of  tbe  steep 
curves."  It  may  l>e  said  that  in  general  the  longer  a  case  of  typhoid  lasts  the 
more  irregular  will  bo  the  course  of  the  fever. 

The  last  stage — i.  o.,  in  cases  of  slight  or  average  severity  the  third  stage,  and 
in  severe  cases  comniouty  the  fourth — is  the  periinl  of  defervescence  or  recovery. 
The  peculiarity  of  this  peritJKl  in  typhoid  fever  is  that  the  fall  of  the  fever  is  never 
by  crisis,  but  always  gn»diuilly,  by  lysLs.  Commonly  the  ttMopi'mture  descends  by 
degrees,  so  that  on  each  new  day  the  morning  rt»missiuns  as  well  as  the  evening 
exacerl^ations  are  1^  to  2"  (0"ri'*-l'  C.)  lower.  The  zigzag  form  of  curve,  in  which 
there  are  of  course  very  frequently  slight  irregularities,  nmst  Im'  taken  as  the  rule. 
The  duration  of  the  defervescence  generally  exceeds  that  of  the  initial  peritxl. 
It  lasts  five  to  eight  days,  often  longer.  It  is  not  very  st^ldom  that  in  defervescence 
the  morning  remissions  become  from  the  first  very  marked,  even  reacliing  the 
nonnal  t*miH?ratui*e,  while  the  evening  exacerbations  become  ihuly  less  and  less, 
until  Ihey  loo  are  not  alxjive  the  normal.  A  tliinl  form  of  decline  ih  much  less 
frequent,  in  which  the  morning  remissions  become  every  chiy  greater,  while  the 
evening  temperatiu'e  persists  for  some  days  at  alK>ut  the  stune  height.  Several 
times  we  have  seen  the  fever  take  on  a  tertian  type  durini^-  recovery. 

To  this  outline  must  l>e  added  a  number  of  observations  of  practical  importance. 

The  initial  jieriod  does  not  exhibit  espe<nal  variations  from  tlie  course  we  have 
stated.     Its  entire  duratitm  is  bounded  by  certain  I'elatively  narrow  limits. 

The  fasligium  presents,  «s  already  mentioneil,  the  greatest  varieties  in  its  dura- 
tion. In  light  cases  it  is  wholly  wanting,  so  that  these  consist  only  of  a  i>erii>d  of 
gradually  rising  fever,  and  of  a  gradual  defervescence  almost  immediately  con- 
secutive to  the  rise.     The  entire  duration  of  such  light  cases  is  only  one  and  a  half 
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to  two  weeks.  In  other  and  tolerably  frequent  c«ses^  which  ai-e  often  tedious,  hut 
still  for  the  must  pfirt  arc  light,  the  fever  is  not  continiiioujB,  but  remittent.  We 
have  seen  in  Leipsic,  notably  in  the  autumn  epidemic  of  1878,  a  number  of  cases 
where  the  fever  was  even  perfectly  interniitteut  during'  almost  the  entire  illness, 
and  whei-e  for  two  to  three  weeks  afterutKJU  elevations  reaching  10i°  (40°  Q,)  or 
more  daily  sticceeded  normal  morning  temperatures.  These  cases  had  the  genei 
course  of  light  attacks. 

Various  iuflueuces,  not  to  speak  of  therapeutic  interference,  may  pnsduce  a 
considerable  temporary  remission  of  temperature  in  the  course  of  tlie  fastiorium. 
Such  a  remission  sometimes  »x?curs  spcmtaneously  from  the  seventh  to  tenth  day  of 
the  disease.  If  a  marked  intestinal  ha^norrha^^  OL*curs  (vide  iit/ro),  the  temijei'a- 
ture  generally  falls  several  deg-rees  centigrade,  and  the  less  frequent  instances  of 
severe  epistiixis  have  the  same  effect.  If,  in  female  patients.  alMirlion  or  prema- 
ture delivery  occui-s,  we  often  observe  a  similar  considerable  fall  ol  temperature^ 
even  without  sevei'e  attendant  hapmorrhage.  Perforation  of  the  intej^tine  often 
causes  the  temperatur'e  to  fall  rapidly,  At  times  the  occurrence  of  mental  dis- 
turbances effects  a  m<)derate  though  noticeable  lowering  of  temperature.  ThoaoB 
great  and  sudden  depressions  of  temperature  remain  to  be  mentioned  which  are  " 
accompatiied  by  a  very  small  but  exceedingly  rapid  puis*?  and  general  prostmtion. 
Every  such  collapse,  if  severe,  is  a  most  dangerous  eirent,  and  demands  prompt 
and  energetic  medical  treatment  (rule  infra). 

The  occurrence  of  local  complications,  such  as  pneumonia  or  inflammatiou  of 
the  parotid  gland,  is  generally  accompanied  by  a  cousideinihle  rise  of  tempei-atni-e. 
The  fever  in  such  cases  often  becomes  more  irregular. 

The  period  of  defervescence  departs  most  freiiuently  from  its  typical  behavior 
by  being  lengthened  ont  into  a  "  stage  of  retardation."  The  morning  temperatui'C 
is  then  generally  normal,  while  in  the  evening  slight  or  moderate  elevations  con- 
tinue. The  reiisou  for  this  long  continuance  of  the  fever  may  fi'equently  be  foinid 
in  some  not  yet  completely  healed  local  complication,  hut  often  no  such  lesion 
can  be  demonstrated.  Then  we  are  conunonly  inclined  to  surmise  sluggish  iutes* 
tinal  ulcers  which  will  not  heal,  or  trouble  ia  the  mesenteric  glands,  etc.  This 
sluggish  fever  may  continue  for  weeks.  It  is  prone  to  follow  severe  cases,  but 
lighter  attacks,  especially  in  elderly  or  feeble  patients,  may  also  take  on  this  slug* 
gish  character  at  a  relatively  early  peri<jd. 

Entrance  into  complete  convalescence  is  shown  with  far  greater  certainty  by 
the  absence  of  elevations  of  temperature  than  by  any  other  single  symptom. 
There  sometimes  come,  however,  tenii>orary  elevations  of  ten]i>eruture  during  con- 
valescence, following  some  enxir  in  diet,  long-con tinned  constipation,  or  mental 
excitement.  In  other  cases  the  new  fever  depends  on  some  local  sequela,  e.  g.,  a 
boil  or  a  glandular  abvscess.  Often,  however,  the  most  accurate  investigation  fails 
to  demonstrate  a  cause.  Especially  in  the  beginning  of  convalescence  there  some- 
times conies  a  high  fever,  or  even  a  rigor,  which  msiy  recur  several  times,  but 
soon  gives  place  to  a  normal  tem]>erature.  Generally  no  certain  cause  for  these 
brief  but  decided  elevations  of  temperature  can  be  pointed  out.  Perhaps  we  might 
consider  the  possibility  of  some  affection  of  the  mesenteric  lymph-glands.  These 
sudden  and  great  elevations  have  seldom  any  grave  significance. 

This  new  fever  which  we  have  just  described  is  best  termed  recurrent  fever- 
attack,  in  contrast  with  the  proper  typhoid  relapse.  That  is,  after  typhoid  fever 
has  ended,  the  whole  jyrocess  may  be  I'cpeated  ;  and  this  occurrence  is  calletl  a 
relapse.  Particulars  as  to  the  Itehavior  of  the  fever  in  such  coses  will  be  consid- 
ered below,  in  connection  with  all  the  other  peculiarities  of  typhoid  relaiJses 
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Phenomena  and  Complications  reu^tino  to  the  Sepabate  Oroans,* 

T.  Digestive  Organs.— We  think  it  best  to  beiarin  our  consideratiun  of  the  more 
i9{iecial  syniptoras  with  the  phenomena  referable  to  the  intestinal  caual,  for  the 
►n  that  the  anatomical  chaoppea  in  the  intestine  are  patlioK-noniouic.  Indeed, 
these  alterations  may  somettnues  become  of  surpassing  im[K)rt  in  a  ilinicHl  point 
of  view,  although  in  the  majority  of  cases  the  intestinal  symptjoms  are  clinically 
not  nearly  so  prominent  as  the  general  symptoms  that  result  from  the  infection 
of  the  system  as  a  whole. 

The  characteristic  tj^iboid  lesion  of  the  intestine  consists  of  an  affection  of 
Peyer^s  patches,  most  marked  in  the  lower  part  of  the  ileum.  In  the  first  week 
the  patches  swell  gradually  (stage  of  medullary  inftUration).  The  rest  of  the 
mucous  membrane  exhihit.s  at  the  same  time  more  or  less  marked  symptoms  of 
simple  catarrhal  inflammation.  In  the  second  week,  necrotic  crusts  form  on  the 
surface  of  the  patches,  which  are  cast  off  in  the  third  week,  leaving  behind  the 
typhoid  ulcers.  Toward  the  end  of  the  third  week  the  ulcers  clean  up,  and  then 
in  the  fourth  week,  if  the  CAse  takes  a  favorable  course,  the  ulcers  heal.  8mootli 
scars  are  formed,  often  ditfusely  pigmented.  Experience  shows  that  these  scarcely 
ever  leafi  to  stricture  of  the  intestine.  The  same  process  also  goes  on  in  a  greater 
or  less  number  of  the  solitary  foil  teles  as  well  as  in  the  Peyer's  patches  themselves. 
We  may  add  that  probably  in  lighter  cases  of  typhoid  (nde  infra)  there  is  often 
no  actual  ulceration.  The  swelling  of  the  lymphatic  tissue  subsides  in  this  case 
before  sloughing  occui's.  We  have  already  mentioned  the  occurrence  of  typhoid 
bacilli  iu  Peyer's  patches  and  the  intestinal  follicles. 

Tl»e  number  and  extent  of  Jhe  ulcers  formed  have  no  direct  relation  whatever 
to  the  seventy  of  the  case.  Altlmugh  very  extensive  lesions  in  the  intestine  are 
often  found  in  cases  that  end  fatally,  yet,  on  the  other  hand,  wo  observe  fatal 
cases  in  which  only  a  few  ulcers  are  found  in  the  intestine.  In  cases  with  exten- 
sive intestinal  lesions  we  often  see  follicular  ulcers  in  the  colon  as  well  as  in  tlie 
small  intestine  (colo-t^>'phoid>. 

The  clinical  symptoms  referable  to  the  lnt;estinal  canal  ai'e,  as  we  have  said, 
prominent  only  in  exceptional  cases.  In  the  beginning  of  typhoid  fever  there  is 
usually  constipation.  This  may  la*st  throughout  tlie  illness,  so  that  the  ]|»atients 
have  but  one  dejection  in  every  two  or  three  days,  or  often  none  at  all  unless  an 
enema  be  given.  As  a  rule,  a  moderate  diarrha^a  begins  during  the  second  week. 
Tliere  are  two  t<i  four  stfwils,  or  sometimes  more,  each  day.  They  usually  liave 
n  characteristic  bright-yellow  color.  On  standing,  they  divide  into  an  upj>er, 
cloudy,  and  quite  liquid  layer,  and  a  lower  layer  cum|xis©d  of  yellow,  crumby 
miissea.  They  have  generally  an  alkaline  reaction,  and  upon  microscopic  exami- 
nation they  are  found  to  contain,  lieside«  remnants  of  the  ingesta  and  gmnular 
detritus,  a  few  epithelial  cells,  round  cells,  many  crystals  of  triple  phosphate,  and 
numlierless  bacteria.  PfeitTer  and  other  investigaUire  have  l>et*n  able  fivrjuently, 
although  not  invariably,  to  demonstrate  the  true  typhoid  bacilli  in  the  dejecta 
by  means  of  special  metho<ls  of  cultivation. 

Severe  diarrhoea  (Um  to  twenty  stools  daily)  is  relatively  infrequent.  In  some 
Revere  cases  we  have  seen  the  stools  take  on  a  dysenteric  character.  Tlie  autopsy 
showed  in  these  cases  unusually  severe  lesions  of  the  colon  and  a  diphtheritic 
intlammation  of  its  mucous  membrane. 

Gaseous  distention  affecting  the  intestine,  and  especially  the  colon,  is  very 
fre<}ucnt,  but  in  most  cases  it  is  not  excessive.    Indeed,  severe  caaes  of  typhoid  are 


•  To  nvoid  repetition,  we  have  in  what  follows  united  a  deacnption  of  tha  »nalomicitl  chuogea  with 
the  pref-cntatlon  of  Uio  clinical  »>rnptoni«. 
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observed  in  wliioh  the  abdomen  al%vays  remains  concave.  Marked  Ivrnpanitos  in 
always  an  unpleusanL  complication.  We  saw  one  case,  v%'hicli  endeti  fatally,  with 
very  great  tympanites,  in  which  the  lesions  were  almost  ejEclusively  in  the  colon, 
and  it  was  the  enormous  distention  of  its  entire  lenpth  which  )nu\  so  swollen 
the  aMonien.  Tlic  noise  that  can  often  be  produced  by  pressing  in  the  ileo-i'aH!al 
region  (gui^ffling)  used  to  be  reg-anled,  but  probably  erroneously,  as  especially 
characteristic  of  typhoid  fever.  Abdominal  i*aiii  is  often  entirely  absent.  Some 
patients,  however,  complain  of  abdi)minal  pain  during  almost  the  eiitire  ilhiess. 
On  pi'essure,  the  belly  is  genemlly  somewhat  sensitive,  but  the  tenderness  is  sel- 
dom exti'eme.  It  is  more  apt  to  be  marked  when  there  is  constipation.  Often 
such  tenderness  is  due  to  a  particii>ation  of  the  peritoneum  in  the  disease,  even 
when  thei-e  is  jin  perforation  (vide  infrah 

There  still  remain  two  symptoms  of  the  gi-^iatest  practical  importance,  both  of 
which  have  a  direct  connection  with  the  intestinal  lesions  :  they  are  intestinal 
hicmorrhaji^e  aiul  i>erforati<ni. 

Intestinal  haemorrhages  in  the  course  of  typhoid  ai'e  almost  always  due  to  the 
erosion  of  the  walls  of  blood-vessels  in  connection  with  tlie  formation  and  throw- 
ing off  of  the  crusts  of  the  ulcei's.  The  haemorrhages  occur,  therefore,  most  fre- 
tpieritly  toward  the  end  of  the  second  and  during  the  third  week.  The  blood  |>ours 
out  into  the  iutesline,  and  is  passed  with  the  stools.  ItJ^s  amount  may  be  small,  or 
it  may  i-each  to  one  or  two  pints,  or  even  more.  Its  ctilor  is  generally  rather  dark. 
The  later  discharges  are  general  I  \'  tarry.  Liebermeister  states  tliat  he  bus  otjserved 
intestinal  haemorrhages  in  7'3  x>er  cent,  of  typhoid  patients,  and  Griesinger  in  53 
per  cent.  We  have  ourselves  seen,  in  the  medical  clinique  at  Lcijisic,  45  inte^ 
final  hiomorrhages  in  472  cases,  i.  e.,  in  9 '5  per  cent.  In  individual  epidemics  the 
fivipiency  varies  greatly.     It  rose  in  1880  to  eighteen  per  cent 

Intestinal  haemorrhage  is  always  a  grave  symptom.  Even  slight  haemorrhages 
desei*ve  consideration,  for  they  may  be  the  precursors  of  severer  ones.  And  yet 
intestinal  haemorrhage,  even  if  profuse,  is  not  necessarily  fatal.  Of  the  aliove 
forty-five  cases  of  typhoid  with  haemorrhage,  twenty -six  ended  in  complete  recov- 
ery. In  eight  cases,  death  occurred  as  the  immediate  result  of  the  loss  of  blood. 
Eleven  ended  fatally  after  a  time. 

After  every  considerable  intestinal  haemorrhage,  the  symptoms  of  general 
anaemia,  often  even  of  collapse,  appejir.  The  fall  of  the  bodily  tenii)erature  has 
been  already  mentioned.  The  hiemorrhage  Inis  sometimes  a  favorable  intluencB 
on  severe  cerebral  svmptoms,  for  consciousness  succeeds  to  the  previous  stupor 
or  delirium.  Often  the  haemorrhage  is  directly  followed  l»y  recovery  from  the 
disease. 

Mucli  more  ominous  than  the  intestinal  ht^emorrhage  is  the  occiirrence  of  per- 
foration, as  a  result  of  the  breaking  through  of  a  typlioid  ulcer  into  the  abdominal 
cavity,  because,  ahnost  without  exception.  t!iis  is  followed  l»y  a  purulent  or  even 
ichorous  peritonitis.  Tlie  occurrejvce  of  perforation  is  sometimes  marked  by  a  vio- 
lent paiJi  suddeuly  felt  by  the  patient;  but  it  may  also,  even  in  severe  cfises,  take 
place  insidiously.  The  abdomen  is  generally  (not  always)  greatly  distended  and 
very  tender  on  pi*essure,  so  that  even  in  stupor  ]mt tents  groan  wliile  being  exam- 
ined. If  gas  has  entered  through  the  opening  into  tlie  periUmeal  cavity,  we  often 
observe  absence  of  the  ordinary  dullness  over  the  liver;  but  this  symptom  is  to 
Ije  employed  cavitiously  as  a  factor  in  diagnosis,  for  absence  of  hepatic  dullness 
may  also  restdt  fnmi  distended  intestines  hing  in  front  of  the  liver.  When  per- 
forati<m  has  occurred,  the  jMitlent  scmju  loiitks  colhipseil,  with  cheeks  fallen  in  and 
sharp,  cool  nose.  FiH^quent  eructations  and  vomiting  often  follow.  The  pulse 
becomes  small  and  very  frequent  The  temperature  generally  falls  as  the  iieri- 
tonitb  begins,  and  later  it  usually  undergoes  great  variations. 
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Perforation  of  the  intestine  occurs  most  frequently  in  the  tliirtl  or  fourth  week 
of  the  disease.  In  slu^g^sli  cases,  however,  we  can  not  be  without  apprehensions 
of  it  till  a  late  period.  The  perforation  generally  takes  place  in  a  coil  of  the  lower 
|mrt  of  the  small  int4?stine,  and  with  niark»><l  relative  fi-equency  in  the  rijrht  side 
of  the  i>elvis — seldom  in  the  verniifonn  ajxpendix  or  in  the  colon.  With  few 
exception-^,  death  comes  quickly,  after  a  few  days  at  latest.  Out  of  fifty  six  fatal 
typhoid  case*i  in  the  Leipsic  medical  elinique  we  last  tivc,  or  nine  per  cent,,  from 
I)eritonitis  following  jwrforation.  Here  and  there  a  case  of  recovery  has  been 
re[K>rted,  probably  resulting  from  a  limitation  of  the  peritonitis  through  s|>eedy 
adhesion  of  the  intestines. 

It  should  be  mentioned  here  that  sometime-s  in  ty])hoid  fever  a  lo(»aI  or  ^neral 
peritonitis  may  occur  throug-Ji  direct  extensii>n  of  the  process  tc>  the  serous  mem- 
bmne  without  actual  jjerforation.  We  have  seen  in  one  case,  as  a  result  of  the 
peritonitic  bands  and  false  membraue-s,  complete  occlusion  of  the  intestine  (ileus), 
and  death. 

Swelling  of  the  mesenteric  lymph-glands  (less  often  of  the  retrt>|>eritoneal 
glands a8  well)  i.«*  found  in  typhoid  almost  as  constantly  as  the  anatomical  changes 
in  the  intestine.  Sometimes  they  break  down,  i,  e.,  suppunitc.  In  cases  that  have 
passed  through  the  disease  we  often  Oiid  considerable  dei^sits  of  lime  in  the 
glands.  These  changes  have  a  certain  clinical  iraportiince  ;  for,  as  already  men- 
tioned, we  may  often  venture  to  refer  a  more  or  lefss  tedious  recun-ent  feixrile  state 
which  lias  no  other  demonstrable  cause  to  this  lesion  of  the  mcsentenc  glands. 
In  some  rare  cases  a  general  peritonitis  has  been  observed  as  a  result  of  the  burst- 
ing of  a  suppurating  gland. 

The  swelling  of  the  spleen  (acute  splenic  tumor)  is,  in  typhoid  fever  as  well  as 
in  many  other  a*:!ute  infectious  diseases,  one  of  the  most  constant  symptoms.  The 
enlargement  of  the  spleen  can  often  l>e  demonstrated  as  early  as  the  end  of  the 
first  week,  and  is  therefore  of  considemble  diagnostic  im|K>rtance  ;  but  percussion 
of  the  spleen  is  s<jnietimes  decidedly  dillieull  and  deceptive  in  this  disease  because 
of  the  existence  of  tympanites.  The  surest  demonstration  of  splenic  enlargement 
is  therefore  alwaj^s  by  means  of  palpation,  wliich,  after  a  little  practice,  gives  a 
positive  result  in  the  majority  of  ca^^es.  Absence  of  splenic  tumor  is  mo.st  fre- 
quently oWrved  in  elderly  typhoid  patients.  The  spleen  may  also  diminish  con- 
pidertihly  in  size  after  severe  intestinal  luemorrhage.  Pain  in  tlu^  splenic  i-egion, 
resulting  from  tearing  of  the  distended  capsule,  is  comparatively  rare.  The  splenic 
infarcti<ins  which  sometimes  occur  may,  in  exceptional  cases,  prove  the  starting- 
point  of  a  i>eritoiiitis. 

HeiKitic  symptoms  are  seldom  seen  in  typhoid  fever,  except  that  there  may  be  a 
modemte  swelling  of  the  orgjiu.  The  anatomical  changes  of  *'i>arenchymatous 
degi'neration/'  and  the  frequent  formation  in  the  liver  of  the  small  lympliomata 
which  Wagner  discovered,  have  no  clinical  signiflcance.  The  bile  secreted  is  gen- 
erally pale  and  a<'onty.  This  is  a  partial  explantitit)n  of  the  light  color  of  the 
stools.  A  very  rare  complication,  which  we  ourselves  observed  in  one  Ciise,  is 
acute  yellow  atrophy  of  the  liver. 

Tlie  stomach  presents  no  e-special  anafoniical  changes  in  typhoid.  Anorexia 
is  an  almost  invariable  symptom  in  the  beginning  and  during  the  course  of 
all  severer  cases.  There  is  seldom  any  desire  for  focnl  till  i*ecovery  begins;  but 
then,  if  convalescence  is  undisturbwl,  the  api»etite  soon  attains  an  enviable  keen- 
ness. Vomiting  in  the  beginning  or  course  of  the  disease  is  an  exception,  unless 
after  some  error  in  diet.  We  have  already  mentioned  it  us  a  symptom  of  perito- 
nitis. 

The  changes  in  the  mouth  and  thiTiat  of  tyi>hoid  patients  deserve  the  careful 
attention  of  the  physician.     The  lii)s  and  tongue  are  in  severe  cases  dry  ami  lis- 
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sured.  Tlie  lips  are  often  covered  with  dry,  bliirk  crusts,  somotimes  described  as 
a  "fuliginous  coutin;^."  The  tongue  is  ajit  to  be  thickly  coated  at  fii'st,  but  later 
cleans  oti  froDi  the  edg'es  and  tip.  In  severe  cases,  specially  if  the  mouth  is  not 
prtipoj'ly  cleaiiHod,  a  rather  severe  stumatitis  may  occur  and  pr<KJuce  superficial 
ulceration  of  the  buccal  mucou«  membrane  and  of  the  edgcii  of  the  tongue.  The 
gums  sometimes  become  spongy,  and  are  apt  to  bleed,  as  if  scorbutic.  M 

Actual  sore  throat,  at  le^st,  according  to  our  extx'rience  in  Leipsic,  occurs  hnn 
seldom  at  the  Ix^g-iniiing  of  typliuid  fever.     The  ditllculty  in  swallowinj^,  often 
complained  of  by  patients,  is  generally  due  to  dryness  of  the  pharynx.    In  certain  _ 
epidemiCvS,  however,  the  occurrence  of  sore  thnmt  at  the  begiuaing  of  the  illuesM 
has  been  frequently  observed.     It  may  even  happen  that  this  early  sore  throat  is 
accompanied  by  an  erythema  diffused  over  the  body,  my  that  at  first  suspicions  of 
scarlet  fever  arif^e.     In  rare  cases  (so-called  tonsil lo- 1 yphi>id  or  phar^nigo-typhoid) 
there  are  seen  upon  the  tonsils  peculiar  wliitish  elevations,  which  later  ulcerate. 
These  are  probably  tt*  be  i-cj^anled  as  a  spet-iflc  typhoid  lesion  of  the  tonsils.     It 
should  uJiJo  be  nieutioiietl  that  in  severe  cases  there  is  often  an  extensive  growth 
of  thi'ush  in  the  mouth  and  throat,  and  this  may  spread  quite  a  distance  down  the 
oesopha^a.  ■ 

Tlie  changes  in  the  mouth  and  throat  are  of  especial  interest,  for  the  reasojH 
that  they  may  be  directly  pixjpa^ted  to  important  neigfh boring"  organs.  Starting; 
from  the  pharyngeal  cavity,  the  pathogenic  agent,  probably  in  most  cases  the 
staphylococcus,  may  penetrate  tlirough  the  Eustiichian  tube  into  the  middle  ear. 
Thus  arise  those  iiitlamniations  of  the  middle  e^r  which  are  not  very  rave  in  severe 
cases  of  typhoid,  and  which  lead  to  perforation  of  the  membrana  tympani  and 
to  purulent  discharges  from  the  exir.  Tlie  not  infrequent  inflammation  of  the 
parotid  gland  is  also,  aa  we  believe,  occasioned  in  a  similar  way,  the  inflammatory 
agent  reaching  the  parotid  gland  froni  the  mouth  by  way  of  Stencj's  duct.  We  doM 
not  regard  the  otitis  and  pain^titis  lis  espe<'ial  hx'alizations  of  the  typhoid  pois<in,l 
but  as  genuine  complications  (secondary  disease),  for  the  occuri'cnce  of  which 
typhoid  fever  merely  furnishes  the  occasion,  as  when  the  month  is  imperfectly 
cleansed.  The  parotitis  appears  most  fT"e<)nently  in  the  third  week,  and  generally 
on  one  side,  though  simietimes  on  Ixith.  Tt  almost  always  becf>mes  purulent,  and 
discharges  either  externally  or  into  the  external  audit^jry  meatiLs,  unless  there  is  a 
timely  incision. 

2,  Organs  of  Respiration. — Affections  of  the  lungs  are  among  the  most  frequent 
and  imjKjrtant  complications  t>f  typhoid  fever,  but  are  for  the  most  part  not  a 
dii-ect  result  of  the  tyidioid  infection.  The  bn>nchitis  very  often  found  in  severe 
cases,  and  especially  in  patieuLs  who  do  not  come  till  late  under  proper  care,  cei'- 
t!iinly  is  chiefly  deiH^ndent  on  the  imperfect  expectoration  of  the  bronchial  secre- 
tions and  on  tlie  iulialation  of  inflammatory  agents  coming  from  the  mouth  and 
thn»at. 

Numerous  cases  of  typhoid  of  slight  or  average  severity,  under  proper  caw\ 
run  their coiu'so  without  any  consider.i!)le  bronchitis.     In  nuiny  other  cases,  and 
even  severe  ones,  the  bronchitis  remains  within  moderate  btiunds,  especially  if 
the  piitient  is  brought  pwimptly  imder  proi>er  care  and  treatment;  but  in  sevcrM 
cases,  where  marked  disturijances  of  the  nervous  system  arise,  and  the  patient  in  ■ 
his  stupor  ex[Hictoi*atea  little.,  swallows  things  tlie  wrong  way,  and  lies  all  the 
time  on  his  back,  passive  and  collapsed,  the  (X"curren<'e  of  a  s<nvere,  chtfuso  bron- 
chitis, e3j>e<:'ially  in  the  lower  lobes  of  the  lungs,  can  liardly  be  uv^oided.     Nor  in 
such  cases  is  there  generally  a  mere  bronchitis,  hut  a  more  or  less  extensiveJ 
catarrhal,  lobular  pneumonia,  to  be  classed  therefore  under  the  so-called  inhalarl 
tion  pneumonias  (cf.  chapter  on  lobular  pneunionia).    What  was  formerly  termed 
*'  hypostatic  pneumonia^'  is  also  almost  invariably  to  be  put  in  this  group. 
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From  the  way  in  which  these  pulmonary  disorders  arise,  we  can  understand 
why  the  bronchitis  Bometiines  takes  on  a  putrid  character,  and  why  the  lobuhir 
infiltrations  are,  in  severe  case«,  transformed  into  genuine  gangrene.  If  such  spots 
ttmch  the  pleura,  they  occasion  the  development  of  a  pleurisy  which  is  almost 
always  purulent.  In  nit*e  case**,  pneuniothorsix  may  arise  as  a  sequel  to  the  perfo- 
ration of  a  g-angrennits  infiltration  into  the  pleural  cavity.  Various  circumstances 
promote  the  occurrt^nce  of  pulmonary  symptoms.  Thus  we  find  it  especially  easy 
for  a  severe  bronchitis  and  its  sequcUi*  to  Ix'  devcloi^ed,  in  the  ease  of  elderly  per^ 
sons,  or  the  kyphoskoliotic,  or  the  corpulent,  or  patients  who  have  previously  suf- 
fereil  from  enipliyseuiu  or  cardiac  diseai«e. 

The  subjective  thoracic  .sympt^jms,  in  typhoid  patients  who  have  i)ulmonary 
complications,  are  genemlly  not  very  prominent.  It  is  only  occasionally  that 
patients  complain  in  the  early  stag'es  of  t^^lioid  fever  of  pain,  and  of  a  sense  of 
Oppression  in  tiie  chest,  or  of  cough,  or  of  a  stitch  in  the  side ;  and  even  when 
such  symptoms  exist,  the  physical  examinaiioD  may  give  comparatively  insignifii- 
cant  results.  The  severer  pulmonary  complications  are  seen  mainly  in  those 
whose  intelligence  is  more  or  less  blunted,  and  who,  therefore,  make  little  com- 
plaint, are  not  much  disturl>ed  by  the  dyspnoea,  and  cough  and  expectorate  little. 
A  careful  physical  examination  alone  can  enlighten  us  as  to  their  conditiotj.  On 
aus^'ultiition,  sibilant  rhonchi  are  the  chief  signs  observed  in  the  milder  cases.  In 
the  severer  ones  there  art^  moist,  fine,  and  coarse  rdJes,  especially  numerous  t^>waid 
the  base  of  the  chest.  If  there  are  abundant  moist  rales,  we  may  infer  tliat  there 
is  a  lobular  pneumonia,  although  this  can  not  be  demonstrated  \%ith  certainty  till 
the  separate  islets  of  infiltration  unite  into  a  more  extensive  solidification,  so  as  to 
afford  dullness  on  |iercu9sion. 

In  addition  to  the  pulmonary  lesions  already  mentioned,  genuine  croupous  or 
lobar  pneumonia  does  o*„'cur  in  typhoid  fever.  Probably  this  nmst  be  regarded  as 
a  direct  result  (tocalization)  of  the  typhoid  poison,  although  this  croupous  pneu- 
monia is  not  anatomically  distinguish  aide  from  the  common,  geuuioe  pneumonia. 
It  often  api)eai*s  as  early  as  tl»o  second  week,  and  attacks  the  lower  as  well  as  the 
upper  lobes.  Liebermeister  states  that  he  has  sometimes  observed  it  during  con- 
valescence. 

Especial  interest  attaches  to  those  cases  of  typhoid  fever  which  begin  with  a 
lobar  pneumonia.  Often  there  is  at  first  not  the  slightest  suspicion  of  a  typhoid 
fever,  for  the  disease  is  regarded  as  an  omlinary  ciHiupous  pneumonia;  but  it  is 
usually  to  l>c  noticed  that  the  illness  tloes  not  begin  suddenly  with  a  rigor,  but 
more  grsidually,  and  that  from  its  incipiency  the  constitutional  6ymx)toms,  the 
headache  and  splenic  tumor,  are  more  prrunincnt  than  is  usually  the  case  in  pneu- 
monia. At  the  end  of  the  first  week's  illness  there  is  no  crisis,  but  ]>ersi.stent  fever. 
Now  the  pulmonary  .symptoms  often  retreat  more  and  more  to  the  background^ 
while,  on  the  contrary,  diarrlium  and  rose-si»otv^  ai)i)ear.  The  spleen  is  enlarged. 
In  short,  the  clinical  picture  of  typhoid  is  developed.  It  is  not  unnatural  to  sup- 
jKJse,  although  there  is  yet  no  atjsolutc  pnxjf  of  the  fact,  that  in  these  cases,  which 
are  fittingly  termed  "pneu mo-typhoid,"  the  infection  with  the  typhoid  bacilli  has 
taken  place  exceptionally  in  the  pulmonary  area,  and  that,  therefore,  the  first 
pathologit!al  changes  are  developed  in  the  lungs. 

Laryngeal  Lesions, — The  same  caiutes  which  produce  the  bronchitis  result  also 
in, a  simple  catarrhal  laryngitis,  with  hoarseness.  This  is  in  severe  ca.ses  accom- 
panied hy  superficial  ulcei's  on  the  vocal  cords  or  the  posterior  wall  of  the  larynx. 
Simietimes,  again,  the  lesion  is  due  In  mechanical  causes,  constituting  the  so-culled 
"  dpcubiiua  larynginy  The  disorders  whicVi  attack  the  less  superficial  structures 
of  the  larynx  are  fortunately  rare.  Chief  among  them  is  a  laryngeal  pcrichon- 
dritlB  of  the  arytenoid  cartilages,     Tliis  coniplicatiou  Ls  justly  regarded  as  of  bad 
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onieii,  and  may  lead  to  the  rapid  development  of  fe<loma  of  the  glottis^  vnth  great 
larj'ngeal  ob.striK'tion  and  threiitening  fiuffocatioa.  These  severe  laryngeal  affec- 
tions in  typhoid  are  regardwl  by  some  authorities,  especially  by  Klebs,  as  always 
the  direct  effect  of  the  infecting:  poistiu ;  but  in  most  cases  they  are  probably  due 
to  an  invasion  of  stiiphyhjcocci  or  some  similar  mici-obes.  We  have  sevei-al  times 
seen  hirynffeal  croup  in  typhoid  fever,  and  it  is  a  very  dangerous  symptom.  We 
are  inclined,  however,  to  tlie  l>elief  that  it  wiis  in  ever>'  case  a  secondary  disease. 

Among  symptoms  referable  to  the  mucous  membrane  of  the  nose,  epistaxis  is 
important.  It  occurs  in  the  begimiiug  of  tj-phoid  with  tolerable  frequency,  and 
is  in  one  way  not  unfavorable,  for  it  often  mitigates  the  patient's  headache.  At  a 
later  period  nose-bleed  may  l>ecome  a  very  unpleasant  complication,  as  it  is  Roroe- 
times  very  ditlicult  t«j  check.  We  have  even  seen  one  fatal  case  due  to  persistent 
nose-bleed.  Other  ruisal  8yniptc>ms  are  exceptional.  There  is  an  old  saying  that 
t>T>hoid  never  begins  with  a  coryza. 

3.  NervouB  System.— The  old  term  ''  nei^vous  fever."  which  is  still  used  by  the 
laity,  shows  how  fi*equent  and  severe  are  the  nervous  derangements  wliich  occur 
in  typhoid.  In  ca.ses  of  any  seventy  there  is  almost  always  a  certain  dullness  of 
intellect,  often  amounting  to  apathy  and  somnolence.  The  patients  give  mono- 
syllabic and  inr'fmiplete  answers  to  all  questions,  and  their  statements  about 
their  pi'evious  history  are  often  disoniered  and  contradictory.  Thei-e  may  even 
be  sojKir  or  a  deep  coma  in  the  %vurst  ca.H<?s.  Alt  ciises  of  this  sort  in  which 
there  was  a  condition  of  intellectual  enfeeblemeut  were  termed  by  the  old 
physicians  *'ffbn'ti  nervosa  stiiptda,'^  in  contrast  to  the  ^\febrt^  nervoaa  rcr- 
«ofi7fs,"  that  form  in  which  abuonmil  mental  activity  or  delinum  predominates. 
In  severe  cases  delirium  is  very  fj^equent.  It  is  generally  worse  at  night,  and  at 
times  when  the  patient  happens  to  l>e  left  alone.  Very  often  he  tries  to  leave  his 
bed,  because  of  his  delusions,  and  talks  of  persons  and  things  with  which  he  was 
foi-merly  familiar;  or  he  is  very  noisy  and  restless,  sometimt»s  shrieking  ftx)m 
groundless  fefirs.  We  may  add  that  these  diverse  nervous  symptoms  frequently 
succeed  one  another,  or  ap]iear  in  combination.  Sometimes  a  soporose  patient 
may  be  heanl  softly  whisijering  to  himself  in  "  muttering  delirium." 

Certain  motor  disturbances  are  often  combined  with  considerable  impairment 
of  consciousness.  Tliei-e  is  a  slight  twitching  of  the  nmscles  of  the  face  and  gx- 
treniities.  The  old  authorities  gave  the  name  stdmtUffH  f&mh'mrm  to  the  sudden 
leaping  into  prominence  of  the  sinews  thus  caused.  It  is  l>est  seen  on  the  back 
of  the  hands.  In  severe  cases  the  patient  is  stMuetimes  observetl  to  grind  the  teeth 
together;  this  is  due  to  a  cramp-like  condition  of  the  muscles  of  mastication,  and 
is  justly  regarded  as  ominous.  We  often  see  jK^i-sistent  tremor  of  the  extremities 
and  lower  jaw;  and  it  is  esi>ecially  in  these  cases,  as  we  have  demonstrated  upon 
numerous  imtienfs,  that  the  tendon  reflexes  and  the  mechanical  excitability  of  the 
muscles  are  much  increasetl.  If  deep  coma  comes  on,  the  muscles  bect)me  lax, 
the  motions  of  the  rye  aixj  not  co-ortlinatod.  and  retlex  excitability  diminishes,  or 
i.s  wholly  extinguishcMt. 

Headaclie  is  one  of  the  most  constant  syniptoms  in  the  beginning  of  the  dis- 
ease. It  is  usually  referred  to  the  forehead  or  temples.  Tiie  pain  may  be  very 
violent,  and  sometimes  takes  on  almost  a  neuralgic  cliaracter.  It  almost  always 
suljsides  in  the  second  week. 

If  we  seek  the  cause  of  these  nervous  symptoms,  which  Hre  often  so  severe,  we 
find  that  the  anatomical  changes  in  the  ni'rv^ais  system,  including  the  brain,  Ix^ar 
no  relation  whatever  to  the  severity  of  the  .nymptoms  observeil  during  life.  We 
sometimes  meet  with  minute  haemorrhages  in  the  eerebnil  meninges,  or  meningeal 
opacity  or  onlema,  or  a  moist  condition  of  the  cerebral  parenchyma;  but  the  con- 
ucction  of  these  and  similar  changes  with  the  ayjiiptoma  of  the  disease  is  often 
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more  than  doubtful.  Nor  can  the  niicrosxjopic  alterations  in  the  brain,  which 
have  been  repijrted.  l>e  rcj^artle*!  as  important  and  authontative.  It  is  only  in 
very  rare  cases  that  Inrfre  cerebral  ha^Diorrhages  or  purulent  meningitis  liave 
been  found.  As  to  thi.s  last,  we  should  always  be  very  cautiou>4  in  maklTii^  a  diag- 
nosis, as  symptoms  which  would  seem  to  l>e  most  concliLsively  meningeal — such 
as  stiffness  of  the  neck,  rig^idity  of  the  whole  spinal  column,  and  occipital  head- 
nche — may  appear  in  typhoid  patients,  and  yet  the  autoi^sy  show  no  trace  of 
mening-itis. 

One  theorv\  which  has  Liebermeister  for  its  chief  supporter,  and  which  has 
won  a  tolerably  wide-spread  acceptance  among  physicians,  is  that  the  nervous 
symptoms  are  cliielly  a  direct  result  of  the  febrile  temijerature.  It  is  impossible, 
however,  for  us  to  n.'gar<l  this  view  as  universally  true.  Tlie  unprejudiced  cou- 
sideratioTi  of  a  larpe  uuniljer  of  jK'rstinal  oljservation.s  prevents  it.  Althoug"li  it  is 
undeniable  that  elevatetl  temperature?  has  a  harmful  influence  on  the  nervous  sys- 
tem, yet  in  numen:)us  cases  there  is  no  itrlation  between  the  hei|s:ht  of  the  fever 
and  the  severity  of  the  nervous  derangements.  There  are  cases  in  which  the  fever 
remains  continuously  hig-h  for  days,  while  the  patient  feels  perfectly  comfortable 
and  presents  no  symptoms  of  any  imi>ortant  cerebral  disturbance.  The  opposite 
class  of  cases  is  still  more  numerous,  in  which  fi-^un  the  very  start  there  is  always 
a  low  temperature,  and,  notwithstandintf,  the  most  severe  nei*vous  symptoms 
arise,     Friintzel  has  published  very  striking  cases  of  tliis  sort. 

Hence  we  must  seek  for  some  other  special  cause  of  the  sevei-e  nervous  symp- 
toms, and  according"  to  our  present  views  this  cause  must  l>e  the  intoxication  re- 
sulting^ from  the  sp>ecjfic  infection.     We  know  that  all  bticteria  produce,  by  their 
own  tissue-metiiuiorphosis  and  the  chemical  pixjceSvses  which  they  excite  in  their 
neighb<jrh<Mjd,   certain   chemical    mattei-s   whicli,  especially   in   the  case  of    the 
rjBo-ealled  '*  pathogcmc  bacteria,"*  seem  to  l>e  similar  to  the  alktiloids  (*'  ptomaines'" 
I  and  ''toxinos'*),  nnd  exercise  a  decided  prisonous  influence  u|>on  the  body,  and 
especially  upon  the  nervous  system.     These  products  are  formed  by  the  tj^phoid 
bacilli,  enter  the  blood,  and  are  the  chief  cause  of  the  nervous  phenomena.     The 
difference  in  the  violence  of  the  latter  in  different  cases  prol)ably  depends  mainly 
.on  a  difference  in  the  amount,  and  perhaps  also  in  the  cpiulity,  of  the  toxines 
'Vroduced  by  the  typhoid  bacilli, and  pi-obably  also  in  the  ditfei-iMit  susceptibility  of 
individuals  to  the  ]Mj)son,     Tlie  reason  that  the  influence  of  these  |K»is4.ms  is  n()t 
much  greater  than  it  is,  is  that  the>  are  in  part  destroyed  within  tlie  ImxIv  and  in 
part  exci-eted  with  great  rapidity,  the  chimncl  of  exit  l)eing  mainly  the  kidneys. 
Tlius  isexplainetl  the  interesting  fact  discoveivd  by  Lepiue,  Boucliard,  and  orhen>. 
that  the  urine  of  typhoid  patients  possesses  poisonous  properties  not  present  in 
nomial  urine. 

That  the  appearance  of  the  nervous  symptoms  is  dependent  not  only  on  the 
material  causes,  but  fdso  on  Ihe  susi-eptibility  of  the  individual,  is  shown  by  the 
fact  that  certain  patients  are  especially  prone  to  exhiViit  marked  ners'ous  phe- 
nomena; for  example,  hard  drinkers,  *'  nervous'  individuals,  and  also  those  who 
have  suffered  violent  euiotioual  disturbances  shortly  before  the  onset  of  the 


Actual  insanity  is  not  very  infrequent  during  the  course  of  typhoid,  or  in  con- 
valescence. It  generally  lakes  tlie  form  of  melancholia.  We  have  repeatedly 
iSeen  patients  in  such  a  state  that  they  would  lie  ahnost  motionless  in  bed,  with 
eyes  open,  and  perhaps  /issert  that  they  wei-e  dead!  In  other  cases  there  is 
mental  excitement,  sometimes  combined  with  hallucinatiuns,  or  there  is  confu- 
»ion  of  ideas.  In  one  case,  in  a  girl  who  was  e\ndently  predisijosed  to  nervous  dis- 
orders, we  saw  typical  hysterical  insanity  break  out  during  the  fever.  Sometimea 
the  meutal  excitement  at  the  beginning  of  a  relapse  terminates  in  actual  insanity. 
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Few  of  the  psychoses  which  arise  during  or  at  tlie  end  of  typhoid  outlast 
valescence. 

We  have  still  to  mention  a  number  of  nervous  diseases  that  develop  in  the 
course  of  typhoid  or  after  ils  decline.  Neuralgia  is  sometiiues  seen,  as  well  at  the 
beginning  as  at  the  end  of  the  dise^f^e.  It  is  most  frequent  in  tlie  regions  supplied 
by  the  trigeminus  and  the  occipital  nerves.  Great  hyperajsthesia  of  the  skin 
and  musi-les  is  not  rare  during  convalescence.  It  attacks  the  lower  extremi- 
ties by  preference.  Paralysis  of  single  muscles  (e.  g.,  of  the  serratus  nuiguus),  or 
imral^'sis  of  a  single  extremity,  has  been  repeatedly  observed  as  a  sequela.  The 
paralysis  is  generally  of  the  atrophic  variety,  and  is  probably,  as  a  rule,  due  to 
neuritis.  Ataxia  and  spastic  panilysis  of  the  lower  extroiuities  are  rare  sequelae. 
Finally^  there  are  sometimes  develojjed,  either  in  the  course  or  at  the  conclusion  of 
typlioid  fever,  the  symptoms  of  a  localized  cprehml  dist>rder  (e.  g,,  hemiplegia  and 
aphasia),  the  anatomical  cause  of  which  varies.  There  may  be  a  hjrmoiThage  or 
an  embolism,  and  probably  in  still  other  cases  a  hx'iiliied  eneeijha litis. 

4.  Circulatory  System,— Disturbances  of  tlie  heart  such  as  to  produce  striking 
anatomical  changes  are  very  rare.  Endocarditis  and  pi^ricarditis  are,  liovvever, 
possible.  The  slight  mitral  endoc-arditis  sometimes  found  at  the  aut*>|>sy  has  no 
clinical  significance.  On  tlie  other  hand,  great  weight  is  laid  by  some  authors 
upon  the  parenchymatous  or  fatty  degeneration  of  the  heart.  They  say  it  is  often 
the  cause  of  ciu^liac  failure.  We  can  not  admit  this,  for  experience  shows  that 
the  two  do  not  8t:ind  in  any  conslanl  relation  to  each  other. 

The  pulse  Ls  almost  ahmys  rapid,  although  often  not  so  nuicli  so  as  the  height 
of  the  temperature  might  lead  one  to  expect.  It  averages  fmui  9U  to  110,  and 
often  more.  When  it  keei>s  at  140  or  higher,  in  adults,  it  is  al  ways  an  unfavorable 
symptom.  This  abnormal  fi-equency  is  often  in  part  dye  to  the  high  temperature; 
but  there  are  other  fiwtors.  Temperature  and  pulse  do  not  cori*espond  in  all  eases. 
Sometimes  the  pulse  will  have  a  normal  or  even  subnormal  frequency  throughout 
the  entu'c  attack^  despite  the  fever.  Temi>oniry  accelei*ations  are  easOy  produced 
by  mental  excitement  or  bodily  exertion,  as  by  sitting  up  in  bed.  In  convalescence 
the  irate  is  frequently  subnormal. 

Shght  irregularities  of  the  pulso  are  not  rare,  either  in  the  acme  or  the  decline 
of  typhoid.  Marked  irregularity  is  always  a  grave  symptom,  althougb  in  many 
cases  it  passes  otf  and  the  patient  recovers. 

Dicrotisni  is  so  frequent  that  many  elderly  physicians  still  regard  it  as  eharac- 
teristic  of  the  disea.se.  It  is  often,  however,  equally  marked  in  other  acute  dis- 
ease.^.    Its  cause  is  diminished  arterial  tension. 

The  diminished  cartHac  activity  may  result  in  veimus  thrombasis,  especially 
in  the  lower  extremities.  This  sometimes  causes  swelling  of  one  of  the  lower 
extremities  during  convalescence.  The  swollen  member  generally  regains  its 
normal  size  after  some  weeks.  In  other  cases  the  thrombosis  occura  earlier,  and 
in  patients  who  ai*e  still  too  vigorous  to  suffer  fi-om  cardiac  weakness,  so  that  we 
are  forced  to  the  conclusion  that  there  is  some  local  specific  cause.  A  pos.sible,  but 
fortunately  infrequent,  I'esult  of  these  thrombi  in  the  lower  limbs  is  pulmonary 
embolism  and  sudden  death. 

In  severe  cases,  which  end  in  de-atb,  cardiac  thrombi  ai-e  sometitncs  found,  with 
emboli  in  the  lunga,  spleen,  kidneys,  or  other  organs. 

CEdemaof  the  ankles  and  legs  is  very  often  seen  in  convalescent-s,  especially 
when  they  first  get  «nit  of  l>ed.  It  is  due  to  the  weakness  of  the  heart  and  changes 
in  the  vascular  walls.  Once  we  saw  a  general  dropsy  develoj)  at  the  end  of  a 
severe  attack  in  a  girl  of  fourteen.  The  autopsy  disclosed  no  other  [Kissible  cause 
for  it  than  the  extreme  atit^phy  and  Habbiness  of  the  heart. 

5.  Skim—The  eruption  seen  in  typhoid  fever  is  characteristic.     The  i-ose-spota 


i 


TYPHOID  FEVER  17 

appear  at  the  beginning  of  the  second  week,  usually  on  the  trunk,  and  chiefly  on 
the  abdomen.  The  number  varies  greatly.  Rarely  they  are  entirely  absent,  most 
often  in  elderly  persons.  Sometimes  they  are  very  abundant,  and  extend  to  the 
thighs,  the  arms,  and  even  to  the  neck  and  face.  Often  they  vanish  after  a  few 
days,  but  they  may  persist  much  longer.  In  the  latter  case  they  may  become  to 
a  very  slight  degree  petechial,  so  that  they  will  not  entirely  disappear  on  press- 
ure. They  often  occur  in  successive  crops.  We  have  even  seen  several  cases 
where  new  rose-spots  kept  coming  for  some  days  after  the  fever  had  disappeared. 

As  to  other  cutaneous  eruptions,  we  may  mention  first  of  all  that  herpes  la- 
bialis  is  so  rare  in  typhoid  that  in  cases  of  doubtful  diagnosis  it  is  a  factor  in 
excluding  that  disease.  Miliaria,  urticaria,  and  superficial  pustules  are  sometimes 
observed.  Occsionally  little  bluish  spots  appear,  especially  on  the  trunk.  These 
used  to  be  called  **  tachea  hleudtrea  "  (pelioma  typhosum) ;  but  later  observations 
show  that  they  are  not  connected  with  typhoid  fever  particularly.  They  are  due 
to  pediculi.  We  might  use  the  term  pelioma  typhosum  to  designate  the  kind  of 
vesicles  which  we  have  repeatedly  seen  on  the  abdomen  in  severe  cases.  They 
are  about  the  size  of  peas,  and  have  sero-haemorrhagic  contents.  Boils  and  super- 
ficial abscesses  are  frequent,  especially  as  disagreeable  sequelae  in  convalescence 
from  severe  cases.  There  are  often  abscesses  of  the  sweat-glands  in  the  skin  of  the 
axilla  during  convalescence.  All  these  and  similar  cases  of  suppuration  in  tjT)hoid 
fever  do  not  depend  upon  the  original  cause  of  the  disease,  but  upon  secondary 
pathogenic  germs,  such  as  the  staphylococcus  or  streptococcus,  for  whose  entrance 
the  typhoid  process  has  merely  prepared  the  way.  Extensive  ecchymoses  are  very 
rare,  and  are  symptomatic  of  a  general  haemorrhagic  diathesis.  Petechiae  are  fre- 
quent during  recovery.  They  are  generally  seen  in  the  follicles  of  the  skin  below 
the  knee.  There  have  been  a  few  cases  of  gangrene  in  the  lower  extremities, 
especially  in  the  toes.  We  saw  in  one  patient  an  extensive  gangrene  of  the  skin 
of  the  abdomen.    Its  cause  could  not  be  determined. 

Finally,  we  must  mention  that  bed-sores  are  prone  to  develop  in  severe  or 
neglected  cases.  The  localities  most  often  attacked  are  the  nates,  the  furrow  be- 
tween them,  and  the  heels.  A  bed-sore  may  be  so  extensive,  and  accompanied  by 
such  undermining  of  the  skiu,  as  to  be  a  dangerous  or  even  fatal  complication. 

The  epidermis  often  scales  off  to  a  considerable  extent  during  convalescence 
after  a  severe  attack  of  typhoid.  Everybody  knows  how  the  hair  falls  out  after 
the  fever,  but  it  is  sure  to  grow  again.  The  nails  also  are  not  infrequently 
affected,  becoming  rough  and  brittle,  or  even  falling  off. 

6.  MnBdes,  Bonea,  Joints.— Zenker  has  discovered  a  degeneration  of  the  volun- 
tary muscles  which  occurs  in  typhoid  as  well  as  in  other  severe  diseases.  It  is 
called  the  "  granular  "  or  "  waxy  "  degeneration.  Whether  it  has  clinical  symp- 
toms can  not  be  determined.  Perhaps  it  may  explain  the  great  muscular  hyper- 
aesthesia  which  is  often  observed,  and  the  muscular  pains,  which  may  be  very 
trying.  Severe  cases  sometimes  have  haemorrhages  into  the  muscles,  particularly 
the  rectus  abdominis. 

Lesions  of  the  bones  and  joints  occur  but  seldom.  We  have  seen  periostitis  of 
the  tibia,  and  of  a  rib,  during  convalescence.  Swelling  of  the  joints  is  equally 
rare.  If  there  is  a  purulent  arthritis,  it  is  always  due  to  some  secondary  infection 
ivide  supra), 

7.  Oenito-minary  ApparatUB. — Genuine,  acute,  haemorrhagic  nephritis  is  a  very 
rare  complication.  It  does  occur,  however,  and  has  even  given  rise  to  the  estab- 
lishment of  a  special  "  renal  form  of  typhoid  fever  "  (nephro-typhoid).  This  name 
applies  especially  to  those  cases  in  which  a  severe  acute  nephritis  is  the  predomi- 
nant symptom  at  the  start,  while  at  a  later  period  the  course  of  the  fever,  the 
intestinal  symptoms,  the  rose-spots,  etc.,  show  the  disease  to  be  typhoid  fever. 
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Nephro-t3rplioid  is  analogous  to  pneumo-typhoid  and  tonsillo-typhoid.  A  simple 
so-called  febrile  albuminuria  occurs  very  frequently  at  the  acme  of  typhoid,  and 
is  not  to  be  interpreted  unfavorably.  It  is  probably  the  result  of  that  slight  par^ 
enchymatous  degeneration  of  the  kidneys  which  occurs  in  typhoid  with  the  same 
frequency  as  in  most  of  the  other  severe  infectious  diseases.  There  does  not  seem 
to  be  a  direct  relation  between  the  albuminuria  and  the  fever,  although  some 
authors  assume  it  to  exist.  It  is  more  likely  that  the  renal  epithelium  is  injured 
by  the  noxious  products  which  have  been  formed  in  the  body  and  excreted  by  the 
kidneys.  In  other  respects  the  urine  presents  the  same  peculiarities  as  in  most 
other  severe  febrile  diseases  :  its  amount  is  diminished  ;  its  color  dark  ;  its  specific 
gravity  increased  ;  the  excretion  of  urea  greater  than  normal.  It  should  be  added 
that  the  urine  at  the  height  of  the  disease  presents  Ehrlich's  "  diazo-reaction  "  in 
almost  all  cases. "^  Cystitis  is  not  a  rare  development  toward  the  end  of  the  illness. 
It  is  probably  always  secondary. 

In  men,  orchitis  is  sometimes  observed.  Women  often  have  their  catamenia 
at  the  beginning  of  tjrphoid.  Later  in  the  course  of  the  disease,  and  in  convales- 
cence from  severe  attacks,  the  menses  are  often  absent  for  several  periods.  In 
pregnant  women  there  is  considerable  danger  of  abortion  or  miscarriage. 

Peculiarities  in  the  Course  op  the  Disease. 

The  above  statements  show  an  almost  inexhaustible  variety  in  the  possible  com- 
plications of  typhoid.  The  course  of  the  disease  as  a  whole  may  likewise  present 
many  diverse  forms  and  peculiarities.  We  shall  attempt  merely  to  cite  the  most 
essential. 

The  numerous  light  and  rudimentary  attacks  (typhvs  levissimus)  are  first  to 
be  mentioned.  It  was  not  recognized  till  lately  that  they  belonged  to  typhoid 
fever  at  all  (Griesinger).  They  used  to  have  all  sorts  of  names  Applied  to  them, 
the  favorite  term  being  ''gastric  fever."  This  light  form  lasts  eight  to  fourteen 
days.  The  fever  is  moderate  and  often  decidedly  remittent.  There  is  almost  no 
proper  fastigium.  The  typhoid  symptoms  are  but  slightly  developed.  There 
are  no  severe  pulmonary  or  cerebral  symptoms.  There  is  generally  a  moderate 
diarrhoea,  the  spleen  is  plainly  enlarged,  and  often  rose-spots  can  be  found.  The 
diagnosis  of  these  cases  is  of  course  difficult  in  proportion  to  the  scanty  develop- 
ment of  typhoid  symptoms.  It  is  best  established  by  demonstrating  an  setiological 
relation  between  these  cases  and  others  wliich  are  plainly  typhoid  fever. 

Abortive  typhoid  is  justly  distinguished  by  Liebermeister  from  typhus  levis. 
The  name  belongs  to  cases  which  begin  with  severe  symptoms  and  high  fever,  as 
if  they  were  going  to  be  grave,  but  in  which  these  violent  symptoms  disappear 
after  a  few  days  and  give  place  to  a  rapid  convalescence. 

On  the  other  hand,  there  are  cases  which  for  a  long  time  cause  so  little  subject- 
ive discomfort  that  the  patient  does  not  even  go  to  bed  (walking  typhoid).  It  is 
not  till  quite  late  that  there  occurs  a  sudden  change  for  the  worse,  or  some  severe 
complication.    Thus  it  has  happened  tliat  people  who  were  apparently  healthy 

•  This  reaction  consi.sta  in  the  red  coloration  of  the  urine  upon  the  addition  of  Ehrlich's  reagent 
(chiefly  «ulphauilic  acid)  and  ammonia.  For  particulars,  see  treatises  upon  chemical  annlvBis.  [Ehrlich's 
testis  carried  out  as  follows:  Solution  1  consists  of  strong  hydrochloric  acid,  one  part,  mixed  with 
twenty  parts  of  a  saturated  aqueous  solution  of  sulphanilic  acid.  Solution  2  is  a  one-half-per-cent 
solution  of  sodic  nitrite  in  water. 

A  test-tube  is  one-eighth  part  filled  with  solution  1,  and  five  to  ten  drops  of  solution  2  are 
added  to  this ;  a  quarter  of  the  test-tube  of  urine  is  then  added,  aud,  lastly,  enough  ammonia  to  make 
it  strongly  alkaline.  The  deep-red  color,  which  appears  promptly,  is  not  «>  chiiracteristic  as  a  green 
precipitate  of  phosphates,  which  appears  at  the  bottom  of  tlic  tube  after  standing  for  twenty -four  houre.] 
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have  suddenly  had  all  the  symptoms  of  a  severe  peritonitis  due  to  perforation  and 
have  died^  the  autopsy  diBclosiag  the  lesions  of  the  tlnnl  week  of  typhoid  fever. 

The  individual  circumstancses  are  very  important  in  weighing  each  case,  for 
tliey  may  modify  the  disease  in  many  ways. 

In  children  it  is  a  remarkable  ffU't  that  tj-phoid  ulcers  are  much  less  frequent 
than  in  adults,  TliLs  explains  why  intestinal  hjeniorrhage  and  peritonitis  are 
much  rarer  m  children.  Severe  cerehral  s^^mptoms  are,  on  the  other  hand,  very 
frequent.  In  severe  cases  children  sometimes  exhibit  the  peculiar  symptom  of 
continuoivi  penetrating  screaming.  In  other,  mild,  cases  the  children  are  sop- 
In  the  aged  the  diagnosis  of  typhoid  is  often  very  diflicult^  since  the  course  of 
the  disease  is  fi'equmtly  irregular.  Generally  the  fever  is  not  verj^  high,  and  it 
verj'  seldom  exhibiLs  distinctly  the  type  described  aljove.  The  pulmonary  or  cere- 
bral symptoms  predominate  as  a  rule. 

In  the  corpulent,  typhoid  fever  is  often  very  severe,  so  that  our  prognosis  must 
alwaj^s  be  rather  grave,  especially  if  pulmonary  sj*mptoms  iirise. 

Hard  drinkers  are  also  in  especial  p«ril  iu  this  as  in  all  other  acute  diseases. 
Dangerous  eariUac  weakness  is  prune  to  npjx'ar.  Severe  cerebnd  symptoms  are 
frequent.  It  is,  however,  surprising  that  true  delirium  tremens  is  relatively  infre- 
quent, although  so  common  in  pneumonia. 

The  influence  of  pre\ious  strtjiig  mental  excitement  and  of  certain  already  ex- 
isting diseases  (cardiac  disease,  emphysema,  kyphoskoliosis,  etc.)  has  been  already 
mentioned.  Finally^  we  I'opeat  that  often  the  ditt'erent  epidemics  present  certain 
peculiarities.  For  instanct",  iu  one  the  ty|)e  of  tlie  disease  will  be  severe,  m 
another  mild.  In  one  epidemic  relapses  are  coniparatively  frequent,  in  tinother 
exceptional.  The  same  Ls  true  with  regard  to  the  frequency  i«f  the  ap^jearance  of 
in  symptoms,  such  as  intestinal  hieniarrliage,  pneumonia,  or  nephritis.  In- 
'^deed,  it  ha.s  even  been  oljserved  that  those  cases  which  occur  during  a  given  epi- 
demjc  in  tlie  same  family  or  house  or  bh>ck  sometimes  present  striking  reiwm- 
blances  to  one  another  (*'  group  typhoid  "  of  E.  Wagner  and  others). 


Eklafses  op  Typhoid  Fever. 

Typhoid  fever  exhibits  in  many  cases  the  peculiarity  of  rep(?ating  itself  com- 
pletely after  having  run  its  entire  course  and  disapi>eared.  This  process  is  called 
a  relapse.  It  is  in  all  protiability  the  result,  not  of  a  fresh  infection  of  the  system 
from  without,  but  of  a  i*enewed  development,  or  possibly  of  a  second  generation, 
of  the  infectious  germs  already  present.  A  typical  relapse  is  like  a  first  attack  in 
all  cUnical  aiid  anatomical  particulars,  with  tills  ditference,  that  everything  is 
more  condensed,  and  lasts*  a  short-cr  time  than  in  the  first  attiick.  The  mtei'val 
between  the  tw*o,  during  which  there  is  no  fever,  lasts  seven  to  ten  days.  It  may 
be  longer,  and  is  often  shorter.  BtJmetimes  the  i-elai^se  follows  immediately  upon 
recovery.  Indeed,  it  may  even  hapjien  that,  before  the  patient  has  completely 
recovei"ed^  his  temperature  begins  to  rise  again  iu  the  characteristic  step-like  way. 
To  such  ctises  as  this  la^^t  the  term  recrudescence  is  applied.  Except  in  the  time  of 
its  beginning,  it  may  be  just  tlie  same  as  a  genuine  relapse.  In  the  interval  be- 
tween the  tw^o  attacks  many  persons  are  perfectly  comfortable,  and  appear  to  be 
fidly  convalescent.  There  is  often,  however,  a  slight  evening  rise  of  temiierature. 
It  is  noticeable  that  the  splenic  tumor  docK  not  completely  disappear  after  the  fii-st 
attack  in  many  cases  which  are  follinve<l  l\y  a  relai>se. 

The  relapse  is  genemlly  briefer,  as  we  have  said,  than  the  first  attack,  seldom 
lasting  more  than  fifteen  to  eighteen  days.  The  temperature  rises  more  rapidly, 
perhaps  in  two  or  three  days.     The  fastigium  is  shortcT,  the  dechne  more  abrupt. 
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The  absolute  heigrht  of  the  temperature  may  be  very  considerable,  even  exceeding 
that  in  the  first  attack.  Hose-spots  appear  as  soon  as  the  third  or  fourth  day.  The 
stools  become  liquid,  the  spleen  enlarges  again,  and  all  sorts  of  complications  may 
arise.  The  danger  occasioned  by  a  relapse  may,  however,  be  overestimated.  On 
the  whole,  a  relapse  is  not  so  very  dangerous,  and  it  is  especially  noticeable  that 
the  subjective  symptoms,  such  as  headache,  are  often  slight.  A  severe  relapse 
may  follow  a  mild  case.  In  other  instances  the  relapse  may  prove  merely  rudi- 
mentary. 

The  frequency  of  relapses  varies  considerably  in  different  epidemics.  In  Leip- 
sic,  we  had  relapses  in  about  nine  per  cent,  of  all  cases,  but  in  separate  years  the 
percentage  varied  between  four  and  sixteen.  Out  of  about  five  hundred  cases 
we  have  seen  three  in  which  tliere  were  two  successive  and  typical  relapses. 

DiagnotiB.— The  diagnosis  of  typhoid  fever  may  be  perfectly  easy,  but,  if  the 
case  be  anomalous,  or  come  under  observation  at  a  late  period,  it  may  be  ex- 
tremely obscure.  Inasmuch  as  a  search  for  the  specific  bacilli  is  too  difficult 
and  troublesome,  for  the  practicing  physician,  the  diagnosis  of  the  disease  must 
be  made  from  its  course  and  symptoms.  Important  factors  are  the  gradual  onset, 
then  the  height  and  course  of  the  fever,  with  no  demonstrable  localized  disease, 
and  the  rose-spots.  Less  characteristic,  but  still  of  value,  are  the  stools,  the  tym- 
panites, and  the  swelling  of  the  spleen.  Etiological  factors,  such  as  the  occur- 
rence of  undoubted  cases  of  typhoid  in  the  neighborhood,  are  of  great  diagnostic 
value  in  obscure  cases.  Sometimes  the  diagnosis  can  not  be  established  till  the 
appearance  of  certain  sj-niptoms,  like  intestinal  haemorrhage,  a  characteristic 
mode  of  convalescence— viz.,  by  lysis — or  a  relapse.  It  is  an  imix)rtant  rule  not 
to  make  a  diagnosis  of  typhoid  after  a  single  examination.  It  is  generally  neces- 
sary to  observe  the  case  accui-ately  for  several  days  before  the  diagnosis  can  bo 
established.  The  differential  diagnosis  fn)m  other  acute  diseases,  such  as  miliary 
tuberculosis,  acute  endocarditis,  meningitis,  etc.,  will  be  considered  in  discussing 
tliese  diseases. 

Prognosis. — A  perfectly  favorable  prognosis  should  never  be  made.  Cases 
which  seem  the  mildest  may  become  dangerous.  Yet,  if  there  are  good  nursing 
and  good  treatment,  typhoid  fever  is  not  a  particularly  dangerous  disease,  and  we 
may  hope  for  recovery  even  in  very  severe  attacks.  Tlie  danger  lies,  first,  in  the 
severity  of  the  infection,  as  shown  chiefly  (though  not  wholly)  by  the  lieightof  the 
fever  and  the  hitensity  of  the  general  symptoms.  A  further  danger  is  the  appear- 
ance of  the  complications  already  enumerated  and  discussed.  Thirdly,  the  con- 
stitution and  condition  of  the  individual  are  important.  The  circumstances  com- 
ing imder  this  head  have  likewise  been  repeatedly  mentioned  above.  All  these 
factors  must  be  carefully  estimated  before  we  decide  as  to  the  danger  in  each  case 
and  make  our  prognosis. 

The  mortality  in  typhoid  varies  greatly  in  the  separate  epidemics.  Tlie  severe 
cases  are  undoubtedly  more  frequent  at  some  times  than  at  others.  Tliis  renders 
it  difficult  to  give  statistics  which  are  universally  api)licable.  We  may  in  general 
reckon  on  an  average  mortality  of  about  ten  per  cent.,  and  measure  the  severity 
of  separate  epidemics  by  tliis  standard.  Numerous  observers  agree  that  the  treat- 
ment now  in  vogue  has  decidedly  diminished  the  mortality.  It  was  formerly  not 
rare  for  it  to  reach  twenty  or  twenty-five  jxjr  cent. 

Treatment. — A  specific  cure  for  typhoid — i.  e.,  some  remedy  to  destroy  the 
specific  cause  of  the  disease  within  the  system,  or  to  render  it  harmless — is  as  yet 
unknown.  Antiseptic  and  antizymotic  drugs,  such  as  quinine  and  antii)}'Hne 
(rnde  infra)^  do  have  a  certain  influence  upon  the  fever,  but  they  are  not 
capable  of  essentially  modifying  the  course  of  the  disease  as  a  whole,  at  least 
not  in  such  doses  as  we  dare  admin inister.    The  continued  internal  use  of  car- 
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bolic  acid  I'grains  five  to  ten,  gramme  0 '30-0 '50,  or  more,  in  the  course  of 
Iwenty-four  hoursi  is  the  meauB  chitifly  recommended  lately  for  this  purjiose^ 
but  we  doubt  if  it  is  uf  much  beueQt.  Liebermei.stcir  ascribes  to  iodine  a  demon- 
(itmble,  although  slight^  beiiefiiMal  inHuenfe.     (Jthor  physicbins  had  previously 

>mmended  it.  Four  to  five  drnps  of  the  follctvving  sohition  are  given  every 
two  hours  in  a  wineglass  of  water:  Iodine,  one  pitrt;  iodide  of  |K»ta8sium,  two 
f^rts;  distilled  water,  ten  part*.  We  have  hfid  no  p«>rsonal  experience  with  this 
remcdj*. 

Oaloniel  is  also  said  to  have  a  specllic  elVect  ou  typhoid.  Wunderlich  and 
othcirs  have  noticed  that  if  a  few  ratlier  lar^^e  doses  of  calomel  be  gfiven  at  the 

:inniug  r>f  the  diseai^e,  it  will  on  the  avcrtige  run  a  lijjfht*  r  ;md  more  favorable 
'bourse  than  otherwise  would  have  been  the  case.  Wuiulerlitli  believed  that 
typhoid  fever  may  sonietimes  be  abort^id  by  this  method.  iU though  we  ean  hardly 
expect  tins,  it  is  I'eall^*  an  elRcieut  uteaus  of  procedure,  which  we  have  often 
found  satisfactory,  to  Rive  two  or  tliree  powders,  of  live  grains  (OiiO  gramme)  each, 
of  calomel,  as  the  first  prescription,  to  patients  who  come  under  treatment  in  the 
first  week  or  the  beginning  of  Uic  second.     As  there  is  generally  constipation,  the 

cative  etfeet  is  also  beneficial.  Moreover,  it  <^)fteti  lowers  the  temperature  some- 
what. A  motlerate  diarrhoea  is  n<jt  a  eoutra-intlication,  but,  if  the  bowels  be  very 
the  calomel  shoukl  be  omitted. 

Ergotine  may  be  meutioned  as  another  dj'ug  which  is  said  to  act  speciHc^Uy. 
U  has  been  lately  used,  chiefly  by  French  jihysicians,  in  doses  of  twenty  to  forty- 
Rve  gi^aius  (l'50-3  grammes)  in  twenty-four  hours.  Again,  subnitrate  of  bismuth 
is  tisetl  (by  the  French  to  the  amount  of  four  to  eight  drachins^gi-amiues  Ih-M) 
pro  dte).  and  nuijlithalbie  in  single  doses  of  thre**  to  eight  grains  (0'l-t)'5)  or  in 
the  course  of  the  day  .seventy  live  gmins  \5  '0).  We  doubt  if  these  i-emetlies  will  be 
popular  long. 

In  the  present  state  of  our  knowledge  the  treatment  of  typhoid  must  still  be 
chiefly  general  and  symptomatic,  and  Iti  one  sense  i»ixJphylactic.  We  must  fight 
the  symptoms  already  present,  and  further  seek,  as  far  as  possible,  to  defend  the 
[|katicut  from  the  attack  of  certain  dangeix)us  secondary  disonlers.  Stai-ting  out 
this  view,  the  proi>er  treatment  of  typhoid  fever  is  a  task  of  the  liighest  un- 
ice,  and  by  no  means  a  thankless  one. 

Wo  will  begin  by  considering  the  general  ti*eatment.  Tlie  sick-roooi  must  not 
be  loo  wann,  and  must  Ijc  frequently  and  thoroughly  aired.  The  sick-bed  must 
be  well  cared  for.  If  pains  bo  taken  to  jjrevent  bed-so i-es,  we  shall  obviate  one 
[^urce  of  [jain  and  danger  (mde  supra),  and  save  ourselves  and  the  nurse  much 
ouble.  Those  who  ai^e  very  sick  should  tbeitifore  he  laid  on  an  air-i-ushiou,  or, 
[if  possible,  a  water-bed.  The  patient  should  be  told  not  to  lie  always  upoo  his 
«ck,  but  to  change  now  and  then  upon  his  side.  The  back,  the  i-egion  of  the  sa- 
crum, and  the  heels  are  to  be  nfttm  bathed  with  spirits  of  camphor  or  brandy.  The 
minutest  bed-sore  is  to  be  treated  cairfully.  It  shoukl  l>o  cleansed  twice  a  day 
(rinsed  off  with  a  weak  sj>lutiou  of  salicylic  or  car!>ulic  acid),  and  done  up  with  an 
ointment  contai]iing  Pernvian  balsam,  I-IIO.*  If  the  bed-soTO  be  extensi%'e,  dusting 
witli  i<jdoform  is  very  efBcient  treatment.  We  should  be  particularly  careful  not 
rto  let  the  skin  Im^  undermined.  If  this  has  already  occurrtul,  we  must  be  prompt 
'in  the  use  of  the  knife  or  drainage-tul)e. 

Wt*  can  not  recommend  too  strf»ngly  that  the  mouth  should  be  kept  clean.     lu 

,*  light  ctise  the  patient  can  se»^  to  this  himself,  but  otherwise  the  mouth  and 

«e  must  bo  freqxiently  cleansed  with  a  linen  cloth  wet  in  cold  water  or  a  solu- 


•  Tlio  uagucntum  bol^na  pei^vioni  is  mode  by  mixitigr  one  port  of  bakum  voiy  cxticUy  with  thirty 
of  tbogtyccrite  of  atardi  (B.  P.).    It  is  not  offli-niiul  in  Gt-rmimy.— Tkaiw. 
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tion  t)f  Iwrax  (1  to  30).  Pt-rhaps  we  need  hardly  repeat  the  reason  for  this  ex(X?s3- 
ivceleauliness.  It  lies  in  the  causative  relation  between  stomatitis  and  intlam- 
mat  ion  of  the  parotid  {^laud,  and  of  the  middle  ear.  If  the  tongue  and  lips  be 
din,  they  may  be  touolitnl  with  glycerine. 

The  diet  must  l>e  at  once  liquid  and  nourishing.  MUk  is  excellent,  and  should 
always  \m  ordered,  hut  will,  unfortuuatelj',  be  taken  by  vorj'  few  patients  continu- 
ously. It  is  often  better  ]x>rne  if  colfee  or  a  little  brandy  be  add«?d  to  it.  Cocoa 
made  with  milk  muy  abo  be  given  (or  a  change.  In  severe  ca.se«  Nestle's  futtd 
tKindermehl)  has  been  often  employed  by  us  witli  benefit.  Broth  and  soup,  thirk- 
ened  with  sago  or  rice,  are  als**  giKjd.  They  muy  l>e  made  more  nourishing  by 
adding  an  egg  to  them.  If  the  patient  is  vei-j^  anxious  to  have  more  solid  food, 
as  often  liapi>en.s,  we  need  not  hesitate  to  give  him  a  rtdl  or  rusk  (Zwieliack; 
that  has  been  softened  by  soaking,  If  a  patient  beeomes  exceedingly  enfeebled 
we  shouhl  give  iiini  Hne  shavings  of  raw^  beef,  regardless  of  the  fever.  A  little 
dilute  hydrochlorie  acid  might  be  given  with  the  meat.  Beef-tea  would  be  still 
better  than  the  rdw  meat,  and  ia  to  be  strongly  reconmiendod.  The  various  prep- 
arations of  meat  whieh  are  now  made  (meat-solution,  meat- peptones,  etc.)  may  l>o 
sometimes  useful.  Where  the  fever  lakes  a  sluggish  course,  we  must  often  begin 
to  give  stronger  nourish ruent  befm-e  the  fever  has  ended.  The  best  drink  is  cold 
water,  which  the  patient  wotdd  oftoti  nut  think  of  using  unless  we  offered  it  to 
him.  Lemonade  and  similar  preparations  g;enerally  lx?como  distasteful  in  time. 
DriukB  containing  carbtmic  dioxide  aix*  to  lie  avoided,  l>ecause  they  increase  the 
meteorism.  Culd  tea  witb  milk  is  good.  In  severer  ca.ses  w^e  should  give  some 
gfM>d  strong  wine,  such  hr  port,  Malaga,  or  Hungarian  wine.  If  the  patient 
desires  beer,  we  need  not  hesittite  to  give  it  in  moderate  amount.  During  conva- 
lescence we  should  l>e  very  careful  about  diet,  .since  erroi-s  often  have  disagreeable 
cunsequences.  We  must  wait  till  there  lias  been  no  fever  at  all  for  seven  to  ten 
days  before  we  allow  a  solid,  animal  diet,  aud  return  by  degrees  to  common  s«3rts 
of  food. 

The  general  and  dietetic  treatment  which  we  have  thus  far  discussed  is  very 
important.  Outside  of  this,  it  is  our  opinion  that,  tliere  is  only  one  method  of 
treatment  to  lie  chieHy  considered — at  least  under  the  present  limitations  of  our 
therapeutic  abiUty.  This  method  consists  in  the  jiei'sistent  use  of  cor>l  hatlis,  as 
first  practiced  by  Brand  hi  Stettin.  We  do  not  indeed  believe  that  the  mdications 
for  this  method  of  treatment  are  exactly  what  its  ijriginal  promoter  held  them  to 
be,  and  we  think  some  of  the  minutiii?  of  the  treatment  should  l>e  changed.  Yet 
there  is  at  present  no  other  single  method  of  treating  typhoid  fever  which  has  so 
numerous  and  evident  advantiige.s  for  the  patient.  To  carry  it  out  in  private  prac- 
tice may  oftrni  be  more  diflicult  than  in  a  well-appointed  hospital.  However,  even 
in  private  houses  it  will  generally  l>e  possible  to  manage  it,  and  we  regard  it  as 
the  duty  of  every  jdiysician  who  undertakes  to  treat  a  severe  case  of  typhoid  to 
tJ*y  his  best  to  have  tlie  hatlis  employed. 

The  great  advantages  of  the  treatment  by  baths  are:  1.  The  baths  diminish 
the  fever,  if  their  temperature  1)e  only  suHiciently  low,  by  direct  alworption  of 
heat.  The  baths  tlius  obviate,  as  far  as  p<issihle,  all  the  bad  effects  which  might 
result  f wm  a  rise  of  temperatuTO.  2.  The  ttireet  influence  of  the  baths  upon  the 
nervous  system  is  still  more  important.  The  intellect  becomes  clearer,  the  ai>athy 
and  dullness  diminish.  In  fact,  if  !>atlis  be  used,  we  do  not  see  ncarU'  so  often  as 
formerly  the  grave  *'  lyphrnd  condition/'  It  is  thus  evident  that  bathing  not  only 
causes  an  improvement  in  the  subjective  sensations  of  the  patient,  lait  brin^  in 
its  train  many  other  l>encficial  effects.  The  patient  takes  his  nourishment  better, 
does  not  so  often  swallow  the  wrong  way,  coughs  more  effectively,  is  easier  to 
move,  and  his  body  and  his  mouth  can  he  better  cleansed.     3.  The  influence  of 
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the  baths  upon  the  respiratory^  organs  is  of  the  g^reatest  importancp.  We  refer 
^especially  to  the  stimiilatii^u  Ui  (le€iK>r  in>»piratious,  and  the  promotion  of  expec- 
>ration.  Tlie  best  prtKjf  of  the  Ix'iietit  of  this  inrtuence  is  the  circuiiistiince 
that,  if  patients  are  sahjecteii  to  ballLs  fifjiii  the  start,  it  is  (Comparatively  a  rare 
thing  for  severe  bronchitis,  atelectasis,  and  ratarrhal  pneumonia  to  develop,  i. 
The  K^Mxl  care  of  the  skin,  which  the  bathing-  makes  possible,  is  not  to  Ix?  desi>iHcd. 
Since  this  ti*eatineut  luis  been  introduced,  bed-sores  are  much  rarer  in  typhoid 
than  before.  5.  L.astly,  the  baths  are  sometimes  ohsenred  to  have  a  diuretic 
elfect. 

What  has  been  said  shows  tliat  the  height  of  the  fever  is  by  no  means  the  sole 
indication  for  the  employment  of  baths,  at  least  in  our  opinion.  Tlje  condition 
of  the  nei-vous  system  and  of  the  respiratory  organs  is  also  to  be  considered.  It  is 
true  that  numerous  mild  cases  run  a  favorable  course  without  a  single  bath;  but 
we  should  always  remember  that  this  treatment  is  not  only  directed  against  the 
symptoms  already  existing,  but  has  also  a  prophylactic  importance,  since  it  tends 
to  prevent  any  severe  cerebral  or  pulmunury  manifestations. 

We  will  pass  on  to  the  8i>ecial  method  of  carrying  out  balneo-theraiieutics  in 
typhoid.  Full  baths  are  generally  employ etl,  immersing  the  patient  to  his  neck. 
^The  tub  must  stand,  if  jwsaible,  by  the  bedside.  In  hospitals,  whci-e  there  are  beds 
on  rollers,  it  is  a  better  way  to  wheel  the  patients  into  the  bathroom.  All  who 
are  neverely  ill  should  be  lifted  into  the  bath  and  there  held  and  supported,  to 
avoid  any  bodily  fatigue.  During  the  l>ath  the  skin  should  be  gently  rublK»d. 
This  averts  unpleasant  sensations  of  chilliness.  The  temperature  of  the  water 
should  not  be  set  too  low,  esyjecbdly  for  the  tirst  baths.  We  begin  at  85"  to  90" 
(24"  to  26'  R.l,  or,  if  the  individual  be  elderly  or  sensitive,  and  timid,  at  even 
warmer  temiieratui-cs.  When  the  patient  has  become  aecustome<l  lo  the  tempera- 
ture of  the  water,  we  can  c<ki1  off  the  bath  still  fiirtlier.  Baths  below  7'.V  (18'  to 
20^  R.I  have  scarcely  ever  been  used  by  us,  and  we  lA*Iicve  that  they  we  seldom 
needed.  A  very  satisfactory  average  tem]ierature  is  80°  to  85*"  (20"  to  24*  R.j. 
A  l>ath  lasts  on  the  average  ten  minutes.  If  the  patient  feels  very  cold  or  very 
uneasy  in  the  bath,  it  must  Ije  cut  short.  After  the  bjith  Uie  ^jatlent  is  at  once 
lifted  intt>  bed,  wmppetl  up  in  a  sheet  previously  made  ready,  and  wipe*!  dry,  with 
rather  vigorous  iijbhingof  the  extremities  aud  biiek.  The  moist  sheet  is  then 
mmoved.  The  patient  is  covej*ed  up  i-ather  warmly,  and  is  given  some  hot  brotli 
or  a  sip  of  good  strong  wine.  Tlie  effect  of  the  l»ath  uiwjn  the  temperature  is 
mcasurcil  about  half  an  hour  later  by  the  refTtnra.  If  the  temperatuiv  bo  2*  to  3* 
(!''  to  S''  O.)  lower  than  befoi-e,  the  result  is  deemed  satisfactory.  Often  the  differ- 
ence is  greater,  but  in  severe  casea  the  fever  may  be  so  obstinate  that  the  tempera- 
ire  remits  only  a  small  fraction  of  a  degree.  In  such  cases  it  is  sometimes  y>er- 
nissible  to  lower  tin*  tem]M'ratui'e  of  tlie  bath  still  moiH*,  or  continue  it  a  little 
longer.  If  cool  ImlJis  art^  ill-home,  protracted  baths  of  lukewai*m  water  are  some- 
times very  ethcient  (Riess,  and  other). 

In  80  far  as  the  height  of  the  fever  ftirnishes  an  indication  for  baths,  we  may 
^ftccept,  say  10;V(>''  (SO'S"  C.)  in  the  rtH.'tum,  as  the  temperature  calling  for  a  l>ath. 

a  rule,  baths  should  not  be  given  ofteuer  than  every  three  hours,  as  otherwise 
they  exhaust  the  patient.  In  many  ea.^^es  ihrtt^  or  four  baths  a  day  are  enough. 
At  night  we  have  given  biiths  very  seldom,  wlieu  forceil  to  by  extremely  high 
temperatures  or  other  bad  syniptomM.  It  nmst  be  a  mistake  to  wake  a  patient 
who  is  quietly  sleeping,  and  put  him  into  cold  water,  even  if  his  temperature  is 
abfjve  104®  (40'  C.).  Likewise,  in  cases  where  the  temperature  showrj  considerable 
spimtaneous  remissions,  there  may  be  no  use  in  inflicting  a  cold  Ixith  upon  a 
patient  who  has  high  fever  only  temporarily.  On  the  other  hand,  even  if  the 
temperature  be  not  excessive,  or  even  if  it  be  normal,  there  is,  as  we  have  said,  no 
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l3ettop  remedy  llian  the  baths  for  fievere  pulmonary  or  cerebral  symptoms.  In 
such  cases  we  often  mise  the  teniperattU'e  of  the  Ixiths  a  little,  and  duriug-  them 
we  have  colder  water  poured  upon  the  head  aud  hack.  If  we  do  tljis,  tlie  ears 
must  l>e  sttfpped  with  ct>tton'Wool,  le.st  the  cold  water  lind  its  way  into  them. 

It  is  not  always  advisable  to  use  baths,  however  advankigoous  tliis  treatment 
may  be,  in  typhoid  fever.  There  are  a  number  of  eontra-indications  which  can 
not  be  disregarded.  First,  the  (X'currence  of  intestinal  ha^morrhajrre,  however 
slight,  and  likewise  the  siw^picion  that  periti>niti.s  is  devehipiiijB:,  pndiibit  1>athing. 
In  thesie  cases  quiet  is  the  very  first  requirement  of  the  patient,  and  the  batlis 
must  l)e  at  tmce  discontiuued.  Fiu*ther  con  tra-iiidicii lions  are  gi'eat  weakness  or 
gT<Mii  sensitiveness,  such  that  the  excitement  eausetl  by  the  bath  miffht  do  harm. 
Sometimes  baths  are  followeil  by  severe  rheumatic  (""rheumatoid^')  pains  in  the 
limbs,  and  often  they  seem  to  pi'oniote  the  occurrence  of  furuuculos^s.  In 
such  c^ses  it  is  often  necessary  to  omit  the  Imths,  or  at  any  rate  to  eniphiy  them 
less  of  ten  and  at  a  wanner  tern  |>emtuiv.  Tlie  same  is  true  if  a  severe  laryn^jil 
affection  develoj>s,  or  otitis  or  nephi  itis.  Nothing*  seenLS  to  us  a  greater  mistake 
than  to  attempt  to  establish  a  scheme  for  the  treatment  of  ty])hoid  by  baths  that 
shall  be  always  applicable.  Ilere^  if  anywhere,  the  only  coiTect  way  is  to  treat 
each  individual  case  accordiutf  tu  its  special  symptoms  and  cii-cmn stances. 

We  shall  now  pai5s  on  to  the  consideration  of  the  further  s\^nptomatic  treat- 
ment of  typhoid.  Tlie  tii-st  question  is  whether  the  fever— that  is,  the  elevation  of 
biiKUly  tenipenitm'e,  as  such — demamls  si>ecial  consideration.  In  general,  we  are 
of  the  opinion  that  the  internal  antipyretics  are  seldom  iudispensable.  It  is  true 
that  by  giving  quinine  (single  doses  of  fifteen  to  twenty  grains,  gramme  1  to 
1'50)  or  salicylate  of  soda  (in  amounts  of  a  di'achm  or  a  drachm  and  a  half, 
ja:rammes  4  to  (»),  the  elevated  teiTii)ei'atui'e  may  often  be  considerably  diminished; 
Ijut  wliether  the  patient  is  thereby  benetited  is  at  legist  doubtful.  Certainly  the 
unpleasant  accessory  symptoms  caused  by  the  drugs  mentioned — viz.,  vomiting, 
ringing  in  the  ears,  vertigo,  and  profuse  i>erspiration  —  make  tlie  piilient  feel 
decidedly  more  imcomfortable  than  he  vvas  befoi-e.  There  is  also  simie  danger 
that  these  raetlieines  may  have  an  unfavorable  influence  upon  the  eaitliac  activity. 
Decidedly  better  tlum  quinine  and  salicylic  acid  is  antii)yrine-  Tliis  substance 
was  syntheticully  pnxluced  by  L.  Knorr  frtytn  phenylhydnizin  and  acetacetic 
etlier,  and  wiis  first  I'ecommended  by  Filehne.  In  the  dose  of  fifteen  to  thirty 
gi'ains  (grammes  1  to  2j  it  is  a  very  efficit-nt  anlipyiTtic.  It  may  be  given  in  wafei-s 
or  dissolved  in  water,  and  it  is  easy  to  taiie.  Exceptionally  there  are  disagreeable 
results,  such  as  vomiting,  an  eruption  rescnubling  measles,  or  a  rigor  followed  by 
a  return  of  fever.  In  severe  cases  the  dose  must  be  repeated  after  two  or  three 
hours.  More  than  eighty  or  ninety  grains  ^grammes  5  to  6)  as  a  maximum  should 
not  be  given  in  one  day.  The  general  condition  often  improves  under  the  influ- 
ence of  antypyrinc.  Especially  is  this  true  with  rngjiitl  to  headache,  restlessness, 
and  otiier  nervous  sNTiiptoms.  Another  v^ry  efHcient  antipyretic  is  acetanilide, 
which  was  lately  discovereil  by  Cahn  and  Hepp,  aud  has  already  been  largely 
mlroduced  into  metUcine  under  the  name  of  antifebrin.  One  advantage  is  that  it 
is  far  cheaper  than  antipyrhie.  It  is  given  in  doses  uf  four  to  eight  or  even 
fifteen  gmins  (gramme  025,  0*5,  10)  either  in  wafers  or  in  wine.  It  uRually 
causes  a  decided  lowei-ing  of  the  temperature,  and  seldom  with  any  unplea^sant 
effect,  such  as  a  chill.  One  disadvantage,  however,  is  the  frequent  apiiearauce  of 
a  pec^iliar  bluish  <liscoloration  of  the  skin,  which  is  pi-obably  dependent  wjKjn  a 
change  in  the  coloring  matter  of  tlie  blood,  similar  to  that  seen  in  poisoning  from 
aniline.  It  is  therefoi-e  probable  that  caution  should  be  usetl  in  giving  the  drug. 
Numerous  other  antipyretics,  such  as  kairiu  aud  tliallin,  have  been  proposed,  but 
have  not  become  popular.    It  in  also  improbable  that  a  continuetl  administration  of 
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small  doses  of  thallin  (two  thirds  to  one  grain,  gramme  0*04, 0*06)  every  hour  would 
have  a  favorable  influence  upon  the  course  of  the  disease,  although  this  has  been 
asserted.  The  newest  antipyretic  of  all  is  phenacetine,  which  was  recommended 
by  Kast  and  Hinsberg.     Its  dose  is  about  fifteen  grains  (gramme  1). 

After  all,  it  should  be  borne  in  mind  that  the  only  benefit  from  the  internal 
antipyretics  consists  in  the  lowering  of  the  temperature,  while  baths  not  only 
abate  the  fever,  but  possess  numerous  other  advantages,  as  has  been  already  shown. 
If  we  had  to  choose  whether  to  treat  typhoid  fever  exclusively  with  baths 
or  with  antipyrine,  and  the  like,  we  should  certainly  choose  the  baths.  We  do 
not  by  any  means  desire  to  banish  the  use  of  internal  antipyretics  from  the 
treatment  of  typhoid,  but  only  to  make  their  employment  more  limited  than 
has  often  been  the  case.  We  consider  that  they  are  actually  indicated  only 
where  the  fever  is  high  and  the  employment  of  baths  is  for  some  reason  impos- 
sible or  contra-indicated,  or  where  the  fever  remains  continuously  high,  despite 
bathing.  In  such  cases  it  is  often  advantageous  to  combine  the  bath -treatment 
and  the  internal  antipyretics,  especially  in  the  evening.  If  patients  with  a 
moderately  high  fever  are  made  to  take  large  doses  of  quinine  and  the  like, 
without  any  satisfactory  reason  for  it,  we  regard  such  treatment  as  at  any  rate 
useless  and  often  really  injudicious.  This  is,  unfortunately,  a  common  practice, 
and  frequently  its  only  permanent  result  is  a  disordered  stomach. 

[Water  or  an  acid  drink  should  be  given  frequently  by  the  nurse  without  wait- 
ing for  the  patient  to  ask  for  it,  unless  the  mind  is  unusually  clear.  Phenacetine 
seems  to  have  proved  itself  less  depressing  to  the  heart  than  its  predecessors.  The 
antipyretic  dose  usual  in  this  country  is  five  grains.  A  strong  protest  should  be 
entered  against  the  routine  or  frequent  use  of  any  of  these  internal  antipyretics. 
If  the  temperature  seems,  in  itself,  to  cause  restlessness  and  discomfort,  an  oc- 
casional dose  may  be  given.  When  used  early  in  the  course  of  the  disease,  anti- 
pyretics may  seriously  embarrass  the  diagnosis  in  doubtful  ca.ses.  The  method  of 
Brand  has  been  slowly  working  its  way  in  America  of  late  years,  and  perhaps 
would  have  spread  more  widely  and  rapidly  were  it  not  that  we  have  long 
been  in  the  habit  of  frequently  sponging  our  typhoid  patients  with  alcohol  and 
water.] 

Another  important  symptom  which  needs  special  treatment  is  intestinal 
haemorrhage.  It  has  been  already  mentioned  that  if  this  occurs,  the  baths  should 
cease  at  once.  Further  than  this,  the  chief  remedies  are  ice  and  opium.  Flat 
ice-bags  are  laid  upon  the  abdomen.  They  should  not  be  too  heavy,  and  should, 
if  possible,  be  suspended  from  a  hoop.  Internally,  the  patient  is  given  every  two 
hours  a  powder  of  one-half  grain  or  one  grain  ( gramme  0  03  to  0"05)  of  opium, 
either  pure  or  combined  with  acetate  of  lead  (opii,  gr.  ss.,  grm.  0  03;  plumbi  ace- 
tatis,  gr.  j,  grm.  005 ;  sacchari  albi,  gr.  j,  grm.  005).  The  object  of  the  opium  is  to 
check  peristalsis,  and  thus  promote  the  formation  of  a  clot  in  the  bleeding  vessel. 
Liquor  ferri  chloridi  (five  to  ten  drops  in  water  every  hour)  is  often  employed, 
but  is  of  extremely  doubtful  value.  The  baths  can  not  be  resumed  till  there  has 
been  no  bleeding  for  at  least  three  or  four  days— and  then  only  cautiously. 

If  peritonitis  occurs,  the  treatment  is  much  the  same.  Above  all,  opium 
must  be  used  in  still  larger  doses,  but,  unfortunately,  as  a  rule,  in  vain.  Per- 
haps surgical  treatment  is  destined  eventually  to  be  useful,  viz.,  incision, 
cleansing,  and  drainage  of  the  peritoneum.  Its  results  thus  far  are  not  very 
encourskging. 

If  there  is  considerable  diarrhoea,  we  can  give  mistura  gummosa  [P.  G.,  gum 
arable  and  sugar,  each  15  parts  ;  water,  170  parts],  tannin,  subnitrate  of  bismuth, 
or  small  doses  of  opium.  Constipation  at  the  beginning  of  the  disease  is  over- 
come by  calomel  (vide  supra).    In  later  stages  we  always  try  enemata  first,  to 
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produce  an  operation.  If  this  does  not  succeed,  then  we  must  employ  rhubarb  op 
<aistor'oil.  Great  tympanites  may  be  diuiiuished  by  laying  cold  wet  clotlis  op 
ice-bags  upon  the  belly.  Considerable  auiouutsof  gas  may  often  be  removed  by 
intrtxiticin^  a  lon^  rectal  tube.  As  to  puncturing  the  greatly  inflated  intestines, 
a  method  practiced  by  some  physicians,  we  have  no  personal  cxi>cvience. 

If  there  ar-e  severe  pulmonary  symptoms,  baths  and  pouring  on  cool  water 
are,  as  we  have  said,  tii*.*  l>e«t  remedies.  InternaUy  w©  may  try  iiipior  ammonii 
anisatos  [P.  G.,  olei  anisi,  1  part;  aquie  destillata.%  24  parts;  aqua*  ammonia?,  5 
parts]  and  benzoic  acid  {grains  ij  to  iij,  giumme  0  1  to  0 '2,  in  powder).  If  the 
pulse  be  very  rapid,  we  can  put  an  ice-I)ag  over  the  heart.  If  at  the  same  time 
the  pulse  is  small  and  weak,  we  give  stimulants,  of  which  the  liest  is  coniphop 
(vide  infra).  Digitalis  (one-half  giiiin  of  the  leaves,  gnimme  0^03,  two  or  thri^ 
times  daily}  nmy  also  bo  employed  if  the  pulse  be  rapid;  but  it  should  be  used 
with  great  caution. 

Ft>i'  nervous  symptoms  the  baths  and  douching  are  the  most  effective  reme- 
dies. The  head  is  meanwhile  covered  by  an  ice-bag.  If  there  te  great  excite- 
ment, as  shown  by  excessive  restlessness  or  delirium,  small  doses  of  morpliine  are 
often  very  useful. 

The  conditions  of  c^dlapse  and  cardiac  failure,  which  sometimes  appear  rathep 
suddenly,  demand  prrimpt  and  energetic  twatment.  Stimulants  to  l>e  given  in- 
ternally are  some  stronger  kind  of  wine,  camphor  (two  to  five  grains,  gramme 
0"10  to  0':^0,  in  the  form  of  a  powdori,  muf>ik  (one  half  grain  to  one  grain,  gramme 
0'03  to  0-<l5  at  each  di>se),  or  spu-itus  a^theris  [P.  G.,  aether,  one  jmrt;  alcohol, 
three  parts].  Subcutaneous  injections  act  quicker  and  ai'e  much  more  conven- 
ient. We  may  use  either  ether  or  camphor  ione  part  camjihor  to  four  parts  olive- 
oil,  seven  to  fifteen  minims,  c.  c.  Oa  to  1*0,  every  one  to  two  hours).  To  Btart  up 
respiration,  the  l>e.st  means  is  to  pour  cold  water  on  the  back  of  the  neck.  ArtiJi- 
ciul  i-espiratiim  also  succeetls,  in  many  cases,  in  reviving  the  bi-cathiug  when  it 
is  alxmt  to  stop. 

The  numerous  other  complications  and  sequeliP  which  may  occur^  but  which 
can  not  all  be  mentioned  hei-e,  .should  be  ti'eated  on  general  principles. 

The  pi-ophy lactic  measures  to  avoid  the  spreading  of  the  disease  can  be  only 
brietly  inferred  tt>.  Of  chief  im|Kjrtauee  is  careful  disinfection  of  the  exci'eta, 
which  can  be  accomplished  by  iX)iiring  upon  the  stCHils  a  not  Um  small  amount  of 
flve-per-cent.  carbolic  sohition.  We  should  also  take  cai'e  that  lKHl-i>ans,  bed- 
clothes, linen,  eic,  are  handled  by  other  persons  as  little  as  pos.sible.  If  there 
seems  i-eason  to  suspect  that  the  <lisease  arose  from  bad  water,  of  courae  the  souivc 
of  such  susfjected  water  must  be  cut  off. 

[Recent  experiments  tend  to  show  that  the  above  solutiou  of  carbolic  acid  does 
not  kill  si^orea  except  after  pr^jlonged  contact. 

The  following  are  the  measures  nf  disinft^'tirm  j'ecommeudetl  by  the  American 
Public  Health  Association.  It  will  be  observed  that  tliey  apply  to  all  infectious 
diseases,  and  it  seems  well  to  give  tbeui  here  nearly  in  exteitso,  as  the  directions 
for  disinfection  in  most  text-books  are  far  too  vague. 

Disinfection  of  Excrfta^  etc.— Tlie  infectious  character  of  the  dejections  of 
patients  suffering  from  cholei-a  and  from  typhoid  fever  is  well  established;  and 
this  is  true  of  mild  cases  and  of  the  earlier  stages  of  these  diseases  as  well  as  of 
severe  and  fatal  cases.  It  is  probable  that  epidemic  dysenteiy,  tuberculosis,  and 
perha|>s  diphtheria,  yellow  fever,  scarlet  fever,  and  tyyjhus  fever,  may  also  b© 
transmitted  by  means  of  the  alvine  discharges  of  the  sick.  In  cliolem.  diphtheria, 
yellow  fever,  and  scarlet  fever,  all  vomited  material  should  alsu  be  liMiked  upon 
as  infectious;  and  in  tuberculosis,  dipluheria,  scaidet  fever,  and  infectious  pneu- 
monia, the  sputa  of  the  sick  should  be  disinfected  or  destroyed  by  fli'e.     It  seems 
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advisable  also  to  treat  the  urine  of  patients  sick  with  an  infectious  disease  with 
one  of  the  disinfecting  solutions  below  recommended. 

Chloride  of  lime,  or  bleaching  powder,  is,  perhaps,  entitled  to  the  first  place 
for  disinfecting  excreta,  on  account  of  the  rapidity  of  its  action.  The  following 
standard  solution  is  recommended  : 

Standard  Solution  No.  1. 

Dissolve  chloride  of  lime,  of  the  best  quality,*  in  pure  water,  in  the  proportion 
of  four  ounces  to  the  gallon.  Use  one  quart  of  this  solution  for  the  disinfection 
of  each  discharge  in  cholera,  typhoid  fever,  etc.  Mix  well  and  leave  in  vessel  for 
at  least  one  hour  before  throwing  into  privy- vault  or  water-closet.  The  same 
directions  apply  for  the  disinfection  of  vomited  matters. 

Standard  Solution  No.  2. 

Dissolve  corrosive  sublimate  and  permanganate  of  potash  in  pure  water,  in  the 
proportion  of  two  drachms  of  each  salt  to  the  gallon.  This  is  to  be  used  for  the 
same  purposes  and  in  the  same  manner  as  Standard  Solution  No.  1.  It  is  equally 
effective,  but  must  be  left  a  longer  time  in  contact  with  the  material  to  be  disin- 
fected— at  least  four  hours.  The  only  advantage  this  solution  has  over  No.  1  con- 
sists in  the  fact  that  it  is  odorless.  It  costs  about  two  cents  a  gallon.  It  is  very 
poisonous,  and  will  injure  lead  pipes  if  passed  through  them  in  considerable 
quantities.  Solutions  of  corrosive  sublimate  should  not  be  placed  in  metal  re- 
ceptacles. 

Disinfection  of  the  Person. — The  surface  of  the  body  of  a  sick  person,  or  of 
his  attendants,  when  soiled  with  infectious  discharges,  should  be  at  once  cleansed 
with  a  suitable  disinfecting  agent.  For  this  purpose  solution  of  chlorinated  soda, 
diluted  with  tliree  parts  of  water,  or  Standard  Solution  No.  1,  diluted  with  three 
parts  of  water,  may  be  used.  A  two-pePKient.  solution  of  carbolic  acid  is  also 
suitable  for  this  purpose,  and,  under  proper  supervision,  the  use  of  a  solution  of 
corrosive  sublimate  (1-1,000)  is  to  be  recommended. 

In  diseases  like  small-pox  and  scarlet  fever,  in  which  the  infectious  agent  is 
given  off  from  the  entire  surface  of  the  body,  occasional  ablutions  with  solution 
of  chlorinated  soda,  diluted  with  twenty  parts  of  water,  will  be  more  suitable  than 
the  stronger  solution  above  recommended. 

In  all  infectious  diseases  the  body  of  the  dead  should  be  enveloped  in  a  sheet 
saturated  with  Standard  Solution  No.  1,  or  with  a  five-per-cent.  solution  of  car- 
bolic acid,  or  a  1-500  solution  of  corrosive  sublimate. 

Disinfection  of  Clothing.— Bcnimg  for  half  an  hour  will  destroy  the  vitality 
of  all  known  disease-germs,  and  there  is  no  better  way  of  disinfecting  clothing  or 
bedding  which  can  be  washed  than  to  put  it  through  the  ordinary  operations  of 
the  laundry.  No  delay  should  occur,  however,  between  the  time  of  removing 
soiled  clothing  from  the  person  or  bed  of  the  sick  and  its  immersion  in  boiling 
water,  or  in  one  of  the  following  solutions;  and  no  article  should  be  permitted  to 
leave  the  infected  room  until  so  treated. 

Standard  Solution  No.  3. 

Dissolve  four  ounces  of  corrosive  sublimate  and  one  pound  of  sulphate  of 
copper  in  a  gallon  of  water.  Two  fluid  ounces  of  this  standard  solution  to  the 
gallon  of  water  will  make  a  suitable  solution  for  the  disinfection  of  clothing. 

♦  Good  chloride  of  lime  should  contain  at  least  twenty-flve  per  cent  of  available  chlorine.  The  cost 
of  the  Bolution  ia  less  than  one  cent  ajgallon.    The  sediment  does  no  hann. 
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The  articles  to  be  disinfected  must  be  thoroughly  soaked  with  the  disinfecting 
solution,  and  left  in  it  for  at  least  two  hours,  after  which  they  may  be  wrung  out 
and  sent  to  the  wash. 

Clothing  may  also  be  disinfected  by  immersing  it  for  four  hours  in  a  two-per- 
cent, solution  of  carbolic  acid.  Soiled  mattresses,  pillows,  feather  beds,  and  articles 
of  this  nature  can  not  be  effectually  disinfected  by  sulphur  fumigation,  owing  to 
the  fact  that  the  gas  does  not  penetrate  to  their  interior  in  suflBcient  amount 
For  articles  of  this  kind,  and  in  general  for  articles  of  little  value,  which  have 
been  soiled  by  the  discharges  of  the  sick,  destruction  by  fii-e  will  be  advisable. 

Disinf edition  of  the  Sick-Room. — No  disinfectant  can  take  the  place  of  free 
ventilation  and  cleanliness,  and  it  is  impracticable  to  disinfect  an  occupied  apart- 
ment.    Neutralizing  bad  odors  is  not  disinfection. 

All  surfaces  should  be  thoroughly  washed  with  Standard  Solution  No.  1,  diluted 
with  three  parts  of  water,  or  with  a  1-1,000  solution  of  corrosive  sublimate. 
Standard  Solution  No.  3,  diluted  in  the  proportion  of  four  ounces  to  the  gallon  of 
water,  may  be  used. 

The  walls  and  ceiKug,  if  plastered,  should  be  brushed  over  with  one  of  these 
solutions,  and  subsequently  washed  over  with  a  lime- wash. 

Elspecial  care  must  be  taken  to  wash  away  all  dust  from  window  ledges  and 
other  places  where  it  may  have  settled,  and  thoroughly  to  cleanse  crevices  and 
out-of-the-way  places.  After  this  application  of  the  disinfecting  solution,  and  an 
interval  of  twenty-four  hours  or  longer  for  free  ventilation,  the  floors  and  wood- 
work should  be  well  scrubbed  with  soap  and  hot  water,  and  this  should  be  followed 
by  a  second  more  prolonged  exposure  to  fresh  air,  admitted  through  open  doors 
and  windows. 

As  an  additional  precaution,  fumigation  with  sulphurous-acid  gas  is  to  be 
recommended,  especially  for  rooms  which  have  been  occupied  by  patients  with 
small-pox,  scarlet  fever,  diphtheria,  typhus  fever,  and  yellow  fever.  All  apertures 
into  the  room  should  be  carefully  closed,  and  not  less  than  three  pounds  of  sul- 
phur for  each  thousand  feet  of  air-space  should  be  burned.  To  secure  complete 
combustion,  the  sulphur,  in  powder  or  small  fragments,  and  moistened  \\nth 
alcohol,  should  be  placed  in  a  shallow  iron  pan,  and  this  should  be  placed  on 
bricks  in  a  tub  partly  filled  with  water  to  guard  against  fire.] 


CHAPTER  II. 

TYPHUS  FEVBR. 

{iipotted  Ftver,    Ship  Ftver.) 

Typhus  fever  is  an  acute  infectious  disease,  perfectly  distinct  from  typhoid 
fever,  but  formerly  often  confounded  with  it.  The  similarity  of  the  two  diseases, 
which  led  to  their  similar  names,  consists  only  in  the  grave  general  condition, 
with  fever,  and  in  a  number  of  complications,  which  nia^^  appear  in  both.  There 
is,  however,  an  essential  difference  in  the  whole  course  of  the  diseases,  and  espe- 
cially in  the  circumstance  that  the  intestinal  lesion  which  is  characteristic  of 
typhoid  is  never  seen  in  typhus.  The  chief  distinction  between  the  two  affections, 
which  must  undoubtedly  lie  in  the  difference  in  their  causes,  can  not  yet  be  dem- 
onstrated. We  do  not  yet  know  the  organized  pathogenic  agents  of  typhus 
fever,  although  it  must  be  presupposed  that  they  exist. 

JEtiology.— As  to  the  way  in  which  infection  occurs,  we  have  much  less  infor- 
mation even  than  in  relation  to  typhoid.    We  regard  it  as  an  established  fact  that 
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the  disease  never  arises  spontaneously,  and  that  its  appearance  in  a  place  previ- 
ously free  from  the  disease  is  always  to  be  referred  to  an  importation  of  the  patho- 
^nic  poison.  It  is  likewise  determined,  through  numerous  observations,  that 
typhus  is  one  of  the  contagious  diseases — that  is,  that  the  specific  poison  can  be 
directly  transferred  from  the  patient  to  others  around  him.  How  it  is  transferred 
we  have  no  certain  knowledge.  Perhaps  the  poison  is  contained  in  the  expired 
air;  or,  as  is  still  more  probable,  in  the  scales  of  epidermis;  or,  perhaps,  in  the 
other  excretions  and  secretions  of  the  patient.  We  are  equally  ignorant  through 
what  channel  the  infectious  agent  enters  the  system — whether  it  is  inspired  or 
swallowed.  It  is  certain  that  the  poison  may  be  transferred  in  the  clothes,  etc., 
of  the  patient  (fomites). 

Favorable  hygienic  surroundings  decidedly  diminish  the  contagiousness  of 
t3rphus  fever.  For  example,  in  the  well-ventilated  pavilions  of  the  Leipsic  hos- 
pital there  have  rarely  been  cases  of  transfer  of  the  disease  to  physicians,  nurses, 
or  other  patients.  On  the  other  hand,  if  the  hygienic  influences  be  unfavorable, 
typhus  fever  may  appear  in  very  widespread  epidemics.  Those  terrible  epidemics 
which  have  been  described  under  the  names  of  ''famine  fever,"  '*camp  fever" 
(Hungertyphus,  Kriegstyphus),  etc.,  were  for  the  most  part  typhus  fever.  In  the 
smaller  epidemics  it  is  often  possible  to  trace  the  disease  to  some  wretched,  over- 
fiUed  tenement-house. 

'  At  present  typhus  fever  appears  constantly  in  Great  Britain.  Ireland  has  been 
notorious  for  many  years  as  a  breeding-place  of  the  disease.  It  is  also  frequent  in 
the  eastern  part  of  (Germany  (Posen,  East  Prussia  and  West  Prussia,  Silesia),  in 
Poland,  Galicia,  Russia,  and  in  parts  of  southern  Europe.  The  isolated  cases 
which  occur  every  year  here  and  there  in  central  Germany,  though  more  or  less 
numerous,  are,  almost  without  exception,  to  be  referred  to  an  importation  of  the 


Typhus  fever  attacks  by  preference  young  adults  of  twenty  to  forty  years;  but 
it  occurs  in  children,  and  is  comparatively  frequent  in  elderly  persons.  There  is 
no  marked  dependence  of  the  epidemics  upon  any  particular  season  of  the  year. 
As  in  the  case  of  typhoid  fever,  a  person  who  has  once  had  the  disease  seems  to 
enjoy  immunity  from  any  fresh  attack. 

[The  practical  acquaintance  of  American  physicians  with  typhus  fever  is,  fortu- 
nately, limited.  Many  of  the  outbreaks  which  have  occurred  were  traceable  to  im- 
migrants, especially  from  Ireland. 

During  our  civil  war  the  disease  broke  out  neither  among  the  armies  in  the 
field  nor  among  the  prisoners  of  war.  A  number  of  cases  were  repoi*ted  at  the 
time,  but  great  doubt  has  since  been  thrown  upon  the  correctness  of  the  diag- 
nosis.] 

Conne  and  Symptoms  of  the  Disease*— If  we  try  to  sketch  the  characteristic 
behavior  of  typhus  fever,  especially  as  contrasted  with  tj'plioid,  we  may  say  that 
the  disease  begins  much  more  abruptly  and  rapidly,  and  that  the  fever  quickly 
becomes  very  high  and  the  general  disturbance  very  severe,  but  the  illness  lasts 
a  shorter  time,  seldom  more  than  two  weeks,  and  generally  passes  by  crisis  into 
recovery. 

The  length  of  incubation  seems  to  vary.  Murchison  thinks  it  is  usually 
more  than  nine  days.  Sometimes,  though  not  invariably,  slight  prodromata 
IH*eoede  by  some  days  the  actual  outbreak  of  the  disease.  These  are  languor, 
anofexia,  headache,  and  pain  in  the  limbe.  Then  the  regular  illness  begins,  as  a 
role,  lather  sqddenly,  and  often  with  a  pmrnoimeed  rigor.  With  this  the  tem- 
perature rises  quickly,  and  maf  'i^  evening  reach  104''  or  105** 
(40*-40"5*  C).  Vomiting  i«  -^led.  A  grave  general 
oonditioii,  with  fever,  is  dsr  at  feels  exhausted. 
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Ther^  is  often  violent  pain  in  the  loins  and  extremities.  Nervous  symptoms 
soon  api>eai*:  pei'sistent  und  int4?iise  headache^  vertigo,  spots  before  the  eyes, 
ringing  in  the  CHI's,  and  in  many  cases  quickly  increasmg  stupor  and  delirium. 
In  severe  cases  the  fever  often  reaches  106°  (41°  C),  and  may  be  even  higher,  and 
it  is  almost  constant,  with  but  slight  morning  remissions.  The  skin  is  hot  and 
dry,  the  tongue  dry  and  thickly  coated,  the  respiration  moderate,  the  pulse  \Qry 
rapid.  We  very  fi-equently  find  in  the  chest  the  signs  of  an  extensive  bronchitis. 
Nasal  catai-nxh  and  conjunctivitis  also  occur.  Serious  intestinal  symptoms  are 
generally  absent,  although  there  may  be  slight  tympanites  or  diarrhoea.  The 
spleen  is  almost  always  greatly  enlarged.  Only  in  a  few  epidemics  is  the  splenic 
tumor  said  to  have  been  wanting  (i).  The  urine  is  concentrated  and  scanty,  and 
Bometimes  has  a  trace  of  albumen. 

On  the  third  to  the  seventh  day  of  the  disease  the  characteristic  eruption  ap- 
pears. To  this  the  diseixse  owes  its  name  of  "  spotted  fever,"  The  eruption  con- 
sists of  rose-siJots,  generally  very  numerous  and  widespread,  upon  the  trunk  and 
extremities,  often  alsi>  on  the  face.  Sometimes  the  spots  are  larger,  and  may  then 
bear  great  reseniblauce  to  a  fresh  eruption  of  measles.  The  skin  between  the  sep- 
arate rose-spots  is  not  infrequeully  diffusely  reddened.  After  two  or  three  days 
the  roseolae  become  ha?morrhagic,  and  change  into  lighter  or  darker  petechiae. 
It  is  o+;mmonly  o!iIy  in  the  lighter  cases  that  the  rose-spots  fade  away  without 
first  becoming  petci'liial.  In  rare  though  well-substantiated  cases  the  eruption  has 
been  scanty,  or  even  wholly  wanting.     Herpes  does  occur,  but  only  seldom. 

The  fever  Ix^giiis  to  abate  in  light  ciises  as  early  as  the  second  week,  coin- 
cidently  with  an  improvemenl  in  the  general  symptoms.  Often  this  change  is 
indicated  about  the  seventh  day  by  a  considerable  remission  in  the  tem|>erature. 
On  the  other  hand,  m  severe  cases,  all  the  symptoms  grow  wor-se.  Tlie  weakness 
'  icreases.  The  nervous  derangement  reaches  the  extreme  of  a  severe  "'  typhoid 
ite,*'  expressed  either  by  marked  Rtu{M>r,  which  s<jmetimes  pas.ses  into  complete 
''coma,  or  by  violent  delirium.  Lobular  pneumonia  attacks  the  lungs,  and  the 
fever  continues  with  unabated  violence.  These  symptoms  may  end  with  death, 
but  in  favorable  cases  they  decline  rapirlly.  Sometimes  this  decline  is  pi-eceded 
by  a  great  rise  in  tempemture  (pertitrbatio  cntt'ca)  on  the  fourteenth  to  seven- 
teenth day,  rarely  a  few  days  earlier  or  later.  In  such  cases  the  temperature  is 
apt  to  fall  by  crisis,  sinking  in  a  day  or  two,  with  but  slight  interruption,  down  to 
the  normal  level.  Even  in  those  cases  in  which  the  descent  is  by  gradations  it  is 
always  decidedly  moi-e  abrupt  than  in  typhoid.  The  eruption  quickly  fades,  the 
patients  gmdually  inji>rovc,  and,  as  a  rule,  become  completely  and  permanently 
convalescent.  It  is  true  that  some  observers  have  seen  relapses,  but  tliey  qj^,  at 
least  in  our  present  epidemics,  extremely  rare. 

CompUcations  and  Varieties  in  the  Course  of  the  Disease.— From  what  we  have 
said  of  its  coui*se,  it  is  evident  that  the  symptoms  are  essentially  those  of  an  intense 
general  infection  of  the  system.  The  sole  demonstrable  kx-al  lesion  which  is 
almost  invariably  present  is  the  characteristic  eruption,  and  this  has  evidently  no 
causal  relation  to  tlie  severe  symptoms  of  the  disease.  It  is  likewise  extremely 
probable  that  most  of  the  coniplications,  which  not  infrequently  arise  in  severe 
cases,  are  secondary,  and  occur  in  the  way  already  described  with  considerable 
detail  in  the  prece<ling  chapter.  They  are  just  such  complications  as  are  possible 
m  every  severe  genei*al  disease,  and  embrace  otitis,  parotitis,  extensive  lobular 
pneumonia,  more  rarely  gangrene  of  the  lungs,  and  pleurisy ;  also  f urunculosis, 
pundent  cellulitis,  l>ed-sores,  dysentery,  icteriLs,  etc.  Whether  some  of  the  local 
lesions  %vhich  are  ob,served  may  not  be  direct  results  of  the  pathogenic  prtison, 
we  can  not  at  present  decide.  Among  these  would  come,  first  of  all,  the  rare 
cases  of  lobar  pneumonia  and    nephritic.      Sequelie  are,  on   the  whole,  rare, 


RELiVPSINa  FEVER 


31 


tbougli  sometimes  there  is  a  tettioiis  ansemic  condition,  or  neuralgia,  paraly- 
sis, etc. 

The  separate  epidemics  of  typhus  present  considerable  varietjr,  not  only  as 
^regards  the  occurrence  of  individual  complications,  but  more  especially  in  the 

leral  course  and  character  of  the  case^.  For  instance,  some  epidemics  are  dis- 
tinguished by  the  greutor  freqnen<?y  of  light  attacks  (typhus  ejrcnttheinaUctm 
levi^imus,  unsuitably  termed  by  some  *'  febricula  ").  Hei'c  the  entire  attack  runs 
its  course  in  five  to  eight  days.  Tlie  fever  is  generally  comparatively  moderate; 
there  are  no  severe  general  symptoms,  and  complicati«ms  are  exceptional. 

Diagnosis.— It  may  be  very  difficult  for  a  time  to  distinguish  typhus  fnim 
typhoid.  The  fallowing  factoi's  are  of  chief  importaJice:  1.  The  onset  is  much 
more  abrupt  in  typhus  than  in  tyjjhoid,  and  is  often  accompanied  by  a  pronounced 
rigor.  2.  In  typhus,  the  nervous  disturbances  usually  appear  earlier  and  tuv  more 
severe  than  in  t^^phoid.  3.  The  rash  is  seldom  so  extensive  in  typhoid  as  in  ty- 
phiLs,  and  in  tj^phoid  it  hartlly  ever  becomes  petechial.  4.  In  typhus  the  pains  in 
the  loins  and  limbs  are  generally  much  more  pronounced.  5,  If  we  still  find  it 
liard  to  decide,  the  manner  of  recovery  will  almost  always  settle  the  question. 
,^ecovery  in  severe  ca.ses  of  typhoid  is,  on  the  average,  much  more  tardy  imd 
lual,  by  lysis.  In  typhus  it  occurs  generally  by  the  seventeenth  day,  and  by 
crisis. 

Tlie  prognoiiis  is  chiefly  determined  by  tlie  severity  of  the  fever  and  of  the 
nervous  symptoms.  Extensive  lobular  pneumonia  is  the  most  frequent  dangerous 
^complication.  The  moiiality  varies  grexitly  in  the  separate  epidemics.  It  is  some- 
imes  only  six  or  seven  per  cent.,  but  may  rhv  to  twenty  |>er  cent. 

Treatment  is  based  on  the  same  principles  as  in  typhoid  fever.  There  is  no 
Bpe*!ifio  remedy.  Besides  good  nursing,  a  judicious  employment  of  baths  is  cer- 
rtainly  our  chief  reliance  for  lessoning  the  severity  of  many  of  the  symptoms,  such 
as  febrile,  nervous,  and  pulnjonary  disturbances,  as  well  as  for  averting  many 
dangerous  complications.  For  all  details  of  treatment  we  may  refer  to  the  pre- 
ceding chapter. 


CHAPTER  ni. 
RBIiAPSINa  FEVSR. 

-ffitiology.— This  disease  was  first  named  by  English  pathologists  relapsing 
fever,  and  by  Griesinger /eftri8  recurrtma.  It  has  a  peculiar  course,  made  up  of 
iparate  attacks,  and  is  further  of  great  interest  because  it  is  one  of  the  first  infec- 
iious  diseases  in  which  the  specific  pathogenic  organisms  became  known,  and, 
being  easily  demonstrable  in  each  separate  case,  were  utilized  for  the  8pce<ly  and 
certain  diagnosis  of  the  disease.  01>ermeier  discovered  in  Berlin,  in  the  year  187H, 
that  in  relapsing  fever  the  hloi^,  at  certain  tinier,  invariably  contains  peculiar, 
thread-like  micni-organisms.  This  discovery  has  since  been  universally  con- 
firmed ;  and  it  may  be  Fuaintained  that  if  once  the  presence  of  these  "spirilli "  be 
demtmst rated  in  the  blood,  we  are  justified  in  making  an  absolute  diagnosis  of 
reUipsing  fever. 

In  Gonnany  the  disease  did  not  become  epidemic  till  the  year  1868.     In  187 
and  1873  tliere  were  considerable  epidemics  in  Breslau  and  Berlin*     It*  Inst  estei 
sivc  appearance  was  in  1879  and  1880,  when  it  spread  over  most  of  northern  and 
central  Germany,  and  was  accurately  studied  by  numerous  obaerversu    Peopb 
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the  poorer  classes  were  almost  exclusively  atta^Sced,  and  especially  the  "tramps.'* 
Tlie  uncleanly  dens  whei'c  these  people  lodge  were  found  everv  when.!  iu  be  the 
chief  centei*s  of  infection. 

The  precise  manner  of  infection  is  as  yet  ahnost  wholly  unknown.  All  ob- 
servers agree  that  the  disexise  is  directly  contftgious ;  but  it  can  not  be  very  con- 
tagious if  the  hygienic  influences  be  good.  At  least  the  results  of  our  late  cpi- 
deraics  would  imply  this.  In  the  Leipsic  hospital,  where  over  two  hundred  and 
fifty  ca.S€s  were  treated,  and  isolation  could  not  bc^  at  all  i^ierfectly  curried  out,  not 
one  case  of  infection  occurred.  It  is  certain  that  the  disease  can  be  transmitted 
by  direct  inoculation  with  the  blood  of  patients.  This  has  Ix^n  establishes!  by  a 
Russian  physician  by  the  exiHM'itnental  inoculation  of  healthy  persons.  Doctors 
have  been  ivpeatedly  nuicidaled  at  tlic  autopsy  of  those  who  have  died  of  relaps- 
ing- fever.  The  disease  may  likewise  be  transfernKl  by  inoculation  to  monkeys, 
while  other  mammals  seem  to  enjoy  an  immunity  from  it. 

[Tlie  fu'st  cases  of  relapsing;  fever  ohscrved  in  this  country  were  in  Irish  immi- 
grants  coming'  over  in  the  same  vessel  in  the  year  1844.  At  several  peritKls  since 
then  more  or  le^s  limited  outbreaks  traceable  to  immigration  have  tx-curred,  but 
the  disease  has  never  acquii'ed  4iny  foothold  with  us,  and  compaivitivcly  few  physi- 
cians have  ever  seen  it.  So  far  as  I  can  learn,  only  ime  case  has  ever  been  seen  in 
Boston,  and  that  was  in  the  person  of  a  physician  fi*oni  another  city,  wbo  broujHrht 
the  disease  with  him  and  passed  througrh  it  in  the  Massiichusetts  General  Hospital] 

Clinical  History. — The  stag^e  of  incubati^m  lasts  about  five  to  eig-ht  flays.  It  is 
only  exceptionally  that  some  slip^ht  pnidionial  sjnnptonis  present  themselves  just 
before  the  outbreak  of  the  disease  proper.  As  a  rule,  it  begins  suddenly,  with  a 
jnore  or  less  pronounced  chill  and  inteu.se  constitutional  symptoms.     There  tu"c 

dent  headache,  ;?reat  languor,  anorexia,  and  es|>ecially  marked  pains  in  the  loins 
^«nd  extremities.  The  temperature  rises  rapidly,  reaching  generally  IOC  (41*'  C.) 
or  hi^'-her  as  e^irly  as  the  first  or  second  day,  Tlie  skin  is  hot  and  dry,  and  usually 
quickly  assumes  a  very  chtiracteristic  dirty-yellowish  color.  In  Lei{)«ic,  we  often 
saw  herpes  ]al)ialis,  which  s€'ems,  liowcver,  to  have  been  rarer  in  epidemics  else- 
where. The  ti>ngue  becomes  dry  and  thickly  coated.  Sometimes  there  is  vomit- 
ing. ^Jlielxtwels  ai'e  constipated,  or  there  is  a  sli^^ht  diarHnea.  The  spleen  be- 
comes rapidly  enlarge<l,  being,  as  a  nde,  even  lar^-er  than  in  typhoid  or  typbus. 
The  liver  is  slightly  enlarged.  The  chest  presents  the  signs  of  a  bronchitis,  gener- 
ally moderate,  but  in  exceptional  instances  severe.  The  pulse  is  much  quickened. 
It  is  seldom  that  thei'o  are  severe  cerebral  symptoms  beyond  a  certain  a^xathy  and 
stupor.  We  have  seen  delirinm  tremens  .sometimt^s,  in  drunkards.  A  very  chai^ 
acteristic  symptom,  already  mentioned,  is  the  marked  hyi>er<csthesia  of  the  mus- 
cles, i«iK«cially  in  thv  calves. 

After  these  sympt*>ms,  accompanied  by  persistent  and  generally  very  high 
fever,  have  lasted  five  days  to  a  week,  there  is  a  critical  decline  of  temi>eratiire, 
with  pj-ofuse  sweating.  The  patient  now  improves  so  rapidly  and  decidedly  that 
he  thinks  liimself  completely  cured,  and  generally  gives  little  credence  to  the 
physician's  prophery  of  a  relapse.  In  rare  but  well  attested  causes  there  has  been 
really  hut  one  attack.  The  rule  is  that,  after  alj<iut  a  week,  a  second  attack  occui-s, 
often  a  third  after  that,  and,  infrequently,  even  a  fourth  and  tifth.  In  each  of 
these,  the  above-mentioned  .symptrfims  are  repeated  more  or  less  completely  and 
violently.  As  the  only  certain  and  constant  sign  of  the  recurring  attacks  (the 
.so-called  relapses)  is  a  fresh  rise  of  teniperalui'c,  it  will  be  well  to  consider  their 
peculiarities  at  the  same  time  that  we  describe  t!ie  course  of  the  fever.  During 
the  intervals  of  normal  tem|»erature  the  other  objective  symptoms  of  disease  are 
usually  absent,  except  an  evident  splenic  tumor,  and,  not  infrequently,  the  pecul- 
iar pale-yellow  hua 
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COTTRSE  OF  THE  Fever  <8©e  Fig,  3).— The  Ijc^inninif  of  the  fever  in  tlie  first 
aitaL'k  is,  as  we  have  suid.  aInioBt  always  sudden,  bo  that  it  may  eveu  in  a  few 
hutirs  reiich  a  considerdble  height.  The  fever  la^ts,  as  a  rule,  Hve  to  seven  da^'S, 
it  not  infreqiionlly  as  shoii,  a  time  aa  three  or  four  days,  or  a«  loiig^  an  ten  or 
reive  daj^s,  Durinjf  this  time  it  may  keep  a  tjolembly  uiiifnrm  height,  but 
oftener  there  are  ccnisiderable  remissions,  which  may  even  eoirie  to  deserve  the 
name  of  pseudo-i^rises.  In  sufh  ca^OB  the  temperature  sinks  iu  the  mt»rning  ta 
normal  or  even  lower,  so  that  we  mijjht  believe  the  fever  endtni;  hut  m  the  even- 
ing the  tempemture  rises  ajrain  Ui  its  former  level.  The^ie  pneudo-cri^es  are  mof.'t 
fretjuent  hiwartl  the  end  of  the  ntlAck,  but  do  occur  svmetiuies  in  the  very  first 
days.  The  absolute  hei^^ht  of  the  fever  is,  as  a  rule^  very  considerable.  Tenjpera- 
tures  between  1055"  and  10<Jr>  (41'  and  41*5'  C.)  are  very  often  obsi/rved,  and  in 
themselves  are  not  especially  ominous  in  relapsing  fever.  The  hig^hest  tempera- 
tuie  we  have  observed  was  107*9^"  (42*2°  C).  Sometimes  the  temperature  Is  more 
moderate  (l>etween  102^  and  104%  39'  and  40°  C).  The  fever  almost  always  ends 
at  the  close  of  the  attack  by  crisis,  only  rarely  by  a  rapid,  gradual  dccliue.  The 
crisis  is  often  preceded  by  an  especially  great  rise  the  evening  l>efore  ( perfurbaiio 
Hica);  so  tlmt  the  subseijuent  fall  of  tempemlui*e  is  very  considertible.  It  gen- 
dly  occurs  at  night,  aud  is  acc(>m]>auied  Viy  profuse  persrpiration.  The  fall  may 
amount  to  9°  or  lU""  (5'  to  0°  C),  The  tenifjerature  sinks  ahno.st  always  below 
normal,  often  as  low  as  95'  (35^  C.)  or  thei-eubouta.  Once  we  saw  it  fall  to  92 "1^ 
(3;j'4^C.). 

To  the  first  attack  succeeds  an  inter\'al  during  which  there  is  no  fever  (apy- 
rexia),  which  lasts  on  the  average  about  a  week,  Sfjmetimes  a  less  time,  and  often 
a  greater.    The  longest  interval  we  have  ever  observed  lasted  seventeen  days. 
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Fio.  3,— Example  of  the  t«inper4>turti  eurre  In  rt'lapsiog  fever. 


During  this  int-erval  the  temperature,  which,  as  a  rule,  is  at  first  subiiormal,  riscMS 
to  normal,  and  then  generally  i*emains  there.  Exceptionally  there  are  slight 
evening  exacerbations  to  above  1005°  (38"  C).  These  may  have  no  demonstrable 
cause,  or  may  result  from  scmic  complic4ition,  such  as  otitis,  or  a  furuncle.  Then 
comes  another  change,  and  generally  a  sudden  one,  ushered  in  with  a  chill,  and  a 
new  rise  of  temijeralure,  the  Iwginning  of  the  second  attack  or  first  relafjee. 
Durijig  this  utt^ick  the  fever  has  the  same  gt^neral  peculiarities  as  in  the  first  at- 
tack, Cfenemlly  the  flret  relapse  is  briefer  by  a  ilay  or  two  than  tlie  first  attack; 
but  the  reverse  is  sometimes  true.     We  will  mid  that  we  have  observed  not  inXre- 
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queiiUy  a  rather  high  evening  tomperatiii'e  (say  101 '5^,  I-Sa**  Cj  for  one  or  two 
days  before  the  second  attack  began,  as  also  before  the  third. 

Relapsing  fever  seems  in  many  epidemics  to  have  been  made  up  of  two  attacks, 
that  not  more  than  one  tenth  of  the  cases  had  a  tliird  attack.  On  the  other 
hand,  the  majority  of  the  ca.ses  in  the  last  epidemic  ha<l  two  relapses.  And  in 
these  cases  the  rule  was  for  the  interval  between  the  sec^jud  and  thirtl  attacks  to 
be  one  or  two  days  longer  than  the  first  apyrexia;  but  earlier  epidemics  seem  to 
have  liad  the  second  apyrexia,  if  there  was  one  at  all,  briefer  tlian  the  fli-Rt.  The 
third  attack  is  s(.'t  down  in  all  leixirted  cases  as  decidedly  shorter  than  either  of  its 
pi'edecessors.  ll  lasts  generally  two  or  three  days.  Exceptionally  we  have  seen 
it  jK^i-sist  for  four  or  even  six  days. 

A  fourth  and  even  a  fifth  altack  may  tx*cnr,  but  only  exceptionally.  If  they 
do  happen,  they  ai-e  usually  imperfectly  developed,  and  often  arc  limited  to  a  fever 
of  one  day's  duration.  The  more  accurately  and  pei*sistenlly  we  take  the  tem- 
perature during  convalescence,  the  oftenei*  do  we  find  slii^'-ht  rises  of  temperature 
occurring-  at  intervals  lakt  in  the  history  of  the  case.  These  are  pwbably  to  bo 
interpreted  as  dual,  rodhnentary  attacks. 

The  Spirilli, — The  number  of  cases  of  relapsing  fever  in  which  no  spirilli  can 
bp  demonstrated  in  tbe  blotHl.  if  the  examination  !>»-•  accurate,  has  become  s<.)  small 
tbat  it  can  be  disre^aixled  when  we  compare  it  with  the  much  greater  numlH?r  of 
cases  w^here  such  demonstration  is  made  with  ease  and  certainty.  The  best  way  is 
to  get  a  drop  of  Mood  by  pricking  the  skin,  and  examine  it  as  it  is,  without  mixing 
anjrthing'  with  it.  There  is  no  need  of  an  immersion  lens.  With  a  good  Hartnack 
No.  8  [about  3ri0  to  44(!  dianictei-s,  according  to  eyepiece]  the  spirilli  are  seen  with 
perfect  distinctne.s.H.  We  have  often  seen  them  plainly  with  a  No.  7  [25t)  to  340 
diameters].  It  requiini's  a  little  practice  to  make  them  out;  but  this  is  easily  ob- 
tained. Often  the  attention  is  fli*st  caught  by  little  joggtings  and  motions  of  the 
ret!  blood-coriHUscles,  and  then  we  see  the  delicate,  narrow^  threads.  Their  length 
equals  about  tJu'ee  to  six  times  the  diameter  of  the  i-ed  globules  (Fig.  4).  They 
exhibit  an  active  and  almost  continuous  motion,  like  snakes.  Often  the  whole 
thread  bend.s  ujKm  itself,  and  then  stif'tches  out  again.  They  are  partly  separate 
and  partly  tied  up  in  knots  compaMnl  of  four  to  tw^enly  individuals.  The  whole 
number  visible  in  one  field  vai'ies  greatly  in  individual  cases,  and  ba.s  no  direct 

relation  to  the  severity  of  the  case.  Often 
it  requires  long  searching  to  find  a  few, 
while  in  other  cases  there  may  be  twenty 
or  more  in  the  field  at  once.  A  vei'y  inter- 
esting fiU't  is  that  their  appearance  in  the 
blood  depends  niion  tbe  attacks  of  fever. 
On  tbe  fii*st  day  of  the  attiick  we  ran^y  find 
spirilli,  and  tlien  only  one  or  two.  Upon 
.succeeding  days*  their  numlier  increases. 
Shortly  befoTO  the  etid  of  the  attack— tliat 
is,  before  the  crisis— ihey  generally  disap- 
pear entirely;  but  even  after  the  crisis  they 
have  beeTi  found.  exiTptionally  and  in  very 
small  m:nnl)ei*s.  They  have  very  often  been 
found  by  the  author  ils  well  as  other  oh- 
serveiTi  during  the  |j«einlo-crisis  described 
above,  so  that,  after  the  temperature  has  be- 
come normal,  the  presence  of  spirilli  makes  it  very  probable  that  another  rise  of 
temperature  is  imi>ending.  The  siiirilli  have  thus  far  l>een  found  in  the  blood  only, 
in  the  catamenia,  in  bloody  urine,  or  in  bloixl  coughed  up  from  the  lungs,  and 
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never  in  the  organs  or  iwicretionH  (urine,  milk,  sweat,  contenU  of  herpetic  vesicles). 
Thert^  can  hardly  be  any  doubt  that  the  spiriUi  which  ap}:>eiir  in  the  separate  at- 
tacks ai*e  to  he  it'garded  as  separate  generations.  As  to  their  niauuer  and  i)laoc  of 
development  we  have  afi  yet  no  knowledge.  In  Uic  final,  rudiineutary  attacks,  we 
liud  few  if  any.  If  the  patient  dies  during  an  atuick,  they  ai*e  to  be  found  in  the 
blood  after  death.  Artificiid  cultivations  have  not  been  very  sucji^esgfnl ;  nor  have 
pure  cultures  of  tliem,  to  our  knowledge,  ever  succeeded.  Albreoht  slates  that 
they  will  subsequent! 3*  develop  in  blood  taken  from  a  patient  during  the  interval 
when  he  has  no  fever. 

The  blood  i»  otherwise  nnxlified  during  i-elapsing  fever.  We  very  often  find  a 
slight  increase  in  the  white  corpuscles.  Thei-e  is  ofteu  a  noticeable  abundance  of 
very  snuill  boilies,  so-calietl  granular  elements  (KoruchenbildungenK  The  Hignili- 
cance  of  these  <the  remains  of  white  corpuscles  0  i-**  still  doubtful.  There  are, 
tinally,  peti-uliar  cells,  rather  large,  with  fat-granules.  They  were  demonstrated 
by  Pouflck  in  the  venous  blood,  mid  are  said  to  come  from  the  spleen.  We  also 
find  fatty-degenerated  enilotheliuni  in  the  bbj^xl. 

Complicationi  are  on  the  whole  i*are,  tmd  mostly  secondary.  Ini[K)rtant  among 
the.se  are  tn^ublesome  ophthalmic  disturliances,  especially  irilin  and  iridix-horoid- 
itis.  8  3nietin»es  parotitisv  lar^nigitis,  and  pneumonia  occur.  Epistaxis  is  a  not 
inlivquent  complication.  It  is  usually  pi-ofuse  and  j)ersis{ent,  Jiiid  may  even  be 
dangerous,  hM:>metinies  there  has  been  rather  severe  dyjsenteric  tiTHible.  In  one 
case  which  ended  fatally  we  observed  a  very  peculiar  intestinal  lesion,  CM^nsisting 
of  ha?morrhfigic-uecrotic  foci  in  tlie  colon  and  lower  ileum.  In  severe  cases  acute 
hiemorrhagic  nephritis  occum  with  comparative  frequency.  At  the  autopsy  an 
inifMilant  and  characteristic  phenomenun  is  the  weilire-Hha]-M?d  white  spots  which 
occur  in  the  spleen,  like  infarctions.  They  have  a  clinical  inlei'est,  as  they  may 
become  the  starting-point  of  pyjemic  conditions  or  of  peritonitis.  Splenic  a)> 
scesses  have  been  observed  in  a  few  cases. 

Variatioiu  in  the  course  of  the  disease  occur  in  this,  as  in  all  other  acute  infec- 
tious dii^eases.  Fii'st  thei-e  are  mild,  abortive  cases,  in  which  the  attacks  aiT  few 
atid  brief.  Then  cases  have  been  described  resembling  internnltent  fever.  Of 
chief  importance  is  that  severe  variety  of  rela]wing  fever  first  obsi^rve^l  in  Egypt 
by  Griesinger.  and  described  as  *'  bilious  typhoid."  Theiv  is  no  longer  any  doubt 
about  the  prf>per  classification  of  this  di.s<>tuse.  for  spiHlli  have  been  proved  to 
appear  in  it^  and  it  has  even  been  shown  that  its  iuLH'ulutiun  ujtoii  another  jx^r* 
son(!)  produces  a  common  case  of  relajising  fever.  Bilious  typhoid  fever  occa- 
sions successive  attacks,  like  those  of  relapsing  fever.  The  type  is  much  more 
severe.  As  a  rule,  thcix>  appear  marked  icterus,  grave  nervous  symptoms,  luemor- 
hagss  into  the  skin  and  mucous  membranes,  aiul  tlie  termination  is  fn  quently 
fatal.  The  autopsy  shows  a  greatly  enlarged  spleen,  ofU^n  containing  infart-tions 
and  absi-csscs,  and  in  some  cases  hepatic  absoessea,  »eptic  nephritis,  and  sinular 
lesions. 

The  prognosis  of  ordinary  ^lapsing  fever  is  on  the  whole  very  favomlile.  In 
the  last  epidemics  llio  usual  mortality  w;is  only  tw^o  to  four  jier  cent.  The  fjdal 
ca-ses  could  si>me  of  them  lie  laid  to  wretched  nursing  In  the  remaining  pt>rtion 
d<?nth  result^-il  fi^im  coniplirations.  such  tus  pneumonia  and  neidiritis. 

The  treatment  must  as  yet  l»e  puivly  symptonmtic.  Antipyi-etic  treatment  is 
^nemlly  ne»*dless.  since  the  fever  is  ndutivt^ly  brief  and  often  quite  intermittent. 
Inretiver,  most  patients  can  not  well  endure  cold  baths.  l>e<!ause  the  inusi-les  are 
BO  painful.  As  a  rule,  gootl  nursing  and  ])roiH'r  Umh\  an;ply  suffice.  If  the  tuua- 
Cular  pfdns  are  very  violent,  we  may  ovdvr  chUufjform  liniment  as  an  embroca- 
tion.    Complications  are  to  he  treated  on  general  principles. 

We  are  not  acquainted  with  any  i-emedy  that  can  influence  the  disease  itself 
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or  avert  the  relapses.  Largo  doses  of  quinine,  salicylic  acid,  etc.,  have  heen  fre- 
quently employed  for  this  purpose,  but  never  with  success.  Lately  there  has 
been  ascribed  to  calomel  a  favorable  influence  upon  the  general  course  of  the  dis- 
ease, and  its  use  is  said  to  diminish  the  number  of  attacks.  We  must  await  fur- 
ther evidence  in  support  of  this  statement. 


CHAPTER  IV. 

SOARLBT  FEVER. 

(Scarlatina.) 

We  now  begin  the  consideration  of  those  acute  infectious  diseases  which  are 
usually  embraced  under  the  name  of  the  "  acute  exanthemata."  In  this  group  are 
reckoned,  besides  scarlet  fever,  measles,  rotheln,  small-pox,  varicella,  and  some- 
times also  facial  erysipelas.  The  point  which  these  diseases  have  in  common  is 
that  in  all  of  them  is  developed  a  characteristic  eruption,  of  slight  clinical  signifi- 
cance in  itself,  in  most  cases,  but  of  thoroughly  characteristic  appearance  in  each 
disease,  and  hence  of  essential  importance  in  diagnosis.  A  number  of  the  acute  ex- 
anthemata have  this  further  point  of  mutual  resemblance  that  they  appear  chiefly 
in  children.    These  diseases  are  scarlet  fever,  measles,  rotheln,  and  varicella. 

iEtiology. — Infection  with  the  specific  scarlatinal  poison  occurs  almost  always 
by  contagion,  which  takes  place  very  readily.  A  single  approach  to  a  patient  ill 
with  scarlet  fever  may  suffice  to  communicate  the  disease.  There  is  no  doubt  that 
the  disease  may  be  transferred  by  objects  which  the  patient  has  touched,  such  as 
linen,  clothing,  furniture,  or  toys.  Persons  who  have  been  with  the  sick  may  be 
the  means  of  transmitting  the  disease,  although  themselves  unaffected.  In  Eng- 
land it  has  been  thought  that  the  contagium  may  be  carried  by  milk. 

Numerous  observations  show  that  the  scarlatinal  poison  is  with  great  difficulty 
destroyed,  and  may  keep  its  contagious  powers  for  months  ("tenacity  '')•  We  can 
thus  see  how  difficult,  how  impossible,  it  may  be  in  an  individual  case  to  point  out 
the  source  of  contagion.  Scarlet-fever  patients  can  communicate  the  disease  cer- 
tainly as  late  as  the  end  of  the  desquamative  period. 

Details  as  to  the  manner  of  contagion,  or  as  to  the  specific  poison  itself,  are  as 
yet  unknown.  There  have  been  repeated  statements  about  the  presence  of  bacteria 
in  the  blood  and  in  the  tissues  of  scarlatinal  patients;  but  it  is  very  improbable 
that  the  specific  poison  of  scarlet  fever  has  been  observed.  This  poison  must,  how- 
ever, be  contained  in  the  blood,  and  in  the  contents  of  the  miliary  vesicles,  of 
scarlet-fever  patients,  for  the  disease  has  repeatedly  been  artificially  produced  in 
healthy  persons  by  inoculation  with  these  fluids. 

Predisposition  to  scarlet  fever  is  far  less  universal  than  is  predisposition  to 
measles  or  small-pox.  In  families  with  several  children  often  only  one  or  two  fall 
sick,  while  tlie  rest  escape,  although  equally  exposed.  As  age  increases,  liability 
to  the  disease  greatly  diminishes,  although  there  are  cases  of  scarlet  fever  among 
adults.  The  majority  of  patients  are  between  two  and  ten  years  of  age.  Scarlet 
fever  is  rare  during  the  first  year  of  life.  It  is  an  interesting  fact  that  children 
with  fresh  wounds,  either  accidental  or  surgical,  are  especially  liable  to  scarlet 
fever.  An  analogous  and  familiar  fact  is  that  women  after  delivery  have  a  strong 
tendency  to  the  disease.*  With  very  few  exceptions  a  ])erson  is  attacked  but  onc«. 


♦  In  puerperal  cases  genuine  scarlet  fever  and  septic  diHcascs  were  formerly  often  confounded. 
(See  Chapter  XVIII.) 
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BO  that, after  the  disease  ift  over,  an  itiimunity  from  contagion  is  enjoyed;  but  there 
are  exceptions  to  this  nile. 

Scarlet  fever  is  now  sjjread  over  tht»  entire  j^lo]>e.     Here  in  Germany  there  are 

almost  always  some  siwradic  radios  in  tlje  kirj^er  towns,  while  from  time  to  time, 

especially  in  autumn,  there  are  more  or  le*?  extensive  epidemics  in  one  place  or 

kother.     There  h  considerable  variation  in  the  different  epidemics   of  sc^irlot 

»ver.  as  in  many  other  infectious  diseases^  in  the  general  character  of  tbe  disease, 

and  alx>ve  all  in  the  prevailing  mildness  or  severity  of  the  cfises. 

Clinical  Hiitory,— The  periml  of  incubation  is  about  four  to  seven  da>%  or  Is 
sometimes  apparently  shorter.  Thert;  are  hartlly  ever  any  decided  pnxlromnta 
The  disease  begins  mther  suddenly,  with  fever,  often  intnxlucfsl  by  chill  ir)C!«>.  and 
sometimes  by  a  well-marked  rigor.  There  is  almost  invarialily  a  painful,  scar- 
latinal s^jre  throat.  A  further  symptom,  in  all  cases  of  any  severity^  is  eei-ebral 
disturbance,  generally  rather  intense.  There  may  be  headache,  dullue«s,  uneasy 
leep,  delirium,  and,  in  smaller  children,  sometimes  even  eonvnlsions.  A  very 
'frequent  and  characteristic  early  symptom  is  vomiting,  whicli  may  l>e  repeated. 

The  characteristic  i*ash  usually  appears  as  early  as  the  close  of  the  Hi-st  day.  nr 
on  the  second,  and  liegins  on  the  neck  and  on  the  chest  and  face,  soon  becoming 
almost  universal.  The  eruption  consistvS  at  first  of  nundwrless  small  red  jHiints, 
crowded  thickly  together  and  soon  unite<l  into  a  diffuse,  intense,  scarlet-colored 
erythema.  The  small  and  somewhat  elevatetl  jwints  almost  always  corresinrnd  to 
the  swollen  hair-foil icl«.*8.  The  ditfuse  redness  is  the  result  of  an  excessive  hyi*erie- 
mitt  of  the  skin,  and  vanishes  completely  on  pj'esaui'e.  Tlie  hack  usually  [Jicsents 
the  most  vivid  lint.  In  the  face  there  is  generally  pallor  of  the  lij>s  and  chin,  pre- 
•enting  a  very  strikiug  and  characterb^tic  contra.st  to  the  briglil-red  chet*ks.  If 
•smne  object  like  the  end  of  a  pen-holder  be  drawn  over  the  red  skin,  thri-e  soon 
arise  corresjjonding  white  lines,  due  to  contraction  of  the  hi ood-ves.se Is.  It  is  pos- 
sible thus  to  make  letters  or  pictures  u^wn  the  back  of  the  patient.  We  should 
add,  however,  that  this  is  not  a  peculiarity  of  the  scarlatinal  eruption,  being  seen 
in  other  er\i,hemab:)us  eruptions. 

The  rash  i)ersists  for  some  three  or  four  days,  at  first  even  increasing  somewhat 
in  vividne«a.  It  often  api»ears  more  iuljcnse  by  artificial  light  than  in  the  daytime. 
Meanwhile  the  severe  general  symptoms  continue — the  fever,  the  usimlly  excess- 
ively rapid  pulse,  the  cerebnil  symptoms,  and  the  throat  tnntlile.  Tlie  siileen  is 
often  somewhat  swollen,  though  seldom  very  large.  Then  the  eruption  begins  to 
fade,  the  fever  gradually  ceases  by  lysis,  the  generid  cundition  and  the  ditticulty 
in  swallowing  improve.  With  the  end  of  the  first  week  or  the  l>eginning  <>f  the 
second,  the  cases  which  nm.  the  typical  course  become  fully  convalescent.  When 
the  rash  disapp«irs,  the  epidermis  usually  begins  to  ])eelotT.  in  a  very  chanicteristic 
way.  in  pieces  of  considerable  si/.e.  The  e.xfoliution  u]Km  the  bunds  and  feet  is 
es]iecially  pronounceiU  and  the  little  convalcM'ents  often  amuse  themselves  by 
peeling  otF  the  epidermis  in  Mtri[3s.  Cases  which  ai*  appai-ently  the  mildest  and 
most  l^enign  may  have  their  convalescence  intcrrupte<l  by  the  occurrence  of  a 
aeccmdary  strarlatinal  nephritis.     There  is  no  cei-tain  prophylaxis  against  this. 

We  will  now  ptisson  fr«tm  this  general  summary  to  a  more  complete  considera- 
tion in  detail  of  general  and  local  symptoms.  And  we  shall  see  how  manifold 
are  the  clinical  phenouiena  pi'esented  by  scarlet  fever, 

1.  Fei-er  (see  Fig.  5).^Altliough  in  a  few  undeveloped  cases  there  is  no  fever, 
or  scarcely  any,  almost  all  cases  of  any  importajice  have  high  fever.  It  is  only 
exceptionally  that  severe  c^.ses  are  observed  where  the  Ixxlily  tem|)erature  is  little 
if  at  all  elevated.  As  a  rule,  the  fever  rises  rapidly  upon  the  very  first  day,  cor- 
reaiK>nding  to  the  sudden  onset  of  all  the  symptoms,  to  about  104*^  or  IDS'*  (40*- 
40*5^  C).    The  next  day  it  often  becomes  a  little  higher  still,  and  then  ]>ersists 


38 


ACUTE  GENERAL  INFECTIOUS  DISEASES. 


m 


xw 


ssMSSBSsaa 
MSill 

■■1— ■■■rawMMW 

■rHSSBBSSSSSSV 
asaBSBHBBBBBiB 

imiiii 


Fio.  5, 


Kriiptimi. 
Kxftiaple  <:>f  a  ii 


with  but  sliijlit  variations,  as  a  rule,  w>  lon^  as  the  eruption  is  at  its  heipbt.  Dur- 
ing^this  perifK]  a  teyi]>erature  of  105^  or  more  (40  5'*-41'  C.)  is  not  infrequently 
^  _       ^  oljsorved.      When   the  eruption  fades, 

and  the  other  symiitoms  dwliue,  defer- 
vescence occurs.  This  happens  but 
rarely  by  crisis,  and  that  in  the  slig-ht 
attacks.  It  is  almost  always  by  pro- 
longed lysis,  as  in  typhoid,  only  more 
irrejTularly  and  more  rapidly.  If  the 
fever  lasts  into  the  second  week  of  the 
disease,  it  is  almost  always  ^thougfh  not 
without  exceplit^ns)  caused  by  demon- 
strable a  implications.  The  most  fre- 
quent catLses  are  the  persistence  of  a 
severe  st>re  throat,  the  occurj'ence  of  in- 
flammatory clianpres  in  the  cervical 
g-lands,  or  a  purulent  otitis  media.  In 
closing  what  T,ve  have  to  say  alx)ut  the 
fever  in  this  disease,  we  would  empha- 
ffize  the  fact  that  the  pulse  is  often  very  rapid,  even  considering  the  heig'ht  of  the 
temperature. 

2.  The  Thronf.—T\\e  throat  presents  the  most  constajit  local  lesion  of  scarlet 
feven  Soi*e  throat  is  only  in  the  rarest  cases  wholly  absent ;  but  its  form  and 
intensity  may  vary  extiT-raely.  The  iiiildc^st  variety  is  a  simple,  erythematous 
catarrh,  without  nmch  swelling,  but  exhibiting  a  more  or  less  intense  i*eddeningof 
the  soft  palate  and  tonsils,  frequently  assm-iated  with  enlargement  of  the  little 
mucous  follicles.  Sometimes  minute  ha?morrhages  take  place  into  the  mucous 
membrane.  In  other  cases  the  .scarlatinal  atfection  of  the  throat  is  from  the  start 
associatpd  with  considerable  swelling  of  the  parts,  a'.id  esi>:?cially  of  the  tonsils, 
justifying  the  term  ''parenchymatous  soit!  thit:»at/'  Not  infrequently  small 
abscesses  form  in  the  lacunie  of  the  t<^>nsils  or  superficial  sp/its  of  necrosis  develop 
which  leave  Ix^hind  them  larger  or  smaller  ulcei's,  and  sometimes  occasion 
c/jnsidemble  ha?morrhage.  There  may  even  be  a  circiiTOscribcil  gangrene  of  the 
tjousils. 

By  far  the  m.^st  important,  because  it  i.s  also  the  most  dangerous,  of  the  affec- 
tions of  the  throat  resulting  from  scarlet  fever  is  the  so-calleil  scarlatinal  diph- 
theria— that  is.  a  diphtheritic  inflammation  of  the  tonsils  and  soft  palate.  This 
usually  develops  on  the  thii*tl,  fourth,  oi*  tifth  day  of  the  disease,  replacing  a  simple 
intlammatory  condition  of  the  parts.  Whitish,  dirty-colored  spots  develop  on  the 
tonsils,  the  arches  of  the  palate,  and  the  uvula.  These  rapidly  inci-ease  in  size, 
and  cause  a  dry  necrosis  of  the  mucous  membrane  and  subsequent  ulceration. 
The  ]}rocess  is  a  truly  diphtheritic  one^that  is,  there  is  an  infiammation  combined 
with  an  extension  into  the  diseiised  tissues  of  a  fibrinous  exudatiun. 

It  is  espei'ially  characteristic  of  scarlatinal  diphtheria  that  there  is  almost 
Invariably  a  cimsiderable  swelling  of  the  cervical  Iyiu]ih-glands,  except  in  those 
cases  which  tlie  very  quickly.  It  Is  ti'ue  that  the  glands  aiv*  usually  somewhat 
ilargeil  in  the  milder  forms  of  pharyngitis  accompanying  scarlet  fQver,  but  they 
ddoni  att^iin  the  size  observed  in  the  true  diphtheritic  process.  In  this  there  is 
an  inflammatorv  and  a?denmtous  infiltrrition  atlecling  often  not  only  the  glands 
themselves,  but  also  the  surrounding  cimne<'tive  tissue,  so  tliat  in  severe  cases  the 
whole  cervical  region  and  the  tlcM^r  of  the  buccal  cavity  pi*esents  a  firm  and 
usually  a  very  piiiufu!  enlargement.  It  should  be  added  that  the  severity  of  the-i 
throat  symptoms  and  the  extent  of  the  glandular  swelling  are  not  always  com-j 
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mcnsurate.  Almost  alwaj's  the  scarlatinal  diphtheria  is  associated  with  a  raarked 
st-imatitis,  and  very  often  also  with  a  sevens  purulent  or  even  diphtheritic  rhinitis. 
At  the  aljp  of  the  nos«?  and  the  corners  of  the  mouth  there  are  often  superficial 
ilcei^s  from  this  cause.  Otitis  is  also  a  frequent  complication  of  scarlatina  (vide 
ifra).  The  swelling'  of  the  lymph  glands  in  the  throat  very  often  ternumites  in 
suppuration.  Tlie  iiiliuence  upon  the  g^eneral  condition  of  the  patient  of  the 
scarlatinal  diphtheria  is  apt  to  he  considerable,  apart  from  the  marked  local  dis- 
comfort. The  constitutional  symptoms  are  often  as  severe  as  in  septicaemia  or 
pyiemia.  Many  causes  end  fatally  in  a  few  days,  while  others  pursue  a  more 
bdious  course,  lastingr  perhaiis  several  weeks  before  death  comes.  These  are 
often  iL««sr>'iated  with  pyremic  processes  in  other  parts  of  the  Ixxly, 

With  reg-ard  to  tht?  |>athogenesLs  of  the  thjt>at  Irouble-s  seen  in  scarlet  fever,  the 
more  simple  forms  are  in  all  probabiyty  directly  associated  with  the  scarlatinal 
pj-ocess — that  is.  they  are  direct  sequences  of  the  affection.  As  relates,  however,  to 
tJie  severer  forms,  and  in  especial  the  diphtheritic  variety,  it  is  at  least  veiy 
probable  that  these  are  not  a  direct  result  of  the  scarlatiual  poison,  but  are  due  ttJ 
sr>me  secondary  infection  which  takes  place  at  the  spot  of  the  primary  scarlaliual 
liin^na.  But  we  are  almost  oblig'ed  to  suppose  that  there  is  some  intimate  con- 
lection  between  the  two  varieties  of  infection,  else  why  should  this  peculiar 
8e<?'>ndary  disease,  the  si^arlatinal  diphtheriiv,  be  so  often  conjoined  with  scarlet 
fever?  Yet  the  fact  deserves  empha-iis  that  the  diphtheria  seen  in  scarlet  fever  has 
no a»tiolo^cal  connect icm  with  genuine  primary  diphtheria  (se«>  the  chapter  on  this 
flatter  diseaseji,  although  the  pathological  anatomy  is  almost  the  same  in  both 
ises.  From  a  clinical  standijoint  the  Iwli  present  scvckiI  iuiport^uit  |)o]]its  of 
difference.  In  jjarticular  the  scarlatinal  diphtheria,  in  contmst  with  the  primary 
form  of  the  disease,  seldum  spreads  to  the  larynx.  Laryni^ail  croup  is  thei'efoi'© 
but  rarely  seen  in  scaidet  fever,  and  pf^rhaps  when  it  does  occur  it  is  to  be  ex- 
plained by  an  actual  complication  of  the  scjirlatinawith  genuine  diphtheria.  The 
i»evere  dyspnoea  which  sometimes  develops  in  the  course  of  scarlet  fever  is 
prrihahly  caused  by  an  inflammatory  a?dema  of  the  glottis.  Another  important 
clinical  distinction  between  ^'uuine  and  scarlatiual  diphtheria  Is  that  paralysis  of 
the  wift  palate,  the  ocular  muscles,  and  other  parts  i»  scarcely  ever  a  sequel  of 
scarlatinal  diphtheria. 

The  definitive  answer  to  the  question  of  the  [irimary  and  the  secondary 
varieties  of  infection  in  scarlet  fever  must  In?  post^Ktueil  unlil  the  individual  germs 
corres|K>nding  to  the  same  are  accurately  known.  At  present  we  have  but  a 
single  noteworthy  item  of  information,  which  is  that  there  is  present  in  scarlatinal 
diphtheria  a  ix'culiar  "chaiu'forniing  microc^x'cus,"  disi'overed  by  Loftier  in  the 
necrotic  mticnus  nicnibrane.  the  lympli-glonds,  and  even  iji  Uie  blinxt  This,  per- 
^liaps,  is  the  occasion  of  the  secondary  disease. 

It  may  be  ackhxl  that,  in  puerperal  scarlet  fever,  affections  of  the  throat  are 
noticeably  infrequent  or  trivial,  but  the  same  question  arises  whether  here  scarlet 
fever  and  other  diseases  have  not  been  confounded. 

In  addition  to  the  redness  there  is  often  a  variable  degree  of  swelling.  These 
latter  cases  form  a  connecting  link  between  the  onlinary  variety  awl  those  cases 
of  parench^'matous  sore  throat  where  the  tonsils  are  intensely  swollen  and  the 
soft  palate  and  uvula  ai'e  more  or  less  rcdematous.  There  may  lie  small  suppumt- 
ing  spots  in  the  crypts;  nf  the  tonsils^  or  these  organs  may  ButFor  from  htrgi 
abscesses,  necrosis,  or  even  gangrene.  When  the  necrose<l  i>ortioiiH  shmLr], 
there  may  in  rar«>  cases  occur  a  considerable  hsoraorrhaffe  from 
Often  chronic  hypertrophy  of  the  tonsils  remains  after  ihifHe  sw 
intlannnation. 

These  graver  varieties  are  almost  always  accompauied  by  flm 
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maxillary  lymph-glands.  The  neighboring  connective  tissue  will  then  often 
pi'esent  diffuse  infiltration  and  oedematous  swelling.  This  swelling  may  in  severe 
cases  involve  the  floor  of  the  mouth  and  the  entii-e  neighborhood  of  the  throat. 
The  seventy  of  the  trouble  in  the  throat  does  not  always  correspond  to  that  in  the 
lymph-glands.  Very  frequently  the  swelling  of  the  lymph-glands  and  the  neigh- 
boring struc'tui-es  ends  in  the  formation  of  abscesses. 

The  croupous  and  diphtheritic  inflammations  of  the  throat  are  the  most  impor- 
tant and  justly  the  most  feared.  We  believe  that  it  is  a  mistake  to  speak  of  a 
*•  complication  of  scarlatina  with  diphtheria."  The  diphtheria  of  scarlet  fever  has, 
from  an  a?liological  point  of  view,  no  illation  to  the  common  genuine  diphtheria. 
It  is  a  throat  trouble  having  a  direct  connection  with  the  scarlatinal  process  as 
such.  It  can,  indeed,  from  its  outward  appearance,*  be  distinguished  with  diffi- 
culty, if  at  all,  from  the  primary,  genuine  variety  {q.  v.)\  and  therefore,  from  an 
anatomical  point  of  view,  it  must  be  termed  a  croupous  or  diphtheritic  inflam- 
mation. 

Scarlatinal  diphtheria  may  be  united  with  any  of  the  above  varieties  of  angina, 
either  apjiearing  at  the  very  beginning  of  the  illness,  especially  in  very  severe 
cases,  or  not  till  later,  at  the  end  of  the  first  or  even  in  the  beginning  of  the  second 
week.  It  is  almost  always  the  sign  of  a  severe  attack,  and  is  therefore  generally 
associated  with  high  fever  and  grave  general  symptoms.  The  secondary  swelling 
of  the  cervical  lymphatic  glands  and  the  surrounding  connective  tissue  generally 
attains  a  severe  grade,  and  it  is  often  very  painful.  Here,  as  in  the  other  varieties 
of  severe  angina,  there  is  almost  always  a  simultaneous,  intense  stomatitis,  and  fre- 
quently a  purulent  coryza.  Tliere  are  often  superficial  ulcers  on  the  alae  nasi  and 
at  the  corners  of  the  mouth.  This  form  of  diphtheria  has  one  peculiarity  of  great 
intei-est  and  clinical  importance.  Unlike  primary  diphtheiia,  it  seldom  extends 
to  the  larynx,  so  that  it  is  only  in  rare  cases  of  scarlet  fever  that  there  are  symp- 
toms of  laryngeal  croup.  A  further  important  clinical  difference  between  tliese 
two  forms  of  diphtheria  is  that  in  scarlet  fever  there  is  scarcely  ever  any  subse- 
quent paralysis  of  the  soft  palate  or  of  the  muscles  of  the  eye.  A  dangerous,  but 
fortunately  a  rare,  complication  is  oedema  of  the  glottis.  This  may  quickly  cause 
death  from  suffocation.  "We  may  finally  mention  that  puerperal  scarlatina  is 
said  to  have  in  many  cases  extremely  slight  throat  complications,  or  none  what- 
ever. 

3.  We  proceed  by  a  natural  sequence  to  the  consideration  of  the  affections  of 
certain  parts  adjacent  to  the  throat,  troubles  which  must  be  regarded  as  chiefly 
the  result  of  direct  extension,  or  of  a  conveyance  of  the  inflammatory  process  from 
the  throat. 

The  stomatitis  we  have  already  mentionetl,  as  well  as  the  disturbance  in  the 
neighboring  lymph-glands  t  and  the  surrounding  tissue.  Parotitis  is  not  rare  in 
severe  cases.  Of  especial  importance  is  the  scarlatinal  inflammation  of  the  middle 
ear,  wliich  often  results  in  permanent  deaf nes.s. 

This  inflammation  usually  arises  at  the  time  of  desquamation,  but  it  may  occur 
earlier.  It  is  either  a  simple  catarrh  of  the  middle  ear,  or,  in  severe  cases,  an 
actual  diphtheritic  process.  The  deafness  and  earache  are  easily  overlooked,  as 
the  other  symptoms  of  the  patient  occupy  the  attention,  so  that  the  ear  ti-ouble  is 
first  recognized  by  the  occurrence  of  perforation  of  the  tympanum  and  subsequent 
purulent  otorrhcea.    After  this  declines  there  very  often  remains  behind,  as  we 

*  In  microftcopie  preparations,  however,  according  to  Heubnor's  investiijations,  there  are  evident 
ditierences  between  jyrenuinc  primary  diphtheria  and  that  of  scarlet  lever. 

t  It  uliould  be  remarked  that  not  infrequently  there  is  also  in  »carlet  fever  a  slight  universal  swell- 
ing of  the  lymph-glands  (back  of  the  neck,  axilla,  groins,  etc.). 
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have  said,  permanent  deafness.  Statistics  have  shown  that  four  or  five  per  cent, 
of  all  cases  of  deafness  are  referable  to  an  attack  of  scarlet  fever  in  childhood. 
The  otitis  is  seldom  immediately  dangerous,  but  yet  cases  of  purulent  meningitis 
have  been  observed  to  follow  it. 

We  have  already  spoken  of  the  purulent  or  even  diphtheritic  rhinitis  which 
almost  always  accompanies  the  scarlatinal  sore  throat.  In  rare  cases  there  may 
also  occur  a  purulent  conjunctivitis,  which  is  most  probably  the  result  of  a  direct 
conveyance  of  inflammatory  secretions. 

The  tongue  in  scarlet  fever  deserves  special  mention.  The  first  coating  cleans 
off,  and  then  the  tongue  usually  presents  a  very  characteristic  appearance.  It  is 
diffusely  reddened  and  covered  with  little  elevations  corresponding  to  swollen 
papillae  (strawberry  tongue,  scarlatinal  tongue). 

4.  The  characteristic  eruption,  as  developed  in  the  great  majority  of  cases,  has 
been  described  above.  It  remains  to  describe  certain  variations  from  the  usual 
appearances. 

First,  the  eruption  may  be  rudimentary.  It  is  then  not  pronounced,  and  visible 
only  on  a  limited  portion  of  the  body  (face,  trunk,  or  extremities). 

Variations  from  the  type  are  not  rare ;  sometimes  the  papules  are  more  strongly 
developed  (scarlatina  papulosa) ;  very  frequently  there  are  little  vesicles  (scarla- 
tina miliaris).  This  latter  form  of  the  eruption  appears  by  pi-eference  upon  the 
trunk,  but  it  also  may  come  upon  the  extremities,  and  is  often  brought  out  b\;  ex- 
cessive perspiration,  or  by  wrapping  up  the  patient  too  warmly.  Many  epidemics 
are  noticeable  from  the  frequent  appearance  of  this  miliary  form.  More  rarely 
the  rash  has  a  spotted  look,  resembling  the  eruption  of  measles  (scarlatina  ixirie- 
gata).  There  may  be  minute  ecchymoses,  which  are  not  ominous.  Well-devel- 
oped cases  of  haemorrhagic  scarlatina  are,  however,  very  dangerous,  because  here 
the  general  infection  of  the  system  is  almost  always  exceedingly  severe;  and  there 
is  besides,  as  a  rule,  a  general  haemorrhagic  diathesis.  Other  cutaneous  lesions, 
especially  herpes  and  urticaria,  are  not  so  very  unusual  in  connection  with  the 
scarlatinal  eruption.  Funinculosis  has  been  repeatedly  observed  after  the  rash 
fades. 

Desquamation  generally  begins  as  soon  as  the  rash  has  completely  disappeared, 
but  may  not  occur  till  a  few  daj-s  or  even  one  or  two  weeks  later.  Its  extent 
corresponds  in  general  to  the  severity  of  the  eruption,  although  extensive  desqua- 
mation may  follow  a  rudimentary  eruption.  It  is  seldom  bran-like  or  furfura- 
ceous,  as  in  measles.  The  rule  is  for  it  to  be  in  lamellae,  so  that,  as  we  have  stated, 
quite  large  strips  of  epidermis  may  be  detached  entire. 

In  rare  cases  an  oedema  of  the  skin  appears  after  scarlet  fever,  which  can  not 
be  shown  to  depend  upon  nephritis  (vide  infra)^  but  may  perhaps  be  due  to  an 
abnormal  permeability  of  the  walls  of  the  cutaneous  blood-vessels  following  the 
eruption  (hydrops  scarlatinosus  sine  nephritide). 

Kidneys. — Next  to  the  severer  forms  of  throat  trouble,  tlie  most  important  and 
dangerous  complications  are  located  in  the  kidneys.  They  may  appear  as  early 
as  the  acme  of  the  disease,  as  in  many  other  infectious  diseases.  The  urine  has  a 
trace  of  albumen.  In  rare  cases  the  amount  of  albumen  may  be  considerable. 
The  appearance  of  the  unne  is  generally  not  much  changed,  and  the  microacope 
reveals  but  few  abnormal  constituents.  There  are  some  white  and  red  blood- 
globules,  a  few  hyaline  casts,  sometimes  one  or  two  renal  epithelial  cells.  This 
initial  albuminuria  very  rarely  gives  cause  for  alarm. 

The  genuine  scarlatinal  nephritis  scarcely  ever  develops  much  before  the  cr 
of  the  second  or  the  beginning  of  the  third  week.    Sometimes  it  oomes  evMi  lafti 
In  one  case  under  our  own  observation  it  did  not  begin  till  the  thirty-thM  d 
the  disease.    It  may  therefore  be  regarded  to  a  certain  degree  as  a  loc 
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laxxse.  It  may  be  so  mild  as  to  c^use  no  subjective  syniptonis  whatever,  and 
would  be  untiotictHl  if  the  urine  were  not  oaiffiillly  examined.  On  tlie  othor 
hand,  it  may  be  accompanied  by  the  gravest  syniptnuLs,  and  sofin  terminate  fa- 
tally. It  may  follow  either  severe  cases  or  the  mildest^  so  that  t!ie  rule  should  be 
to  exauiine  Ihe  urine  in  every  case  of  convalescence  from  scarlet  fever  as  often  and 
as  aci^-urately  ns  jK>ssible,  No  exact  statement  can  be  made  as  to  the  frequency  of 
this  complication,  for  it  is  much  moix?  common  in  some  epidemics  than  in  others. 

The  development  uf  nephritis  is  often  marked  by  a  fresh  rise  of  temijeniture. 
Tlie  elevation  may  be  slij^bt  or  it  may  reach  IW  (40"  C).  According  to  om*  own 
ex|)erience,  the  fever  often  comes  a  day  or  two  earlier  than  the  chan^t^s  in  the 
urine.  As  the  nephritis  gtyes  on»  it  is  very  often  accompanied  by  a  moderate 
fever  with  remissions.  This  fever  maybe  almost  wholly  absent,  esj>ecially  in 
mild  cases.  Tlie  pulse  jg^nerally  becomes  liarder,  and  is  sometimes  quickened; 
but  in  many  cases  it  will  1>e  slow,  and  it  i,s  sometimes  irre^ilar.  Among  other 
objeelive  symptoms,  the  first  to  excite  notice  is  geuerally  a  slight  pnffiness  of  th© 
face,  whic'li  is  usually  pale.  The  eyelids,  pai*tirularly,  pj*esent  an  evident  (jedema. 
In  the  milder  cases  this  a?denia  remains  limited,  while  in  others  it  gradually 
increases  in  extent  and  degree,  involving  first,  as  a  rule,  the  dependent  parts  of 
the  trunk,  and  later  the  exti'cmities.  Severe  cases  develop  a  pronounced  ana- 
sarca. There  are  then,  usually,  effusions  into  the  serous  cavities,  especially  ascites 
and  hydititluu'ax.  The  hydn^thorax  is  frequently  conibined  with  severe  bron- 
chitis, and  then  may  occasion  extreme  dysputx?!a. 

The  urine  exhibits  the  most  iiuporkint  changes.  Th^e  may  be  insignificant  in. 
the  milder  cartes,  hut  are  very  pronouncetl  in  the  severe  ones.  The  amount  is 
niueh  diminished.  Sometimes  there  will  Ih?  for  sevei-al  days  almost  complete 
anuria.  In  cases  of  any  seventy  the  urine  is  turbid,  dark,  often  evidently  blootly, 
with  increased  specific  gravity  (alniut  lOla  to  1025),  and  containing  a  large 
amount  of  albumen.  The  sediment  is  generally  abundant,  and  exhibits  numerous 
hyaline  casts  of  various  lengths  and  diametei*s.  To  these  may  be  attacheil  red  or 
white  bli>Md-cor|>uscles,  detritus,  granules  of  lia»maloidiu,  or  bacteria.  In  coses 
of  some  duration  the  casts  are  often  modemtely  fatty.  Very  fi'equently  there  are- 
found  no'iceably  long  and  hi-oad  waxy  casts,  whicli  tire  opaque  and  yellow.  In 
many  ca^'S  of  scarlatinal  nephritis  the  urine  is  |ieculiar  in  having  very  many 
white  blood-corpuscles,  either  isolated  or  adheiing  to  the  casts.  These  un- 
doubtedly originate  for  the  most  part  in  the  kidneys.  Re<l  globules,  some  of  them 
in  the  form  of  colorless  rings,  are  found.  They  am  usually  present  in  small 
numbers,  but  may  become  more  abundant,  especially  for  a  day  at  a  time.  Renal 
epithelium  is  fre<piently  seen,  but  not  invariably  nor  in  very  large  amount.  It 
must  be  mentioned,  iii  conclusion,  that  in  some  rartr  instances  the  autopsy  dis- 
closes quite  a  marked  nephritis,  although  the  urine  was  apparently  normal  during 
life,  or  at  least  was  not  very  a})normaL 

Urseniic  symptoms  are  not  infrequent.  Tliey  may  be  of  all  degrees  of  severity. 
They  will  be  descrit>ed  in  detail  under  diseases  of  the  kidney  {ride  hiftrt}.  The 
unemia  may  be  so  severe  as  to  cause  convulsions,  ccmia,  and  death ;  hut  it  is 
r.-markahle  with  what  frequency  children  recover  from  what  seems  to  be  the 
most  prt)noiinced  urieraia. 

The  duration  of  s<.'arlatinal  nephritis  varies  greatly  according  to  its  severity. 
In  casCsS  which  run  a  fav«u*alde  coui-se,  the  urine  is  gt^nerally  abnormal  for  two  to] 
four  weeks,  or  even  longer.  Death  may  be  due  either  to  unemia  or  Uy  dyspnoea. 
The  latter  <»use  is  the  more  frequent  one,  and  may  depend  up^ui  the  ai^cites  and 
hydrothorax,  or  upon  pneumonia  iride  infra).  Sometimes  death  comes  fn>m 
cai\iiac  failure,  which  may  now  and  then  be  vei'j'  suddenly  developetb  The 
nephritis  may  go  on  into  chronic  renal  disease,  but  this  is  rare. 
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Pathologically,  the  kidneys  present,  in  a  more  or  leas  pronouncxMi  degree,  the 
lesions  of  ortlinarj*  acute  luemorrhnjric  nephritis  (vide  hifra).  It  is  8f onetimes 
iLHtonLshing*  to  st'c  how  apparently  insignificant  Ihe  lesions  are,  in  spite  of  the 
j^rav*^  clinical  symptoms.  In  such  ca}M\s  there  is  usually  a  no-called  glomerulo- 
nephritis (KlebsK  ill  which  the  lei»rions  are  chiefly  c<m ti net!  to  the  walls  of  tlie 
capillaries  and  to  the  epitholium  of  tht*  glomeruli.  If  the  nephritis  has  Ikk'Ii  of 
sr)me  weeks'  duration,  we  generally  find  tliat  well-marked  liypertnix>hy  of  the  left 
ventricle  has  already  developed,  aA  wa«  first  pointed  out  by  Fried  l&nder.  We 
have  ourselves  observed  it,  and  have  even  been  able  to  demonstrate  it  repeatedly 
during  life, 

fi.  Joints, — When  desquaniution  iK'irins,  or  even  earlier,  piun  and  swelling 
may  attack  a  certain  number  of  the  jniiite.  This  trouble  was  formerly  called 
scarlatinal  rheumatism,  hut  now  is  usually  known  as  scarlatinal  synovitis.  It  is 
generally  mild  and  quite  t«mporar>'.  The  articular  inflammation  may,  howrver, 
t»«  severe  and  even  purulent.  This  is  usualty  a  part  of  a  general  pysemia,  as 
evinced  by  such  other  lesions  as  empyema  and  subcutaneous  abBcesseni:  and  they 
all  seem  to  be  caused  by  the  aWtve-Tuentioned  "chain-forming"  micrococcus, 
which  8warnia  in  the  pus  found  in  all  the  atTected  parts. 

We  have  seen  t\  few  instances  of  excessive  \ya\n  in  the  muscles  of  the  thiglis, 
accom|Minied  by  a  m<Hlprate,  dittiise  swelling. 

7.  Another  im|)ortant  complication  of  scarlet  fever  is  pneumonia.  In  severe 
cases  lobular  pneumonia  sometimes  appears  as  early  a*  the  first  stage  of  the  dis 
but  it  occurs  more  fi'equentJy  in  connection  with  the  nephritis.  Tlie 
ion  may  l)e  very  seriously  interfered  with  by  it,  Inflammations  of  sertjus 
metnbrfines  in  the  chest — viz.,  endocarditis,  pericapditis,  atid  pleurisy — aT"c  more 
nire.  They  may  or  may  not  be  accomi>anied  by  disturbances  in  the  jointiii  wide 
tpra).  Quite  severe  intestinal  syniptoujs,  such  a*^  diarrhcea,  may  appear. 
icse  are  generally  the  result  of  a  catarrhal  inflammalion  of  the  intestinal 
follicles.  Dysentery  is  less  frequent.  The  enlargement  of  the  spleen  has  l>een 
already  mentione<l.  The  liver  is  also  sometimes  found  to  be  considerably  en- 
larged. 

Variations  in  the  Conrse  of  the  Bisease.— The  diversities  of  the  clinical  picture 
in  different  cases  of  .scarlatina  will  be  mKlemkjod  when  we  consider  the  variety 
and  number  of  the  disturbance.^  thus  far  citinl.  It  is  t^>  l>c  added  that  the  general 
course  of  the  disease  may  exliibit  numerfuis  jwculiarities,  of  which  it  is  hanlly 
possible  to  give  an  exhaustive  presentation.  We  will  content  ourselves  with  a 
cursory  BlAtement  of  the  most  imyxirtiiut  deviations  frf>m  the  typical  c*Jurae. 

1.  Rudimentary  Forms.— To  this  class,  in  which  the  disease  does  not  reach  a 
perfect  development.  V»elong  first  the  cases  of  simple  sore  throiit  witli  no  erup- 
tion, or  at  most  an  extremely  faint  and  partial  one  (Mvarlatiua  ainr  exnnthe- 
mtite).  Sometimes  even  the  sore  thn)at  is  hanlly  to  Ihj  seen,  unci  there  is  noth- 
ing but  a  brief  an<l  slig^ht  fever  with  mild  symptoms  of  gonenil  disturl>ance.     The 

L-ognition  at  these  cases  as  scarlatinal  is  possible  only  when  we  consider  their 
^^etiological  ivlation  to  other  undouhte*!  cases  of  scarlet  fever.     We  hnxl  an  excel- 
lent opportunity  to  oliser%*e  them  when  the  disease  broke  out  in  the  children's 
rards  of  the  liospit^il  at  I^ipsio.     Tlie  diagnosis  is  sometimes  confirme<l  by  a 
light  though  c\  ident  desquamation,  affecting  the  hands,  feef^  legs,  and  back,  or 
,  acute  nepliritis,  which    may  f»illow  the  mildest  attacks  of  this  sort.     Many 
of  acute  nephritis,  though  apparently  wholly  sp*intane<:»us  and  primary, 
must  be  rcganled  a**  a^tiologically  scarlatinal, 

2.  Rudimentary  but  PernieiouH  Forms. — Under  this  head  belong  those  attacks 
of  scarlet  fever  where  the  eruption  is  scanty  or  absent,  wliile  from  tlie  vc^ry  start  the 
most  violent  general  symptoms  ap|>car.     There  is  a  very  high  fever,  enormously 
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maxillary  lyiiiph-gluiids.  Tim  Tieijjhborm*^  ct-moective  tissue  will  tben  often 
pi-cseiit  diffuse  iuflltriitiim  iitid  ij^detiiatuus  swt'lliii^,  Tliis  swelliritj  may  iu  sevei'^ 
cases  involve  tlie  flfMit-  of  the  mouth  and  the  cnti»*e  neighborhtRxi  of  the  throat. 
Tilt  yevei'ity  of  the  trouble  in  the  throat  does  not  always  coire^spond  t*)  that  in  tlie 
lyiuph-^laiuls.  Very  frequently  the  swelliiig^  of  the  lyiiiph-g:luuds  and  the  neigh- 
horiuj^  sti-QL-turei^  ends  in  the  formation  of  abscesses. 

The  ci'»»upout^  and  djplith^rrilic  inllannnations  of  the  throat  are  the  moist  impor- 
tant rtud  justly  the  most  feai-ed.  We  believe  that  it  i^  a  mistake  to  siJeak  of  a 
*•  cou]i|jlicati<in  of  scarlatina  with  diphtheria."  The  diphtheria  of  scarlet  fever  ha«, 
fi-om  an  a?tiologic'al  point  of  view,  no  ixilation  lo  the  common  genuine  diphtheria. 
It  is  a  throat  ti*ouble  having'  a  direct  eoTnieclion  with  the  scarlaliital  process  as 
such.  It  can.  indeed,  from  its  outwai*d  ap]>earance,*  be  distinguished  with  ditli- 
culty.  if  at  all,  from  the  primary,  genuine  variety  {q.  r. );  and  therefore,  fitun  an 
anatomical  point  of  view,  it  must  be  termed  a  croupous  or  diphtheritic  inilaiu- 
mation. 

Scaj'latinal  diphtheria  may  be  united  with  any  of  the  above  varieties  of  ang-ina, 
either  apjiearing  at  the  very  Ix^ginnintf  of  tlie  illness,  especially  in  very  severe 
case.**,  or  not  till  later,  at  the  end  of  the  fii-st  or  even  in  tlie  beginning  of  the  second 
week.  It  is  almost  always  the  sign  of  a  severe  atttwik,  and  is  therefore  generally 
ass(wiated  with  high  fever  and  griive  general  synji>louis.  The  secondary  swelling 
of  the  cervic^il  lymphatic  glands  and  the  surrr>uuding  connective  tissut?  generally 
attai)L8  a  severe  grade,  RTid  ii  is  often  very  painfuL  ller-e,  as  in  the  other  varieties 
of  sevei'e  angina,  there  is  almost  always  a  simultam^vus,  intense  stomatitis,  and  fre- 
quently a  purulent  coryza.  There  are  often  superficial  ulcere  on  the  alie  nasi  and 
at  the  corners  of  the  month.  This  form  of  thphtheria  hivs  one  jK»culiarity  of  gi'^at 
interest  and  clinical  importance.  Unlike  primaiy  diphtheria,  it  seldom  extends 
tt>  the  larynx,  so  that  it  is  only  in  I'ai'c  cases  of  scarlet  fever  that  thei*e  are  symp- 
toms of  laryngeal  croup.  A  further  iniportimt  clinical  diffei'ence  between  these 
two  forms  of  diphtheria  is  that  in  scarlet  fever  there  is  s(?.'ii*cel>'  ever  any  subse- 
quent paralysis  of  the  soft  palate  or  of  the  muscles  of  the  eye,  A  danger^ms,  but 
fortunately  a  rare,  complication  is  cedema  of  the  glottis.  This  may  quickly  cause 
..4eath  from  sulfm'ation.  We  may  linally  mention  that  puerfjenil  scarlatina  is 
kid  to  have  in  muny  cases  extremely  slight  throat  compUcatir>us,  or  none  what- 
ever. 

3,  We  proceed  by  a  natural  sequence  to  the  consideration  of  t  he  affections  of 
certain  parts  adjju'ent  to  the  thi*oat^  troubles  which  must  be  i-eganled  as  chiefiy 
the  result  of  direct  extension,  or  of  a  conveyance  of  the  inHanimatory  i)»t>ce,ss  fi*om 
the  throat. 

The  stomatitis  we  have  already  mentioned,  as  well  as  the  disturbance  in  the 
neighboring  lymph-glands  f  and  the  siimumding  tissue.  Parotitis  is  not  rare  in 
sevei-e  cases.  Of  especial  imjiortance  is  the  scarlatinal  iuflammatioji  of  the  middle 
ear,  which  often  residts  in  pej'inanent  deafness. 

This  inflammation  usually  arisen  at  the  time  of  desquamation,  but  it  may  occur 
earlier.  It  is  either  a  simple  catarrh  of  the  middle  ear,  or.  in  severe  cases,  an 
actual  diphtheritic  process.  Tlie  deafness  and  earache  are  easily  overlrKjked,  as 
the  other  symptoms  of  the  patient  occupy  the  attention,  so  that  the  ear  ti-ouble  is 
fii-st  recognized  by  the  occurrence  (»f  perforation  of  the  tympanum  and  subsequent 
purulent  otorrhoea..     After  this  declines  there  vei-y  often  remains  behind,  as  we 


♦  In  inicroMropici  prcporatioiw,  howev<.ir,  nccorttinj?  to  TleubncFs  inveAtigationft,  there  aro  cvideat 
difl'tn-nccs  between  i^i'iiuine  primary  diplitheria  and  that  of  wttrlet  lover. 

t  It  shoulJ  ho  mnurki'+l  that  not  infrvquently  thoro  is  also  iu  scarlet  fever  a  Blight  univursal  awoH- 
ing  of  the  lyiiipli-glaiuis  (back  of  iho  net-k,  axilla,  groin*,  eUv). 
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have  said,  permanent  deafness.  Statistics  have  shown  that  four  or  five  per  cent, 
of  all  cases  of  deafness  are  referable  to  an  attack  of  scarlet  fever  in  childhood. 
The  otitis  is  seldom  immediately  dangerous,  but  yet  cases  of  purulent  meningitis 
have  been  observed  to  follow  it. 

We  have  already  spoken  of  the  purulent  or  even  diphtheritic  rhinitis  which 
almost  always  accompanies  the  scarlatinal  sore  throat.  In  rare  cases  there  may 
also  occur  a  purulent  conjunctivitis^  which  is  most  probably  the  result  of  a  direct 
conveyance  of  inflammatory  secretions. 

The  tongue  in  scarlet  fever  deserves  special  mention.  The  first  coating  cleans 
offf  and  then  the  tongue  usually  presents  a  very  characteristic  appearance.  It  is 
diffusely  reddened  and  covc*ed  with  little  elevations  corresponding  to  swollen 
papillse  (strawberry  tongue,  scarlatinal  tongxie). 

4.  The  characteristic  eruption,  as  developed  in  the  great  majority  of  cases,  has 
been  described  above.  It  remains  to  describe  certain  variations  from  the  usual 
appearances. 

First,  the  eruption  may  be  rudimentary.  It  is  then  not  pronounced,  and  visible 
only  on  a  limited  portion  of  the  body  (face,  trunk,  or  extremities). 

Variations  from  the  type  are  not  rare ;  sometimes  the  papules  are  more  strongly 
developed  {scarlatina  papulosa) ;  very  frequently  there  are  little  vesicles  (scarla- 
tina miliaris).  This  latter  form  of  the  eruption  appears  by  pi-eference  upon  the 
trunk,  but  it  also  may  come  upon  the  extremities,  and  is  often  brought  out  b>^  ex- 
cessive perspiration,  or  by  wrapping  up  the  patient  too  warmly.  Many  epidemics 
are  noticeable  from  the  frequent  appearance  of  this  miliary  form.  More  rarely 
the  rash  has  a  spotted  look,  resembling  the  eruption  of  measles  {scarlatina  varie- 
gata).  There  may  be  minute  ecchymoses,  which  are  not  ominous.  Well-devel- 
oped cases  of  hsemorrhagic  scarlatina  are,  however,  very  dangerous,  because  here 
the  general  infection  of  the  system  is  almost  always  exceedingly  severe;  and  there 
is  besides,  as  a  rule,  a  general  hsBmorrhagic  diathesis.  Other  cutaneous  lesions, 
especially  herpes  and  urticaria,  are  not  so  very  unusual  in  connection  with  the 
scarlatinal  eruption.  Furunculosis  has  been  repeatedly  observed  after  the  rash 
fades. 

Desquamation  generally  begins  as  soon  as  the  rash  has  completely  disappeared, 
but  may  not  occur  till  a  few  days  or  even  one  or  two  weeks  later.  Its  extent 
corresponds  in  general  to  the  severity  of  the  eruption,  although  extensive  desqua- 
mation may  follow  a  rudimentary  eruption.  It  is  seldom  bran-like  or  furfura- 
ceous,  as  in  measles.  The  rule  is  for  it  to  be  in  lamellye,  so  that,  as  we  have  stated, 
quite  large  strips  of  epidermis  may  be  detached  entire. 

In  rare  cases  an  oedema  of  the  skin  appears  after  scarlet  fever,  which  can  not 
be  shown  to  depend  upon  nephritis  (I'ide  infra),  but  may  perhaps  be  due  to  an 
abnormal  permeability  of  the  walls  of  the  cutaneous  blood-vessels  following  the 
eruption  {hydrops  scarlatinosus  sine  nephriiide). 

Kidneys. — Next  I0  the  severer  forms  of  throat  trouble,  the  most  important  and 
dangerous  complications  are  located  in  the  kidneys.  They  may  appear  as  early 
as  the  acme  of  the  disease,  as  in  many  other  infectious  diseases.  The  urine  has  a 
trace  of  albumen.  In  rare  cases  the  amount  of  albumen  may  be  considerable. 
The  appearance  of  the  urine  is  generally  not  much  changed,  and  the  microscope 
reveals  but  few  abnormal  constituents.  There  are  some  white  and  red  blood- 
globules,  a  few  hyaline  casts,  sometimes  one  or  two  renal  epithelial  cells.  This 
initial  albuminuria  very  rarely  gives  cause  for  alarm. 

The  genuine  scarlatinal  nephritis  scarcely  ever  develops  much  before  the  end 
of  the  second  or  the  beginning  of  the  third  week.  Sometimes  it  comes  even  later. 
In  one  case  under  our  own  observation  it  did  not  begin  till  the  thirty-third  day  of 
the  disease.    It  may  therefoi-c  be  regarded  to  a  certain  degree  as  a  localized  re- 
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lapse.  Il  may  be  so  mild  as  to  cause  no  subjective  symptnins  what4?ver,  and 
wtnild  be  imooticod  if  the  urine  were  not  carefully  examined.  On  tbe  other 
hantl,  it  niu}'  be  accompanied  bj*  tbe  gravest  s3'iuptoms,  and  soou  t«rminale  far 
iiiliy.  It  may  follow  cither  severe  cases  or  the  msMeBt,  so  that  the  rule  should  be 
to  examine  the  urine  in  every  case  of  convalescence  fr<jm  st*arlet  fever  as  often  and 
as  iu^curately  as  pcwssible.  Ko  exact  statement  can  be  made  as  to  the  fn^^quency  of 
this  complication,  for  it  is  much  more  common  in  some  epidemics  than  in  others. 

The  development  of  iiephritia  is  often  marked  by  a  fresh  rise?  of  temj^erature. 
The  elevation  may  be  Bltg-ht  or  it  may  reach  104''  (40"  C).  Accordiagto  our  own 
ex])erieiice,  the  fever  often  comes  a  day  or  two  earlier  than  the  changes  in  the 
urine.  As  the  nephritis  rroes  on,  it  is  very  often  arcompanied  by  a  moderate 
fever  with  remissions.  This  fever  may  be  almost  wholly  absent,  especially  in 
mikl  cases.  The  pulse  generally  becomes  harder,  and  is  sometime  quickened; 
but  in  many  case.s  it  will  Ju*  slow,  and  it  is  sometimes  irreg^ular.  Among  other 
objective  symptoms,  the  first  U)  excite  notice  is  ^uerally  a  slight  puffiness  of  tlie 
face,  which  is  usually  pale.  The  eyelids,  particLilarly,  pi-esent  an  evident  oedema. 
In  the  milder  cases  this  oedema  remains  limited,  while  in  others  it  gradually 
increases  in  extent  and  degree,  involving  fii-st,  as  a  rule,  the  dependent  part«  of 
the  trunk,  and  later  the  extretnities.  Severe  cases  develop  a  pronounced  ana- 
siirca.  There  are  then,  usually,  etf  usions  into  the  serous  cavities,  especially  ascites 
and  hydi-othorax.  The  bydrotborax  is  frequently  cumbiucd  with  severe  bnm- 
chitLs,  and  then  may  occa.^^ion  extreme  dyspnoea.. 

The  urine  exhibits  the  most  iraporttint  changes.  These  may  be  insignificant  in 
the  ndlder  casea,  but  are  very  pronounced  in  the  severe  ones.  The  amount  is 
much  diminished.  Sometimes  there  will  be  for  sevei'al  days  almost  complete 
anuria.  Iji  cases  of  any  severity  the  urine  is  turbid,  dark,  often  evidently  bloody^ 
with  inci-cased  sj>eciRc  gravity  (alxuit  1015  Uy  1025),  and  euntaining  a  large 
aniuunt  of  albumen.  Tlie  sediment  is  genendly  abundant^  and  exhibits  numerous 
hyaline  casts  of  various  lengths  and  tliatneters.  To  these  may  Ix*  attached  red  ori 
white  blo<»d-corpiuscle.s,  detritus,  grauules  of  ba»matoidin,  or  bacteria.  In  cases 
of  some  duration  the  casts  are  often  moderately  fatty.  Very  frequently  there  are 
found  noticeably  long  and  broad  waxy  casts,  which  are  opaque  antl  yellow.  In 
many  cases  of  scarlatinal  nephritis  the  urin?  is  ]>eculiar  in  having  very  many 
white  blood-corpuscles,  either  isolated  or  adhering  to  the  casts.  These  un- 
doubtedly originate  for  the  most  part  in  the  kitlncys.  Red  globules,  some  of  them 
in  the  form  of  colorless  rings,  art?  found.  They  ait^  usually  present  in  small 
numbei-s,  but  may  become  more  abundant,  especially  for  a  day  at  a  time.  Renal 
epithelium  is  frequently  seen,  but  not  invariably  nor  in  very  lai*ge  amount.  It 
must  he  mentioned^  in  conclusion,  that  in  sfjuio  mre  instances  the  autopsy  dis- 
closes quite  a  marked  nephriti.s,  although  the  urine  was  a]>parently  normal  during 
life,  or  at  least  was  not  very  abnormal. 

Ura^mic  symptoms  are  not  infrequent.  They  may  be  of  all  degrees  of  seventy. 
They  will  be  descrilied  in  detail  under  diseases  of  the  kidney  O'lWc  iw/ra).  The 
uiTcmia  may  be  so  sevei-e  as  to  cause  convulsions,  coma,  and  death:  but  it  ia 
r.'raarkable  with  what  frequency  children  recover  from  what  seems  to  be  the 
most  pronounced  UKemia. 

The  duration  of  scarlatinal  nephritis  varies  greatly  according  to  its  severity. 
In  cases  wliich  run  a  favorable  coui^e,  the  urine  is  generally  ahnoruial  for  two  to^ 
four  weeks,  or  even  longer.  Death  may  be  ihie  either  to  uriernia  or  to  dyspncea. 
The  latter  cause  is  the  more  frequent  one,  and  may  dejiend  upon  the  ascites  and 
hydrothorHX,  or  uptm  pneumonia  wide  infra).  Sometimes  death  citmes  from 
cartiiac  fuilure,  which  may  now  and  then  be  very  suddenly  developed.  The 
nephritis  may  go  on  into  chronic  reual  disease,  but  this  is  rare. 
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Pathologically,  the  kidneys  present,  in  a  more  or  less  pronounced  degree,  the 
lesions  of  onlinary  acute  h:emorrhagic  nephritis  (vide  infm).  It  is  sometimes 
astonishinj?  to  see  h<iw  apparently  insi^nilieant  the  lesicms  are,  in  S})ite  nf  the 
^grave  clinical  symptoms.  In  snch  cajucs  thci*e  is  usually  a  so-calle<l  ^lomentlo- 
nephritis  (Klel»*>,  in  which  the  le.sion?  are  chiefly  coullued  to  tlie  walls  of  the 
capillaries  and  to  the  epithelium  of  the  g^lomeruli.  If  the  nephritis  hui»  Ix'en  of 
»)me  weeks'  duration,  we  generally  find  that  well-marked  hypertrophy  of  the  left 
ventricle  has  already  developed,  as  Wiis  first  pointed  out  by  Friedliinder.  We 
have  ourselves  observed  it,  and  have  even  been  able  to  demonstrate  it  repeatedly 
during*  life. 

6.  Joints, — When  desquamation  begins,  or  even  earlier,  pain  and  swellinp 
may  attack  a  certain  nuinl>er  of  the  joints.  This  trouble  was  formerly  called 
scarlatinal  rheimiatism.  hut  now  is  iLstially  known  as  scarlatinal  synovitis.  It  i» 
generally  mild  and  quite  temporai-y.  The  articular  inflammation  may,  however, 
be  severe  and  even  purulent.  This  is  usually  a  part  of  a  general  pyaemia,  as 
evincefl  by  such  other  lesions  a*!  empyema  and  subcutaneons  abscesses;  and  they 
all  seem  to  be  caused  by  the  above-mentioned  *' chain -forming''  micrococcus, 
which  swarms  in  the  pus  found  in  all  the  affected  parts. 

We  have  seen  a  few  instiiuccs  of  excessive  pain  in  the  muscles  of  the  thiglLs, 
accompanied  by  a  moderate,  dilTuse  swelling. 

7.  Another  important  complication  of  scarlet  fever  is  pneumonia.     In  severe 
leR  lobular  pneumonia  sometimes  ap{>€yirs  as  early  as  the  first  st-age  of  the  dis- 

i;  but  it  occurs  more  fre<iuently  in  connection  with  the  nephritis.  The 
>iration  may  Ik*  very  scTiounly  iiitcrfered  with  by  it.  Inflammations  of  serous 
membrfines  in  the  chest — viz.,  endocarditi.n,  pericfiniitis,  and  pleurisy— are  more 
rare.  They  may  or  may  not  be  accurapanietl  by  disturbances  in  the  joints  (I'ide 
upin).  Quite  severe  intestinal  symptoms,  such  as  diarrhoea,  may  apijear. 
lese  are  generally  the  result  of  a  cataiThal  intlanimaiiou  of  the  intestinal 
follicles.  Dysentery  is  less  fre<iuent.  The  enlargement  of  the  spleen  has  been 
klready  mentioned.  The  liver  i»  also  sometimes  foimd  to  be  considerably  en- 
larged, 

Variations  in  the  Course  of  the  Disease.— Tlie  diversities  of  the  clinic^il  picture 
in  ditTerent  oases  of  st^rlatina  will  be  undf^i-stiM^d  when  we  consider  the  variety 
and  number  of  the  disturbances  thus  far  citefl.  It  is  t^»  l>e  added  that  the  general 
course  of  the  disease  may  exhibit  numerous  peculiarities,  of  which  it  is  hardly 
po^ible  to  give  an  exhaustive  presentation.  We  will  content  ourselves  with  a 
cursory  statement  of  the  most  important  deviations  from  the  typical  course. 

1.  Rudinipniary  Forma, — To  this  class,  in  which  the  disea.se  does  not  reach  a 
Lperfect  development^  belong  first  tlie  crises  of  simple  sore  throat  with  no  er\\\\- 
tion,  or  at  most  an  extremely  faint  and  |uirtial  on*^  {Hrarlafina  sin^  exanthe- 
mate).  Sometimes  even  the  sore  throat  is  h/irdly  to  hty  se<^n,  and  there  is  noth- 
ing but  a  brief  and  slight  fever  with  mild  symptoms  of  gent^ral  disturbance.  The 
recognition  of  these  cases  as  scai-latinal  is  possible  only  when  we  consider  their 
ictiological  relation  to  other  undoul>ted  castas  of  scarlet  fever.  We  hud  an  excel- 
lent op|K>rtunity  to  observe  them  wdien  the  disease  broke  out  in  the  children's 
wards  of  the  hospital  at  Leipsic.  T1«l«  diagnosis  is  sometimes  cfmfirmcd  by  a 
slight  though  evident  des<iuamation,  affecting  the  hands,  feet,  legs,  and  buck,  or 
[by  an  acute  nephritis,  which  may  follow  the  mildest  attacks  of  this  sort.  Many 
of  acute  nephritis,  though  ap[»Arontl.y  wholly  s]>ontiineous  and  primary. 
must  be  regardeti  as  aHiolngically  scarlatinal. 

8.  Rudimentary  but  PernieiouJt  For»wt.— Under  this  head  belong  those  attacks 
of  scarlet  fever  where  the  eruption  is  scanty  or  absent,  w^bile  from  the  very  start  the 
most  violent  general  symptoms  appear.     There  is  a  very  high  fever,  enormously 
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rapid  pulse,  and  delirium.  Such  ci*scs  must  l>e  the  result  of  an  unconimonly  severe 
general  mfeotion.  They  usually  end  in  si^eedy  death.  Other  cases,  ending  fatallj' 
in  a  few  days,  have  a  well-developed  rash  without  other  hnjalizt^  di.sturVianoes. 

3.  Seifere  FonriJi  with  a  more  Protracted  Courae.^lu  these  cases  Ihe  long 
duration  is  not  the  exclusive  result  of  especial  complication!*,  but  is  likewise  due 
to  the  severity  of  the  intoxication,  Oiie  variety  is  the  SMVtxdled  typhoid  fomi  of 
scarlatina,  with  persistent  high  fever  and  severe  constitutional  syniplonii*.  An- 
other variety  is  the  hiemorrhagic  form  brietly  meul«one<l  above,  in  which  there 
are  extensive  haemorrhages  into  the  skin  and  into  tlie  mucous  and  serous  mem- 
branes. This  foi'm  may  run  an  extremely  acute  t^urse.  Further,  in  all  pernicious 
forms,  there  may  be  severe  local  complications,  particidarly  diphtheritic  or  gan- 
grenous sore  thi-oat,  inflammations  of  serous  membranes,  etc.  Attacks  of  this 
8t>rl  are  often  not  pmduced  by  the  pois<.m  of  scarlet  fever  jdotje,  but  by  sec4.)ndary 
complicating  pix)cesses.  While  sjieaking  t>f  scarlatinal  diphtheria  it  has  already 
been  pointe<I  out  that  secondary  infef^tion  of  the  btxly  may  result,  i>rincipally 
originatinj?  from  the  dkeased  thiiiut,  and  occasioning  sometimes  a  grave  septic 
condition  of  tine  whole  body,  sometimes  local  disease  of  distinct  part^. 

4.  In  extremely  rare  cases  relai)ses  do  occur.  After  the  lirst  illness  a  fresh 
eruption  bi'caks  out  with  all  the  otlier  symptoms  of  scarlet  fever.  In  anomalous 
cases,  ruTiiinig  a  severe  course,  there  is  wimetimes,  at  an  advanced  stfige,  a  fresli, 
imiH'rfect  eruption  {generally  in  spotst,  which  Thomas  has  termed  a  pweudo-relapse. 

Diagnosis. — The  diagnosis  of  scarlet  fever  is  made  in  most  cases  from  the  char- 
acteristic eruption  tuken  in  connection  with  tlie  other  symptoms.  We  should, 
however,  bear  in  mind  that  exceptionally  other  eruptions  appear  which  exhibit  the 
clo&e.st  i*escmblauce  to  itmt  of  stjiarlet  fever.  1.  After  the  use  of  certiiiri  drugs, 
especially  atropine  (belladonna),  i4yinine,  iintipyrine,  morphine,  chlund  ;  and  like- 
wise after  the  ingcstifin  of  craks,  fish,  etc.  2.  As  a  symptom  of  (jtber  infi^itious 
diseases^  such  as  tyiiboid  fever,  small-pox;  and,  above  all.  in  septic  diseases  (vide 
infra).  In  an  anonudous  ciise  factoi's  of  importfince  for  diagrnosis  are  the  aetitilogy 
and  the  occurrence  of  desquamation  or  of  a  secondary  nephritis. 

Tbe  prognoai*  nnist  in  i^xery  case  be  guanlecl.  From  what  has  been  said  of  the 
course  of  tbe  disease,  it  is  evident  that,  even  in  e44ses  which  ai-e  at  fii-st  aiipar- 
ently  the  most  favorable,  dangerous  complications  may  ap|H»4n"  biter,  particularly 
nephritis. 

Treatment.— Til e  nmjoriiy  of  those  crises  of  scarlet  fever  which  take  a  typical 
course  will  i*ecover  completely  without  our  aid.  In  these  tbe  ta.sk  of  the  physi- 
cian, so  far  as  treatment  is  concerned,  consists  in  arranpingr  the  details  of  hygiene 
and  the  general  care  of  the  patient.  The  sick-rttom  shouhl  be  cn«il,  and  the  diet 
rather  strict,  ecmsistinp  mainly  of  milk.  Broths  and  ei*^«j  may  also  Jje  allowed. 
We  shoukl  see  that  the  skin  and  the  mouth  are  kept  clean.  To  ehanfre  tbe  linen 
fre<iuently,  if  done  with  pi-oper  precaution,  is  not  only  i»frniissihle,  but  very  desir- 
able. The  favorite  practice  of  rubbing  the  skin  with  fat  p>rk  has  some  merits 
and  is  especially  to  bo  recommended  if  the  skin  be  hai*sh  and  dry  after  the  erup- 
tion has  faded. 

[From  the  moment  that  the  disease  is  declared  the  patient  should  l^e  thoroughly 
anointed  daily  with  carlxdized  vaseline,  lard,  or  tbe  like;  and  this  should  be  kept 
up  until  desfiuamation  has  ceased.  Not  only  is  the  eoniffiil  f>f  the  patient  pro- 
moted, but  the  danjjer  of  tbe  spi*oad  of  the  infection  is  thereby  grpatly  lessened.] 

Tlie  scarlatinal  disease  r>f  the  thrnat  must  be  treatetl  witli  tlie  greatest  attention, 
the  main  duty  of  the  physician  in  this  regard  l>eing  to  prevent,  if  possible,  the 
ingress  of  the  above-mentioned  secondary  infection.  It  is  therefore  our  opinion 
that  in  every  case  of  scarlet  fever  the  greatest  pains  sbonld  l)e  taken  from  the 
very  commencement  of  the  disease  to  maintain  complete  disinfection  of  the  mouth 


SCARLET  FEVER  •  45 

and  throat.  Larger  children  may  use  a  gargle  (two-per-cent.  solution  of  chlorate 
of  potash,  one- or  two-per-cent.  solution  of  carbolic  acid).  Inhalation  of  carbolic- 
acid  spray  is  also  to  be  recommended  where  practicable.  If  there  is  prostration, 
or  if  the  child  be  young  or  willful,  we  must  cleanse  the  mouth  and  throat  at  short 
intervals,  by  means  of  a  spray-apparatus,  with  disinfectants,  such  as  carbolic  acid 
or  permanganate  of  potash  in  solution.  Sometimes  it  is  a  good  plan  to  let  the 
patient  swallow  slowly  a  half-teaspoonful  of  a  solution  of  potassic  chlorate  (about 
1  to  40)  every  half-hour  or  oftener,  with  the  object  of  contributing  to  the  local 
disinfection  of  the  throat.  If  scarlatinal  diphtiieria  nevertheless  develops  and 
the  cervical  lymph-glands  begin  to  increase  further  in  size,  there  is  reason  to 
hope,  according  to  the  experience  of  Taube  and  Heubuer,  that  parenchymatous 
injections  into  the  tissue  of  the  tonsils  or  the  palatine  arches  may  yet  check  the 
spread  of  the  secondary  infection.  About  6  minims  (a  Pravaz  syringe  half  full) 
of  a  three-per-cent.  solution  of  carbolic  acid  may  be  injected  twice  daily  upon 
each  side  by  means  of  a  long  hollow  needle  and  a  subcutaneous  syringe. 

If  the  nose  be  likewise  affected,  the  chief  thing  to  do  is  frequent  cleansing  and 
syringing  while  the  head  is  bent  forward.  We  should  be  on  the  watch  for  the 
possible  occurrence  of  otitis.  In  this  particular  the  physician  is  often  guilty  of 
sins  of  omission.  Much  harm  may  be  averted  by  a  prompt  cleansing  of  the  ears, 
or,  if  need  be,  by  insufiOation  of  air  into  the  middle  ear,  or  paracentesis  of  the 
membrana  tympani. 

Inflammation  of  the  glands  in  the  neck,  if  severe,  Li  prone  to  pass  on  to  sup- 
puration, and  must  then  be  treated  surgically.  When  the  swelling  has  just  begun, 
or  is  still  moderate,  we  may  try  to  cure  it  by  rubbing  in  iodoform  ointment  (1  to 
15)  two  or  three  times  a  day.  Ice  is  generally  not  so  well  borne  as  warm  applica- 
tions (poultices  or  warm  bran-cushions). 

If  there  be  continuous  high  fever,  accompanied  by  rather  severe  constitutional 
symptoms,  a  moderate  employment  of  the  cold-water  treatment  is  strongly  to  ]fe 
recommended.  The  baths  seldom  need  to  be  cooler  than  Sr  to  88°  {22°-25'*  R.), 
and  are  to  be  employed  two  or  three  times  daily,  or  oftener  in  sevei-e  cases.  If  the 
nervous  disturbance  be  serious,  or  if  the  respiration  be  impaired,  the  patient  should 
be  douched  with  cold  water  during  the  bath.  At  the  same  time  wine  or  strong 
coffee  is  to  be  given  as  a  stimulant,  or,  if  cardiac  failure  and  signs  of  collapse 
apx>ear,  the  best  remedy  is  subcutaneous  injections  of  camphor.  We  are  con- 
vinced that  internal  antipyretics,  such  as  antipyrine,  may  usually  be  dispensed 
with,  although  in  private  practice  we  may  be  obliged  to  employ  them. 

If  the  pulse  is  abnormally  rapid,  and  there  is  danger"  of  cardiac  failure,  we  can 
employ,  besides  stimulants,  an  ice-bag  plaxjed  over  the  heart.  Digitalis  may  also 
be  tried  cautiously. 

The  scarlatinal  inflammation  of  the  joints  is  sometimes  improved  by  salicylate 
of  soda  (forty-five  to  sixty  grains,  grm.  3  to  4,  in  one  dose  [  I]).  Sometimes,  how- 
ever, this  remedy  has  failed  us. 

We  know  of  no  means  to  avert  the  nephritis.  In  justice  to  himself,  the  physi- 
cian must  always  at  the  start  point  out  the  possibility  of  its  occmrence,  and  must 
avoid  as  far  as  possible  errors  in  diet  or  exposure  to  cold  on  the  part  of  his  pa- 
tient. He  may  thus  escape  blame.  For  the  treatment  of  the  nephritis  and  its 
results,  see  the  section  on  renal  diseases.  We  must  likewise  refer  the  reader  to 
the  appropriate  chapters  for  the  treatment  of  other  possible  complications  of  scar- 
let fever. 

The  patient  must,  as  a  rule,  keep  his  bed  three  or  four  weeks,  even  if  convales- 
cence be  uninterrupted. 

[This  injunction  is  rather  extreme.  Nephritis  is  as  likely  to  follow  a  mild  as  a 
severe  case,  and  occurs  sometimes  in  spite  of  every  precaution.    The  physician 
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should  use  his  discretion  as  to  the  ]t*np^.h  of  iiuiv  the  patieut  is  kept  in  bed,  care- 
fully  guarding  £ijy:aiiist  exposure  to  cold  and  iiupnulenee  in  diet.] 

Tlie  disease  is  so  dang^enjus  that,  whenever  a  case  occurs  in  u  family,  isolation 
is  absolutely  demanded,  and,  if  possible,  all  the  other  children  should  be  sent 
away.  II  this  advice  be  disi-egardetl,  we  can  reject  all  responsibility  for  any 
fuilher  cases  and  their  results. 

[Scarlet  fever  is  a  disi^tise  at  once  so  highly  contagious  and  »o  common  that  it 
may  bt*  taken  as  the  tyjie  of  its  cla^s.  Its  hyg^ienic  treatnjcnt  and  tiie  measures 
ueedfid  lo  prevent  its  spreail  coiiisequeiitly  deserve  more  minute  detail. 

The  sick  i-oom  should  be  at  the  t^jp  of  the  house,  if  possible,  and  exi^iscd  to  the 
Boutli;  every  unnecessary  article  of  furniture  and  all  ornaments  should  be  re- 
moved beforehand,  carpets^  curtains,  and  stuffed  or  upliolstered  furniture  being 
included,  A  window  should  l>e  kept  open  constantly,  top  and  Ixittoni;  in  cool 
weather  a  tire  should  bo  burning";  in  warm  weather  ventiJatiun  is  ftirtheretl  by 
placing  a  g'as-bui'uer  or  large  kerosene  lamp  near  the  thix)at  of  the  chimney. 
Outside  tbe  door  of  the  sick-i*oom  a  sheet  moistened  with  a  disinfectant  solution 
should  1k!  carefully  hung^.  Only  those  who.>ie  presence  is  ab«ohitely  necessary  are 
to  be  allowed  in  the  sick-room,  and  the  physician,  when  his  ^nsit  is  completed, 
should  jMiss  dirfXJtly  out  of  the  house. 

A  couvaleisceut  should  Ik*  kept  away  from  all  who  are  liable  to  contract  or  con- 
vey the  disease  unlil  dfsipiamatioii  lujs  onliroly  ceasod.  Seveml  warm  simp-haths 
should  be  given  b«'fore  the  child  emerges  inttj  every-day  life,  and  it  should  finally 
be  dressed  in  uucuntiimiuakHl  clothing'. 

For  further  diii-ctions  as  to  the  disinfection  of  the  room,  the  clothing-,  and  the 
exci-eta,  see  pages  26,  27.1 


CHAPTER  V. 

MEASI.S8. 

(MtfHfilii.) 

Etiology.— In  contrast  with  the  malignancy  of  scarlet  fever  is  the  compara- 
tively benign  nature  of  measles,  a  disease  of  childhood  which  is  but  little  feared 
even  by  mothers.  It  is  so  wide-spread,  and  the  susceptibility  to  it  is  so  univensal, 
that  measles  passes  for  an  almost  unavoidable  but  ctunparalively  insiguiticant  an. 
noyance.  Indeed,  few  escape  it;  and  probably  the  reiuson  that  adults  have  mea. 
slas  so  much  les-s  frecpiently  than  ehildrea  is  simply  that  most  adults  have  ali'Cady 
suffered  from  it  in  cliildhiiod.  A  second  attack  of  measles  in  the  same  individual 
may  occur,  but  it  is  certainly  exlreniely  rare. 

[In  highly  civilized  countries  measles  ha.s  prevailed  so  long  that  it  would  seem 
that  a  relative  rf si.stance  against  the  poison  has  l>eeri  acquired.  Tlie  frightful  rav- 
ages of  the  disease  when  it  was  planteil  in  virgin  soil,  as  aniong  the  Fiji  Lslandera 
not  many  years  ago,  apparently  bear  out  this  view.  The  susceptibility  to  measles 
is  gi*eater  and  more  widespread  than  ts  that  to  scarlet  fever — that  is  to  say,  fewer 
individuals  reach  adult  life  without  having  experienced  an  attack  of  the  former 
til  an  of  the  latter.  ] 

Measles  generally  comes  in  epidemics.  S])oradic  cases  are  exceptional.  In 
this  respect  measles  differs  dc»cidedly  from  scarlet  fever.  The  i-apid  s]>read  of  the 
disease  when  it  has  once  hrtiken  out  is  a  result  of  its  great  contagiousness.  If  one 
child  in  a  family  is  attacked,  the  others  almost  always  take  the  disease.  The  in- 
fection may  l>e  transferred  even  by  well  pe(»p]e  and  by  means  of  articles  with 
which  the  sick  have  come  in  contact.     We  are  not  yet  ac<iuainted  with  the  spe- 
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cific  poison  of  mea^^les,  although  its  existence  is  to  be  taken  for  gii\nletl^  nor  with 
tho  details  of  its  tran8nu.s&io}i.  Still  it  seems  most  prubabic  that  the  poison  is 
inhaled  through  the  mouth  and  noise,  and  that  this  is  the  reason  why  '\t»  effects 
^are  UBUiilly  fli'st  develojjed  in  the  respiratory  passajg-es  (vkie  infrft).  Thr?  disease 
m  Ik*  artificially  produced  by  inoculation  of  healthy  children  with  the  blood  or 
liquid  secrt'tions  ol  tlnLse  sufferiu;?  from  it. 

Clinical  History.— The  leug^th  of  the  stag:e  of  incubation  is  tolerably  uniform. 
It  is  ten  days  to  the  beginning'  of  the  Hrst  syniptoni.s^  and  thirteen  or  fourteen 
days  to  the  breaking-  out  of  the  eruption.  The«e  tigurt's  liave  been  established  by 
the  observations  of  Panum,  the  opportunity  having  been  afforded  upon  the  fii-st 
introduction  of  the  disease  into  the  Faroe  Islands.  As  a  rule,  there  are  no  esjje- 
cial  prodroraatu  during  the  i>eriod  of  inculmtion  except  some  slight  elevations  of 
jniix^mture.  At  the  end  of  ten  days  the  initial  stage  ♦  be^ns,  gfenerally  suddenly, 
id  with  an  abrupt  rise  of  ti!ni|>erature  to  102^  or  104'  (IJ9"-40^  C).  At  the  same 
tlBie  the  characterLstic  catarrhal  sympt<.>nis  upiK-ar:  nasal  catarrh  (coryzai,  to 
bt  recognized  by  the  abundiint  nasal  secretion,  tlie  frequent  sneezing,  sometimes 
also  by  nose-bleod;  more  or  less  severe  conjunctivitis,  recognizable  by  the  plioto- 
phobiii,  the  reddening  of  the  eyes,  and  the  increased  flow  of  tears;  and,  lastly, 
symptoms  of  a  aitarrli  of  the  upper  part  of  the  respiratory  tract,  usually  nio<lerate^ 
but  nevertheless  causing  hoarseness  and  a  slight  cough.  With  all  thus  the  gen- 
eral c<mdition  is  <li«turbed,  the  children  are  restless,  have  headache,  and  eat  little. 
Sympt^>ms  of  a  mild  sore  throat  are  not  infrequent,  but  are  very  far  from  being  so 
prominent  as  in  scarlet  fever. 

These  mitial  symptoms  last,  as  we  have  said,  throe  or  four  days.  Then  the 
eruption  begins  (stage  of  eruption).  This  us  very  often  preceded  for  a  day  or 
two  by  a  peculiar,  usually  sj^otted,  reddening  of  the  hai*d  and  soft  pidates,  termed 
** eruption  upon  the  mucx>us  membrane."  The  true  eruption  of  measles  begins 
almost  always  in  the  face,  on  the  checks,  forehead,  and  around  the  mouth  (con- 
trasting A^ntli  the  characteristic  i>allor  of  the  chin  in  ^sca^let  fever),  and  spreiids 
fifjm  there  rapidly  downward  over  all  the  rest  of  the  body.  The  eruption  consists 
at  first  of  little  papilla?,  correspontling  to  the  follicles.  These  are  soon  surrounded 
by  a  pale-red,  slightly  elevated  border,  and  in  numy  cases  become  confluent.  Per- 
fectly llat  elevations,  of  various  si»es  and  of  extremely  irregular,  dentate<l,  round- 
ish, or  angular  shape,  develop,  These  are  often  no  thickly  crowded  together  as  ti> 
touch  one  another,  but  usually  limitc*d  pcjrtioiis  of  normal  skin  ijjtt»rvene  Ixjlwccn 
them.     Within  each  raised  Kp  tt  tlie  little  follicular  papilla"  remain  visible. 

With  the  beginning  of  the  eruption  the  fever  rises,  having  been,  tis  a  inile, 
slight  during  tin-  la.st  days  of  the  initial  stiige.  It  attains  abtmt  104 '  or  105"  (40^- 
40-5^0.  In  thirty-si.K  to  forty-eiglit  hours  the  eruption  rcviches  its  full  tlevel- 
opment  and  iti*  greatest  extent.  The  fever  and  the  catarrhal  sympttims  also  i»er- 
sist  for  the  same  length  of  time.  Sometimes  we  tind  a  slight  swelling  of  all  the 
lymph-glands.  Tlien  follows  a  dwline  of  the  fever,  usually  rapid,  and  tn«leed 
almost  by  crisis,  while  the  eruption  after  a  .short  |K?r»od  of  full  development  begins 
gradually  to  fade  ihu^ing  the  two  or  three  ilays  foUowiqg.  At  the  same  time  the 
catarrhal  synvptoins  diminish.  A  moii'i  or  less  extensive  desquamation  of  the 
epidermis  begins,  scarcely  ever  in  large  pieces  as  in  scarlet  fever,  but  in  little 
scales,  "like  bran."  After  eight  or  ten  days,  if  the  disease  runs  a  normal  course, 
the  patient  is  fully  convalescent. 


♦  We  consider  the  tcmi '*  initial  Htasre  "  moro  correct  than  "pnHlroiiml  stuffy."  Tho  "proiromnl 
ftymptom^  "  are  tho  tmt  ^lit^ht  aymjitoiiut  which  occur  durinin;  tlm  time  of  incubuti^n  of  an  irif(,M;tiouM 
diiMtuto,  wliilu  tlio  «tympt4»iiis  prcsunttHi  by  nieasles  befoni  the  breakiog  out  of  the  umption  iire  a  pnrt 
of  Ihc  ftlrtudy  developed  diwjiiae. 
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After  this  brief  description  of  the  usual  course,  we  must  consider  more  closely 
somt'  of  the  synipt<mis  mul  possible  complications. 

The  fevej*  (see  Fig.  f>)  of  measles  exhibits,  as  has  kn^u  alretidy  im})lie<^l,  a  tolera- 
bly typical  course.  It  begins  with  a  rather  marked  and  rapid  rise  u|>oii  the  com- 
menceiueut  of  the  disease.  On  the  morning  of  the  second  day  there  is  usually  a 
marked  remission,  often  to  normal.  In  the  last  two  days  of  the  iniliul  .stage  the 
fever  is  mcxlerate,  very  rarely  being  so  high  as  at  the  beginning.  With  the  erup- 
tion theio  is  a  new,  ri»pid  rise,  usually  higher  than  the  initial  one,  .so  that  we  may 
wfll  divide  the  fever  into  two  perirnls— the  prodtomal  fever  and  the  eruptive  fever. 
This  latter  is  but  brief  and  does  not  pei-sist,  as  in  scarlet  fever,  during  the  entire 
duration  of  the  eruption.  It  falls  by  crisis  when  the  «ish  has  attained  full  de- 
velnpment.  There  may,  to  be  sure,  be  slight  elevations  (»f  teniperatui-e  during  the 
ue.xt  day  or  two;  l>ut>  if  the  fever  Is  considerable  and  persi-stent,  it  is  always  a  sign 
that  complications  have  arisen,  probably  in  the  respiratory  apjiamt us. 

The  eruption  usually  as.«fumes  the 
form  described  above»  but  may  present 
manifold  varieties.  Sometimes  its  de- 
velopment is  rudimentary.  Sometimes 
it  docs  not  begin  in  the  face,  but  oo 
some  otber  part  of  the  lx>dy.  This  is 
geuenilly  regardeci  as  a  sign  that  the 
case  will  be  auomalous  in  other  ways  as 
welL  The  individual  si>ots  may  be 
smaller  than  usual,  and  may  i^emain  en- 
tirely separate  from  each  other  (mor~ 
bi'IIi  papiiiosi),  In  other  cases  the 
frypticm  is  so  confluent  i^norbiUi  con- 
fhtentcsj  that  it  resembles  tlie  eruption 
of  scarlatina.  The  formation  of  vesi- 
cles \m(trbilfi  ve^iruhsi)  al,S4>  occurs,  but 
much  more  rarely  than  in  scarlet  fever. 
Iljcmorrhagic  measles  are  also  observed, 
but  usufdiy  only  in  the  form  of  small, 
capillary  bleeding,  and  in  cases  that 
other^'ise  run  a  perfectly  favorable 
course.  Very  rare  cases  have  indeed  been  descriljcd,  with  a  genend  hfcmorrliagic 
diathesis  and  bad  symptoms.  resendjlLng  lueniorrhagic  scarlatina.  It  is  doubtful 
whether  the  "black  measles''  of  the  old  writers  was  actually  measles  at  all.  In 
addition  to  the  piniper  eruption  of  measles,  other  eniptions  sometimes  develop— 
amontr  olhei*s.  vesicles,  wheals,  and  pustules. 

Tlie  complications  of  measles  ai*e  for  the  most  part  exaggerations,  or  abnormal 
varieties  anti  extensions,  of  those  troubles  which  are  observe<l  during  the  usual 
mild  course  of  the  fever.  As  in  scarlet  fever  (vidt*  supra),  we  often  have  to  deal 
with  the  effects  not  of  the  original,  but  of  secondary  infection.  Compared  with 
the  great  majority  of  mild  attaclis  talking  the  typical  course,  cases  presenting  com- 
plications of  any  severity  are  rare,  and  much  less  frequent  tlian  in  st-ai'let  fever. 
Epidemics  are  only  now  and  then  distinguishetl  by  unusual  severity. 

Often  quite  grave  eye  diseases  art?  developetl.  particularly  blennon^hagic  con- 
junctivitis, keratitis,  and  iritis. 

Marked  inflammation  of  the  muctms  membrane  of  the  nose,  throat,  and  lar- 
ynx may  prohmg  the  courst^  of  the  disease.  These  are  often  merely  exaggera- 
tions of  the  usual  catarrh.  Otitis  media  likewise  sometimes  occurs.  A  laryngitis 
of  in.irkisl  intensity,  with  considerable  swelling  of  the  parts  involved,  may  pi"0- 
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duce  much  discomfort,  or  even  symptoms  of  stenosis  ("false  croup **)•  Actual 
croupous  and  diphtheritic  lesions  of  the  throat  and  larynx  also  occur  (diphtheria 
of  measles).  This  last  is  indeed  much  rarer  than  scarlatinal  diphtheria,  but  may 
have  the  same  unhappy  termination.  It  is  worth  mentioning  that  sometimes 
genuine  laryngeal  croup  is  observed  in  measles,  unaccompanied  by  lesions  of  the 
pharynx. 

It  is,  however,  in  the  lungs  that  the  most  frequent  and  important  of  all  compli- 
cations in  measles  occur.  The  usual  mild  bronchitis  becomes  very  intense,  ex- 
tends into  the  bronchioles  (capillary  bronchitis),  and  then  results,  for  the  most 
part,  in  a  more  or  less  extensive,  lobular,  catarrhal  pneumonia  (q.  v.).  This  is 
almost  always  to  be  suspected  when  moist  r&les  are  heard  in  abundance  over  a 
large  part  of  the  chest,  and  when  there  is  at  the  same  time  persistent  fever  and  pro- 
nounced difficulty  in  respiration,  with  cough  or  dyspnoea.  We  get  decided  dull- 
ness on  percussion  only  when  the  separate  centers  of  infiltration  are  more  than 
usually  confluent.  Genuine  lobar,  croupous  pneumonia  appears  much  less  often 
than  the  Ipbular  variety.  It  attacks  one  lobe,  or  several,  is  attended  by  high  fever, 
and  may  end  with  a  well-marked  crisis. 

The  foregoing  pulmonary  symptoms  usually  appear  at  the  height  of  the  dis- 
ease, and  persist  after  the  eruption  fades.  They  may  delay  convalescence  for 
weeks.  In  other  cases  measles  will  seem  at  the  start  to  run  a  normal  course,  the 
temperature  will  have  already  fallen,  and  then  come  new  fever  and  the  appear- 
ance of  decided  pulmonary  disturbance.  This  is  always  to  be  regarded  as  a  grave 
complication;  and  especially  in  feeble  children  it  may  lead  to  death,  with  the 
symptoms  of  impaired  respiration,  or  of  constitutional  exhaustion. 

Marked  intestinal  symptoms  sometimes  appear,  particularly  an  excessive  diar- 
rhoea, due  to  intestinal  catarrh.  It  is  characteristic  of  measles  that  in  severe  cases 
such  a  diarrhoea  may  assume  a  pronounced  dysenteric  character,  indicated  by  blood 
and  slime  in  the  dejections,  symptoms  which  usually  depend  upon  the  develop- 
ment of  follicular  colitis  with  ulcerations. 

Now  and  then  still  other  complications  may  present  themselves,  of  which  a  full 
enumeration  is  impossible.  Nephritis  does  occur,  but  far  less  often  than  in  scar^ 
let  fever.  A  simple  albuminuria  during  the  acme  of  the  disease  is  not  infrequent, 
but  as  a  rule  has  no  especial  clinical  significance.  We  should  mention  gangrene 
of  the  cheek,  the  so-called  noma,  as  a  complication,  which  is  very  rare  but  appar- 
ently characteristic. 

Pecnliarities  in  the  course  of  the  diaease  are  much  rarer  in  measles  than  in 
scarlet  fever.  Yet  we  see,  on  the  one  hand,  unusually  mild  or  rudimentary 
cases,  in  which  either  the  ra,sh  or  the  other  local  symptoms  are  remarkably  slight, 
and  on  the  other  hand,  abnormally  severe  cases.  These  latter  are  distinguished 
by  the  unusual  height  or  persistence  of  the  fever,  by  the  severe  constitutional  and 
nervous  symptoms,  and  further  by  the  early  appearance  of  complications.  Such 
cases  have  been  termed  "typhoid  measles."  We  have  already  mentioned  the 
severe  form  of  haemorrhagic  measles. 

We  should  notice  the  clinical  relation  which  measles  bears  to  some  other  in- 
fectious diseases — to  whooping-cough  and  tuberculosis.  Measles  and  pertussis 
(q.  V.)  may  follow  each  other  in  the  same  individual  at  a  short  interval,  some- 
times one  and  sometimes  the  other  taking  the  initiative ;  epidemics  of  the  two  dis- 
eases prevail  with  comparative  frequency  at  the  same  time.  Tuberculosis  is  like- 
wise to  be  mentioned  as  an  important  sequela  of  measles.  Its  frequent  appearance 
at  the  close  of  mea.sles  is  of  course  to  be  explained  by  supposing  either  that,  in 
children  who  are  already  the  victims  of  tubercle,  the  further  extension  of  the  tu- 
berculosis is  favored  by  measles,  or  that  the  catarrhal  inflammation  due  to  measles 
leaves  behind  it  an  especial  predisposition  to  infection  with  the  tubercular  poison. 
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The  di^noius  of  iii<":ii?l«'*5,  as  of  th**  other  acute  exantheniatous  diseases,  is  leased 
chietly  up^mi  the  oru|iUniu  Personal  experience  d(^^e-s  more  to  sharpen  the  ])ercep- 
tioii  than  oan  the  fullest  descriptions.  We  can  mei'cly  suspect  the  disease  during 
the  initial  stage  unless  an  cpideniie  pi'erails.  If,  beside  the  characteristic  catarrhal 
Bymptonis,  tlie  above-inentioniMl  erujition  on  the  mucouii  membmne  of  the  palatt; 
exLsts.  the  diagnosis  l)tH"on>es  tolerably  eortiiin.  We  should  consider  that  erup- 
tions similar  to  that  of  mettsles  appear  in  other  diseases,  more  especially  in  Kitheln, 
scarlet  fever,  typhus  fever,  in  the  lieginning  of  small-i><ix,  and  in  syphilis. 
Furthermore,  we  need  t<3  exclude  eruptions  due  to  such  drug^  us  autipyrine,  tur- 
pentine, and  balsam  i>f  cfipaiba.  In  doubtful  cases  we  shall  be  enabled  to  form  a 
decided  opinion  by  the  other  sj'mptonis,  and,  above  all,  by  the  further  course  of 
the  disease. 

Frognous. — We  have  already  remarke^l  how  favorable  in  gX'Heral  the  pi*og- 
nosis  is,  but  we  must  here  rei>eat  that  all  epidemics  do  not  exhibit  the  same 
beni^'n  character,  and  that  in  every  case  the  pbysiciau  must  bear  in  mind  the  pos- 
.sibility  of  complications,  and  particularly  tlie  danger  of  severe  pulmonary  dis- 
turbances. 

Treatment.— The  patient  should  in  general  l>e  kept  somewhat  warmer  than  in 
.scarlet  fever.  Even  in  what  seem  to  l>e  tJie  mildest  cases  the  child  should  be 
kefit  in  bed  till  desquamation  is  over.  The  sick-chamber  is  to  be  somewhat  dark- 
ened, on  account  of  the  photfjpbobia  which  usually  exists  at  first.  In  this  way, 
nornial  cases  run  on  favorably  without  any  esjKicial  theraijeiitic  interposition. 
The  calarrhal  symptoms,  hctwever,  should  always  be  heeded^  since  to  disregard 
them  may  lead  to  their  becoming  aggnivated.  The  chief  requisite  is  cleanliness. 
At  i*egular  intervals  the  eyes,  the  mi.sid  cavity,  and  the  mouth  should  be  washed 
out  with  lukewarm  water. 

If.  despite  all  this,  ceilaiu  distnrbtmces  appear  in  a  worse  form  than  usual,  or 
if  complications  develop,  these  must,  receive  especial  attention.  Severe  eye 
tn*ubles  should  be  treated  accowliiig  to  the  usual  ophthalmological  pi*actice;  and 
here  imguentum  hydrargyri  oxidi  llavi  (1  to  1(J0)  [V,  8.  P.  is  40  to  420]  and  atro- 
pine are  chietly  employed.  The  treatment  of  croupous  trouble  in  the  throat  or 
laryuK  will  be  fully  described  in  a  later  chapter,  For  the  pulmonary  troubles, 
lulcewarm  baths,  combintid  if  need  be  with  rather  ci>ol  douches,  constitute  the 
most  effectual  reme<ly,  which  we  should  employ  if  it  is  in  any  way  possible.  We 
thus  evoke  deeix^r  inspirations  and  |>romote  expectonitiou,  and  tJiereby  contribute 
largely  to  preventing  the  development,  or  the  agirnivation,  of  .severe  lung  trouble. 
Inhalations  of  steam  or  of  medii-ated  fluids  are  often  advantageously  combined 
with  the  batlis.  To  substitute  the  cold  pack  for  the  kiths  is  in  gt?neral  justifiable 
only  when  the  baths  are  not  practicuUle.  Still,  the  pack  docs  gooil.  If  em- 
ployed, it  should  1>e  kept  up  for  thre«  hours  at  a  time,  two  or  thi-ee  times  a  day. 
The  breathing  will  be  improved,  and  usually  the  child  will  go  quietly  to  sleep. 
We  are  not  acquainted  with  any  internal  remedies  for  the  lung  troubles  which 
are  at  all  reliable.  In  rare  instances  the  excessive  accuuuilation  of  mucus  in  the 
bivinchi  requires  the  administration  of  an  emetic.  As  expectorants  we  nmy  ti*y 
ifK?cac,  liquor  ammonii  anisatus,  or  benzoin.  If  considerable  intestinal  disturb- 
ance  arises,  we  must  employ  small  doses  of  opium,  or  calomel,  or  subnitrate  of 
bismuth.  We  hardly  n&nl  to  say  that,  whatever  else  is  done,  the  strength  of  the 
patient  should  be  kept  up  as  much  as  possible  by  giving  viine.  broths,  milk,  GggHj 
etc.  For  at  least  two  or  three  weeks  after  the  disease  has  eodetl,  the  child  nmst  bo 
very  carefully  watched. 

As  the  disea.se  is  usually  so  mild,  prophylaxis  is  not  very  strenuously  attempt«d. 
If  one  child  in  a  family  is  attacked,  it  is  probably  already  too  late  to  isolate  the 
others,  and  it  is  even  an  advantage  to  the  family  to  have  all  the  children  fiuisii  at 
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once  what  they  will  hardly  be  able  eventually  to  avoid.  We  would  make  an  ex- 
ception in  favor  of  isolation  if  the  disease  prevailed  in  a  severe  form. 

[It  is  not  customary  with  us  to  insist  so  strongly  upon  isolation  and  thorough 
disinfection  as  in  scarlet  fever.  But  the  tendency  of  the  present  day  is  toward  a 
wide  application  of  the  principles  of  preventive  medicine.  It  is  certainly  of  no 
advantage  to  a  child  to  contract  the  measles.  Delicate  children,  especially  those 
with  tubercular  predisposition,  should  be  carefully  guarded  against  it;  and,  even 
if  it  is  decided  that  it  is  not  worth  while  to  attempt  to  confine  the  disease  to  one 
member  of  a  family,  every  precaution  should  be  taken  against  infecting  other 
families.  Under  suspicious  circumstances,  consequently,  children  are  to  be  kept 
away  from  school  and  from  contact  with  others. 

If  there  is  any  reason  to  fear  the  development  of  tuberculosis,  every  possible 
hygienic  means  should  be  employed  in  order  that  full  vigor  may  be  regained.] 


CHAPTER  VI. 

ROTHEIiN. 

{German  Meaelet.) 

ROTHELN  is  a  disease  similar  to  measles,  but  distinct  from  it,  although  formerly 
often  confounded  with  it,  and  perhaps  with  scarlet  fever  as  well.  The  observa- 
tions of  Steiner,  Thomas,  and  others  leave  now  no  room  to  doubt  that  these  dis- 
eases are  distinct,  for  epidemics  occur  in  which  all  cases  present  the  characteristic 
peculiarities  ascribed  to  rotheln.  But  the  best  proof  is  that  children  who  have  had 
rotheln  are  not  infrequently  attacked  by  genuine  measles  later.  It  may  indeed 
be  very  difficult  in  an  individual  case  to  decide  which  disease  is  present;  but  that 
rotheln  does  exist,  as  an  independent  form  of  disease,  can  be  denied  by  those 
alone  who  have  never  seen  it. 

After  an  incubation  of  about  two  or  three  weeks  the  disease  begins  with  the 
appearance  of  the  eruption.  Initial  symptoms  preceding  the  eruption  are  either 
wholly  absent  or  at  most  last  for  half  a  day.  The  eruption  is  decidedly  like  that 
of  measles,  but  its  individual  spots  are  smaller.  They  are  seldom  larger  than 
small  peas  and  circular,  being  only  exceptionally  as  dentated  and  irregular  in 
outline  as  are  the  maculae  of  measly.  They  appear  on  the  whole  face,  the  head, 
the  trunk,  and  the  extremities,  are  pale  red  (sometimes  deep  red),  but  slightly 
elevated,  and  are  not  apt  to  become  confluent.  In  rare  instances,  small  vesicles 
develop  upon  the  macules.  The  soft  palate  sometimes  exhibits,  as  in  measles,  a 
faint  macular  eruption  at  the  beginning  of  the  disease.  After  two  to  four  days 
the  eruption  fades.    There  is  usually  no  decided  desquamation. 

Other  symptoms  of  disea^se  than  this  eruption  are  slight.  Fever  in  many  cases 
appears  to  be  entirely  absent.  As  a  rule,  there  is  for  a  day  or  two  a  slight  eleva- 
tion of  temperature,  reaching  102*  (39*  C.)  at  most.  Tokens  of  a  moderate  catarrh 
of  the  conjunctiva,  the  nasal  mucous  membrane,  the  throat,  and  the  larynx  are 
also  observed — ^viz.,  photophobia,  nasal  discharge,  and  cough.  Often,  the  cervical 
lymph-glands  are  more  or  less  swollen.  The  constitutional  disturbance  is  gener- 
ally so  slight  that  the  child  can  hardly  be  kept  in  bed.  Important  complications 
hardly  ever  occur. 

The  prognosis  of  rotheln  is  therefore  perfectly  favorable,  and  the  employment 
of  any  special  treatment  is  needless. 


ACUTE  GENERAL  INFECTIOUS  DISEASES. 


CHAPTER   VII. 

SMALL-POX 

( Variola^     Varioi^id.) 

iEtiology. —-Small-pox  has  been  known  for  centuries,  allhouprh  formerly  often 
ron founded  with  oilier  diseases.*  It  is  one  of  the  most  dn'adtHl  acute  infections 
disoai^es,  and  in  earlier  times  it  has  desti-oyed  thousjiuds  in  its  i>e.stilential  pn->|^ress. 
It  \va,s  tlie  disco ver>' of  the  possibility  of  proplrylaclic  in<M2u]ation.  and  the  ever- 
iiicroa^iiiiyf  spi^ea*!  of  this  pi'ecautionary  measuj'e,  which  fiist  j'obbed  the  disease  of 
some  ijortion  of  its  terrors. 

Numei-oiiHstatemeiitii  have  been  made  about  the  oecurrpnce  of  micro-orjuranisms 
in  the  variolous  eruptions  on  the  skin  and  mucous  inembranes,  but  we  are  com* 
pellet!  to  say  that  we  aiTi  not  yet  acquainted  with  the  six^cilio,  organized  jioison  of 
suuill-iKix,  however  strongly  justified  we  may  lie  in  ftxsuniiun:  its  existence.  Bac- 
teria can  in  fact  easily  he  demonstrated  in  the  eruptii^)u  of  variola,  liut  moat  of 
them  come  from  the  siuToundiug  atmosphere,  and  have  no  relation  to  the  sijecific 
variolous  pnK5esses.  The  foci  of  bacteria  found  in  the  internal  organs  (Iivcr» 
spleen,  kidneys)  are  also  due,  as  their  discoverer,  Weigert,  himself  supjxMsed,  to  the 
secondary  insrresji  of  other  varieties  of  miero-organisms,  and  are  not  directly  asso- 
ciated with  the  variolous  pi-ocess,  the  diseased  eoutlitiou  of  the  skin  furnishui^  a, 
ready  entninre  for  infectious  matter. 

Predisi>osition  to  variola,  except  as  diminished  by  vaccination  {vide  infra),  is 
univei^al.  The  disease  may  appear  at  any  f^i^e,  even  in  utero.  Women  are 
believed  to  bfi  especially  liable  to  it  din'Sng"  pi-egnaney  and  cliild-bed.  It  is  said 
that  pei*sons  ill  witli  another  acute  infectious  disease,  such  as  scarlet  fever, 
meaiiles.  or  typhoid  fever,  are,  for  the  time  being,  tolerably  secure  from  infection 
with  small -pox;  but  this  rule  has  exceptions.  The  same  individual  rai'ely  takes 
the  disease  a  second  time. 

A  case  of  variola  is  always  tlie  result  of  transmission  of  the  poison  to  a  healthy 
])erscui  frf»ni  one  who  is  alreadj'  ill  with  it.  The  specific  |Mas<ui  certiiinly  is  most 
abundant  in  the  disea^sed  portions  of  the  iHKly  and  in  the  pus  of  the  suppuratinjf 
l)oi*ks,  as  well  as  the  crusts  and  scales  which  arc  left  when  these  have  dried  up; 
but  tlie  disease  is  also  contaorious  in  its  earlier  stan:es,  before  the  pn.stules  develop, 
and  even,  accortling  to  a  few  observations,  during  the  statife  of  incubation.  Cer- 
t'linly  the  vari^ilous  jioison  is  very  volatile — that  is,  it  is  pn>ne  to  disseminate  itself 
throup:h  the  air  in  the  neifrhborhood  of  the  patient.  In  ortler  to  catch  the  disease 
it  is  not  necessary  to  touch  the  patient,  but  mcmly  to  remain  in  his  vicinity.  In 
many  cases  we  can  not,  however,  detciTuiue  with  exactness  the  mode  of  trans- 
mission, siuce  the  contagion  may  either  be  direct  or  by  means  of  objects  and 
utensils  with  which  a  patient  has  come  in  contact^for  example,  the  soiled  linen. 
The  dead  body  is  capable  also  of  transmitting  the  disease.  In  p:eneral,  numei-ous 
instiinces  point  to  a  considerable '*  lenaeity"  in  the  jwis-im.  The  precise  majiner 
of  infection  is  not  yet  known.  It  is  most  probable  that  the  poison  is  drawn  into 
the  luno^  with  the  inspin'd  air. 

It  has  been  demonstrated  that  the  disease  can  be  transmitted  to  healthy  pei'sona 
by  direct  inoculation  of  tlie  contents  of  the  variolous  pustules.  It  is  st:ited  that 
!nnnkeys  and  other  atiimals  may  be  successfully  inoculated  in  the  same  way. 
Whether  inoculations  witli  the  blood  of  the  sick  will  reproduce  the  disease  is  notj 


*  T)io  veT>'  unnie  small-pox  (jfetiU  i^hoU)  is  signlftc«at  of  it*  coafUaion  with  Bypliilia,  wWch  w« 
termod  tho  "  grcsnt  ix>x.*' 
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yet  seitled.     Tlie  secretion."*  (saliva,  sweat,  uriae,  and  milkj  do  not  apparently  con- 
Uiiu  the  infections  Tnatt«T.* 

CouTM  of  the  Buease.  Variola  and  Varioloid.— The  stajr©  of  incubation  lasts 
some  ten  to  fourteen  days,  often  u  soDKfiwhat  shorter  tim«,  suldom  longer.  During 
this  period  pnj<lr<:)nial  s^inptonis  are  absent  or  insi^iificant. 

The  disease  itself  begins  suddenly  with  what  are  usually  very  characteristic 
initial  symptoms — rigor,  fever,  headache,  and  intense  pain  in  the  loins.  It  is  only 
in  comparatively  few  cases  that  one  or  another  of  these  SJ^nptonl8  Is  slight  or 
wanting.  The  constitutional  sjTnptoms  may  Ix^  Vf^ry  severe — a  dry  tongue,  stupor, 
wakefulness,  delirium,  The  fever  continues  intense  for  s<juie  days.  The  pulse  is 
much  quickened.  There  is  ahnost  total  unore.via,  and  oft^n  there  is  vomiting. 
There  is  constipation,  or,  more  rarely,  diarrha*a.  Frequently  there  is  a  slight  sore 
throat,  and  sometimes  a  slight  bi*«jnchilLs.  Tlie  spleen  is  enlarged  in  most  of  the 
severe  cases,  and  the  urine  often  has  a  tnice  of  albumen.  In  women,  menstruation 
occurs  in  a  remarkably  large  number  of  cases,  Hie  prf»i)er  v^ariolous  eruption 
does  not  at  once  appear,  but  from  the  second  day  other  characteristic  efflores- 
cence^ are  not  rare.  These  are  tenne*!  the  initial  rash  of  small-pox.  We  may 
find  cither  a  ditTus©  or  macular  erythema,  extending  in  varying  degree  over  the 
trunk  and  exlramities,  or  a  haemorrhagic  eruption  witli  small  spots  api>earing  by 
preference  u|>on  the  hypogastrium  and  the  umer  surface  of  the  thiglis  (in  the  so- 
iled femoral  triangle  of  8imori).  It  is  noteworthy  that  this  particular  region  is 
id  often  to  remain  free  from  Uie  proiier  Viiriolous  eruption.     The  erytJicma  soon 

lishes,  but  thepetechipe  remain  visible  for  snme  time. 

The  mitial  stage,  Just  pictured,  lasts  UKUully  three  days.  Severe  symptoms 
occurring  at  this  time  do  not  exclude  the  possibility  that  the  further  coui-se  of  the 
tUscase  may  prove  favorable,  while  mild  Kymptoms  are  of  go<xl  omen. 

At  the  end  of  the  thir*l  or  on  tlie  fourth  day  the  tem]x*rature  makes  a  decided 
fall,  and  the  regidar  variolous  erupt ic»n  begins  to  be  fleveloi)e{l  ufxtn  the  skin — the 
titadium  erupiionin.  During  tliis  iX't-iiMl  an  evident  difTorence  am*)ng  the  separate 
cases  lic<x)mes  manifest.  This  distinction  can  not  indeed  be  always  drawn  with  a 
narrow  line,  but  it  is  noticeable  enough  to  justify  the  establishment  of  two  types 
of  variolous  disease.  We  i-efer  t*>  tlie  division  into  a  severe  form  (variola  vera), 
and  another,  mild  form  (varioloid).  The  variola  proper  has  a  well-developed 
eruption  with  ujaTiy  pustules,  and,  as  a  result  of  this,  a  second  stage  of  fever 
{stiidium  Hujtpuraiiotiis),  Varioloid  has  a  much  moi-e  scanty  eruption,  and  little 
ot  no  suppurative  fever.     We  must  now  discuss  these  two  fonns  separately. 

Variola  Vera. 

The  eruption  «lmo«rt  always  begins  in  the  face  and  u]x»n  the  hairj'  scalp,  ap- 

poaring  wimewhat  laU-r  on  the  trunk  nnd  arms,  and  hist  of  all  uiwn  the  legs. 
It  begins  in  the  form  of  little  whI  dots  and  spots,  whirh  develop  in  alsjut  two  days 
to  small  pai>nles  (stadium  ftoritioiuin.  If  the  hand  l>o  |>afvswl  over  tbickly  set  and 
well-develop«Hl  iwipulex  of  variola,  a  peculiar  soft,  satin-like  feeling  is  iK*i"ceived. 
On  the  points  of  tlieso  |)apillie  a  little  vesicle  forms.  This  keeps  gn>wing  larger 
and  larger,  its  content.^  Wvorae  turbid  aud  purulent,  till  nt  Inst,  on  the  sixth  day 
of  the  eruption  and  the  ninth  f>f  the  disease,  the  development  of  the  genuine  piist- 
tde of  variola  is  complete  {stadium  guppumtionis)^  The  pustule  usually  pn-sents 
u|H»u  its  summit  a  little  dim]>le  <"  Pocken-nals>l  "),  ami  is  surrmuided  by  a  re*l 
border  or  "halo,"  Where  the  pocks  ui-e  especially  ehwe  togellior,  as  in  the  face, 
the  skin  between  them  is  diJfust-ly  swollen,  and  the  c<mse«|uent  btn-uing  and  iwiin 
are  excessive.  Tlie  c«»untenance  becomes  much  di.sHgured.  Often  tlieeyes  can  not 
bo  opened  because  of  the  axlema.     The  hands  also  ai^»  ai)t  to  l>o  intensely  att'et-ted. 
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especially  the  back  of  the  hands,  and  also  all  parts  which  have  previously  been 
mjured  in  any  way  (pressm^e  or  friction  nf  clothing,  elc\).  The  immunity  of  the 
skill  in  the  so-called  femoral  triangfle  bas  been  already  mentioned. 

At  the  same  time  with  the  eruption  upon  the  skin,  or  t-v^en  somewliat  earlier,  a 
perfectly  analogous  eOlui-escence  develops  uixm  tlie  mucous  membranes.  Tlie 
chief  places  for  itis  appearance  are  the  mouth  arid  tliroat,  llie  toug^ue.  the  soft  pal- 
ate, the  nasal  cavity,  also  the  Icrjnix,  the  trachea,  and  the  upi>er  part  of  the  oesopha- 
gus. In  the  vagina  and  rectum  it  is  rare  and  scanty,  lu  tlik  mucous  efflores- 
cence, however,  there  arc  no  pit>per  pustules,  but  small,  sui>orficial  ulcers.  These 
result  frt)m  the  maeei*ation  of  the  upj^ermost  layers  of  tbe  nuicous  membrane. 
They  sometimes  become  c^mfluent.  The  annoyance  produeed  hy  this.  eruiitii>n  in 
tbe  mouth  and  thmat  is,  of  course,  very  great.  Tbe  pocks  in  the  larynx  manif&st 
themselveis  by  hoai-seness,  and  occasionally  by  synipttmis  of  st+^-nosis. 

Aa  we  have  said,  the  beginning  of  the  eruption  is  tbe  signal  ff»r  a  noticeable 
fall  in  the  temperature.  But  in  true  vai'iola  the  fall  does  not  reach  the  normal, 
or  ouly  temporarily.  Tlie  other  symptoms  likewise  remit,  especially  the  head- 
ache and  lundwr  puin.  When,  however,  the  suppuration  begins,  the  fovcp  risea 
once  nKtre,  and  there  are  fresh  symptoms  of  cou.stitutional  disturbance.  This  is 
the  time  for  the  dreaded  attacks  of  delirium,  during  vvliich  the  patient  must  be 
vigilantly  walchetl,  lest  some  untoward  event  happen.  Now,  too,  complications 
may  arise  {vide  infra). 

On  the  twelfth  or  thirteenth  day  of  the  disease  the  pustules  begin  to  dry  up 
(atftdinm  ea^sicrationis).  The  purulent  contents  of  the  pustules,  part  of  which 
have  burst,  form  yellow  crusts,  the  swelling  of  the  skin  subsides,  and,  a  few 
dajs  later,  the  crusts  and  scabs  begin  to  fall  off.  With  the  beginning  of  desic* 
cation,  the  fever  declines  ;  the  hicid  us  well  as  tbe  constitutional  symptoma 
Uicnme  daily  slighter^  and  convalescence  follows.  The  healing  of  the  pustules  is 
freriuently  accompanied  l>y  an  exti'eniely  Iroublescnne  itching.  After  tbe  scabs 
have  been  cast  otf,  the  akin  presents  pigmenteil  spots,  which  persist  for  months. 
Wlierever  the  cutis  vera  has  it,self  been  destroyetl  by  the  supiniration,  a  scar  is 
inevitable.  Thus  ari.se  tbe  familiar  scars  of  small-pox,  which  continue  visible 
thniugli  life.  Vf*ry  often,  after  the  end  of  the  disease,  there  is  almost  complete 
aloiJiecia.     The  hair  often  gi'owa  again,  but  not  always. 


Varioloid, 

The  distinction  between  varioloid  and  variola  vera  is  not  in  Idnd,  but  in  de- 
gree. Varioloid  is  only  a  milder  form  of  variola.  There  is.  as  we  have  already 
said,  no  sharp  Ixjundary-liue  tetween  the  two.  Varioloid  is  tnost  often  observed 
in  those  whose  susceptibility  to  the  variohuLS  p<»!son  bas  been  diminished  by 
vaccination  (vide  infra). 

As  above  mentioned,  the  behavior  of  the  disea.se  during  its  initial  stage  will 
not  permit  us  to  denude  positively  whether  variola  or  varioloid  will  l>e  developed. 
It  is  true  that  if  the  symptoms  be  especially  mild,  we  may  guess  that  it  will  be 
varioloid  :  and,  h'kewise,  tbe  appearance  of  the  initial  erythema  already  spoken  of 
is  regai\led  as  a  favorable  omen. 

Shortly  after  the  pocks  begin  to  appear,  the  decision  can  almost  always  be 
made  with  certainty.  In  vari<doid  the  eruption  is  nither  scanty.  It  is  often 
irregular,  and  does  not  by  any  means  always  begin,  like  that  of  vari(da,  in  the 
face,  but  often  on  the  trunk,  Tlie  individual  pwks  are  in  no  way  ditTerent  from 
those  of  variola  ;  but  it  often  ha]>pcus  that  they  do  not  pass  through  all  the  regu- 
lai'  stages  to  full  suppuration,  but  undergo  l•esoluti<^n  before  this  tx:curs.  Such 
cases,  where  there  is  nothing  beyond  papilhe  or  vesicles,  ai-e  sometimes  spoken  of' 


SMALL  PO: 


55 


as  varioloia  verrucosa  sen  milinris.  The  sc-antiuass  of  llie  eruption  and  the 
limited  amount  of  suppui-ation  hare  for  lljGir  ct>rollary  an  absence,  or  at  least  a 
very  slig-ht  development,  of  the  suppurative  fever. 

When  tpje  eruption  ap]»ears  ihe  temperature  usually  fwlls  by  crisis  to  the 
normal  level  and  remains  there.  The  desiceution  may  bejrin  a«  early  as  the 
eijrhth  or  tenth  day  of  the  disejise,  so  that  the  whole  duration  of  varioloid  is  con- 
aideral>ly  shorter  than  that  of  variola.  Grave  complicatit>ns  are  very  exceptional. 
The  pocks  may  develop  up^n  the  mucous  membranes,  but  here,  too,  they  are 
scanty  and  not  very  vigorous. 


ComsE  OF  THE  Fever,  Symptoms  presented  by  Separate  Organs,  and  Com- 
plications. 

1.  Fever  UHde  FijEf.  7). — In  the  initial  sta^,  as  we  have  fwiid.  the  temperature 
rises  rapidly  as  a  rule,  with  a  pronounced  rig'or;  and  during  the  first  days  it  very 
often  i-ejiches  104°  to  100"  (40Ml^  C).  It  sinks  on  the  Uiird  to  the  sixth  day, 
when  the  ftrst  papilla*  develop,  and  now,  in  the  ease  of  varioloid,  falls  rapidly  to 
normal,  and  remains  there.  In  variola  the  deeliue  is  slower  and  less  complete; 
and  with  the  beg-in iiiin!:^  of  suppuration  the  temperature  begins  to  rise  again.  The 
violence  of  this  suppiu-ative  fever  is  usually  in  dii-ect  proportion  to  the  severity  of 
the  eruption.     It  lias  manifold  fluctuations,  but  seldom  lasts,  in  severe  cases,  less 
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ttian  a  week.  Temjieratures  of  101"  (40"  C.)  and  higher  are  common.  The  fever 
<leclines  by  lysis.  In  case  of  api)nxichiug  dcjith.  the  temperature  may  be  ex- 
tremely high,  even  reaching  10S°  or  WX  (42'^-4:r  0.), 

2.  Shin.— We  have  already  desoritji'd  ttie  macroscopic  appearance  of  the  erup- 
tion. It  remains  to  mention  brielly  the  bist<^dogical  phenomena.  The  first  de- 
monstmble  changes  are  in  tiie  cells  of  the  deej>er  Layers  of  the  rete  Malpighi.  As 
result  of  the  variolous  infection,  the  cells  perish,  are  swollen  by  the  lymph 
rhich  escapes  from  the  papillary  blocxl-vessels,  and  are  transformed  into  tlaky* 
homogeneous  masses  without  nuclei  ("coagulation  necrosis  "of  Weigert).  The 
lym]>h  bec<jmes  more  and  mor»?  abundant,  and  crowd.s  the  cells  farther  and  far- 
tiier  apart.  These  are  thereby  finally  changed  into  threacls  and  menibranes, 
forming  a  distinct  net-work  in  the  vesicle.  This  explains  why,  if  such  a  vesicle 
l>e  pricktHl,  its  entii-e  contents  are  never  discharged  at  once.  Great  numbers  of 
white  corpus<'les  escape,  along  with  the  lymplu  fi-om  the  blood-vessels,  and  finally 
render  the  contents  of  the  original  vesicle  purulent.     Prtjliferative  processes  occur 
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in  the  jnirrouiuling'  C'lnthelial  rells,  wln<>h  ai'f  still  intaot,  and  thus  the  marjErin  «f 
the  vesicle  becomes  elevated,  while  the  dead  iKirtion  in  the  center  sinks  in.  Thus 
the  pcx'k  Ijecomes  umbilic^ited.  If  a  ix»rtion  of  the  papilla  itself  suppurates,  a  scar 
must  be  left  on  healiog.  If  the  pi^ocess  remains  limited  to  the  epithelium,  complete 
rcgeuenitiou  takes  place,  and  the  skin  rea.ssumes  its  normal  ap]w?arance. 

Certain  secondary  complications,  which  sometuiies  att^ick  the  skin,  remain  to 
be  mentioned  :  ahscess,  phlegmon,  erysi|)elaH,  gangrene,  and  Ixid-sores.  None  of 
these  are  directly  due  to  the  wpecilic  variolous  intoxication. 

3.  Re»jnrntovif  Organs. — The  disturbtmces  hei*e  are  in  part  symptoms  of  the 
sfjecilic  ]>rtKX*.ss  of  the  diseas:',  and  in  part  secondary.  The  Ireijuent  occurrence  of 
secondary  symyjloms  in  small-pox  is  ea.sy  to  undei-stand  (conipsire  the  chapter  on 
b>biihir  pneumonia ).  Of  thc'^  prim^iry  symptoms,  we  should  uiention  genuine  pocks 
in  the  larjnx,  the  trachea,  and  the  larger  bronchi.  As  sequels  to  these,  more  or  les8 
severe  secondary  disordei's  oih?  veiy  frequent  :  laryngeal  ulcerationn.  which  may 
even  leml  to  Iaryn«x?al  pei'ichondritis  and  anlema  of  the  glottis  ;  diffuse  bron- 
chitis ;  lobular  pneuuiHniu.  often  of  great  extent,  due  tct  the  inhalation  of  a^lid 
matter  into  the  lungs^  and  fr*Miuently  accompanied  by  pleurisy.  It  should  bo 
especially  noticed  that  lobar,  croupous  pneumonia  is  not  I'are.  Whether  this  be 
likewise  fiecondary  or  a  direct  result  of  the  variolous  poison  is  not  yet  known. 

4.  Digetifive  System. — The  genuine  ixjcks  oft^en  develop,  as  sttUed,  in  the 
mouth  and  pharynx,  and  likewise  in  tlie  upper  part  of  the  ctfsophagus.  They  are 
not  observed  in  tlie  mucous  monibrune  of  I  be  stomach  or  intesiines.  The  active 
diarrhcea  sometimes  seen  flepends  upon  catarrh  of  tlie  intestine.  Dysentery  is 
rare.  The  eruption  in  the  mouth  and  throat  may  i-esult  in  severe  secondary  trou- 
bles, purulent  otitis,  pait>titis,  pharyngeal  diphtheria,  etc.  The  spleen  is  almost 
always  considerably  enlarged,  and  often  the  liver,  hut  in  a  less  degree. 

5.  CircHlatory  System. — Pathological  changes  in  tiie  heart  are  rare,  if  we 
except  the  slight  pai'enchjmatous  degeneratitm  of  its  nmscular  filK-rs,  common  to 
almost  all  severe  infectious  diseases.  Sometin>es  thei*e  is  a  slight  endocarditis 
(q.  v.),  which  is  pinibably  secondary.     Pericarditis  is  rather  more  frequent. 

C.  Organs  of  Special  Sense. — Geunine  varif>lous  pustules  ot"Cur  upon  the  eye- 
lids iind  the  conjunctiva.  Later  in  the  disease  there  may  be  kei*atitis,  iritis,  or 
choroiditis. 

We  have  already  mentioned  tiio  relative  frequency  of  aural  disturbances,  par- 
ticularly punilent  otitis  media. 

7.  Articular  swelling  nuiy  appear  in  the  suppurative  stage.  The  shoulders  and 
knees  are  most  apt  to  be  attacked.     Periostitis  also  occurs, 

8.  Nerroua  System.— We.  Hud  mi  pathological  changes  correspMmding  to  the 
severe  nei'vous  derangemenls  manifested  during  the  diseases  After  the  sn*all-pox 
is  over,  spinal  diseases  sometimes  occur,  with  either  paralysis  or  ataxia.  Westphal 
has  domonsti*ale<l  as  their  cause,  in  some  cases,  nunuTous  diysi^minated  centers  of 
inflammation  in  the  spinal  coixl. 

9.  Alliuiniuuria  is  quite  frequent  in  severe  attacks,  but  genuine  nephritis  is  a 
very  rare  com  plica  lion. 

Anomalies  in  the  eoTirse  of  the  disease  ai^  nmnifohl.  ^Ve  do  not  spesik  of 
the  two  typiful  forms  ah-eady  ctmsKlered.  There  are  abnormally  mild  cases,  with 
scarcely  any  initial  symi>tom.s, or  with  an  obscure  eruption,  or  witli  no  eruption  at 
all  ifebris  i^an'oloaa  sitie  e^rnnthemate).  In  such  cases  a  correct  diagnosis  is  pos- 
sible only  at  the  time  an  epidemic  prevails,  and  by  the  aid  of  the  attendant  iptio- 
logical  circumstances.  There  am  alsfi  abortive  cases  in  which  the  tirst  symptoms 
are  seven%  but  which  recover  with  remarkable  rapidity. 

The  abnormally  severe  cases  are  nioi-e  imiwrtajit.  First,  there  is  the  confluent 
variety.     Tliis  is  merely  the  typical  process  in  its  corapletest  development.     Tho 
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initial  symptoms  are  themselves  gfeiierully  very  severe,  and  are  followe<l,  witLout 
any  c<rii8idenible  remi.ssioD  of  the  fever,  by  the  eruption  of  bundred>»  of  pustules. 
The  skin  of  the  face  and  hands  is  one  continuous  area  of  suppuration.  Thr  l<Knil 
disL-omfort  is  e.xtivme,  as  is  also  the  intensity  of  the  fever  and  of  thecoujitituti<»nuI 
symptoms.  The  nervous  system  sutfei-s  most.  There  is  at  the  same  time  im  un- 
usually abundant  eruption  upon  the  mucous  membranes.  The  occun-cnce  of  the 
aliove-mentioned  complications  alt'ccting  the  various  organs  of  the  b<.Kly  is  fre- 
(juent.  Death  is  a  comjiion  result;  or,  if  recsovery  takes  place,  it  may  be  delayed 
by  tedious  sequelce. 

Hsemorrhagic  small-pox  is  the  worst  anomalous  form.  The  name  is  applied 
to  several  different  varieties.  In  the  first  place,  any  vaHolous  eruption  may  be- 
come more  or  lejss  ha»m<»rrhagic.  and  yet  the  general  coui-se  of  the  disease  not 
he  essentially  altere<l.  Such  cases  are  more  common  among  elderly  jHstple,  cachec- 
tic persons,  and  drunkartls.  Secondly,  there  is.  a  very  severe  fi>rm  of  small-pox, 
which  is  generally  quickly  fatal.  The  initial  stage  is  marked  by  the  unusual 
severity  of  the  symptoms.  Tlie  abundant  ei-uption  soon  becomes  hiemorrhagic, 
and  there  are  also  ©cchymoses  in  the  mucous  membranes  and  the  internal  orjruus. 
This  has  been  called  black  small-pox,  and  by  Curschmann  vavMia  luEtnorrluigica 
puHtitloaa, 

There  is  another  ff>rm  of  ha^morrhagic  variola,  ditlVrent  from  these  hut  linked 
lo  them  by  transiticuial  varieties.  In  it  the  acute  lucmorrhajiric  diathesis  develoix* 
dui'ing  the  initial  stxiji-c?.  Death  almost  always  occurs  fiefoir  the  iTgiilar  variolous 
eruption.  This  most  frightful  form  is  usually  termed  j>Mr/>«7xi  variolofta.  That  it 
is  small  pox  is  proved  by  its  £etiological  relations  alone.  Otherwise  it  would  be 
impossible  to  di.stingntsh  it  fK)m  certain  other  acute  septic  disorders.  It  is  prone 
to  attack  tlie  youthful  and  vigomus.  Chills,  headache,  and  pain  in  the  loins  are 
the  first  symptom.s,  just  as  in  ordinary  cases.  Cutaneous  ecchymoses  appear  as 
early  as  the  second  or  third  day.  They  increase  in  area  so  i-apidlj*  that  one  can 
almost  see  them  grow.  They  are  most  extensive  in  the  hyjKigastric  region.  There 
are  also  ecchymoses  in  the  eyelids,  the  conjunctiva,  the  mouth  and  pharynx,  and, 
as  the  autopsy  disclosea,  many  in  the  internal  viscera.  The  constitutional  symp- 
toms are  most  seven*,  and  the  patient  seldom  survives  the  fifth  or  sixth  daj^  of  the 
dlseajie. 

Diagnosia — Tliecert.ainty  with  which  we  can  make  the  diagnosis  of  small-pox  in 
any  welKlevelopeil  case  is  equalwl  by  the  ditliculty  of  docidiTig  about  it  during  the 
in-iiiniiig  of  the  disease,  or  evcMi  during  the  Ix'ginning  of  the  erui»tion.  At  this 
ptriod  diagnosis  njay  be  impossible.  When  the  variolous  eruption  is  in  pixx'css 
of  development,  it  may  be  ct»n founded  with  tjT>hus  fever,  with  that  form  of  mea- 
sles in  which  the  papilla*  are  prominent,  with  syphilitic  eruptions,  and  with  cer- 
tain forms  of  erythema  exsudativum,  just  biMMiking  out.  We  can  not  here  fully 
discuss  all  the  factors  which  slmuhi  Ik?  considered  in  making  this  diagnosis.  It  is 
important  not  to  reganl  the  cutaneous  apjH^arances  alone,  but  to  note  all  the  other 
symptoms  besides.  But  it  is  often  ntneHsary  to  watch  a  doubtful  case  for  some 
tima  Ik* fore  a  diagnmis  c^n  be  established. 

Prognoflia. — The  facts  which  are  of  greatest  weight  in  prognosis  have  already 
lH*n  emphasize^l.  We  may  repeat  that  during  the  initial  st^ige  the  prttgnosis  of 
any  individual  c»^  ctin  seldom  be  determined.  If  the  Ibst  .symptoms  ai-o  mild, 
or  if  the  initial  erj'therna  appears,  the  case  is  regartled  hopefully.  The  abundance 
of  the  eruption  has  an  influence  upon  the  severity  of  the  disease,     Circumslancea 

niliar  to  the  individual  are  als^>  important— e.  g.,  age.  constitution,  or  alcoholic 
ibits.  We  have  already  calUni  atttmtion  to  the  danger  of  c<^nfluent  small-jx^tx, 
and  lo  tlie  almost  abs<jlutely  fatal  pnignosis  in  the  genuine  hsemorrhagic  variety. 
The  mortality  varies  greatly  in  different  epidemics;  or*  the  average  it  may  be  taken 
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at  about  fifteen  to  lliirty  per  ceint.  Beiyoiui  doiiht,  the  introduction  of  vacrinatina 
h:i,s  drc'idedly  lesseiiud  tijc  fal^'^ility  of  the  disease  by  diniiiiishing-  liie  fi*equeuey  of 
the  severe  forms. 

Treatment — 1.  Prophylaxh — Vaccinatiott. — As  in  ail  contagions  diseases, 
isol:itioa  is  of  litth*  uvail  unless  complete.  This  fiict  has  led  to  the  ei-ection  in  late 
years  of  siuall-iKJx  hospitals.  All  utensils  used  by  the  patient,  and  his  clothing, 
bedding,  and  the  like,  should  be  most  carefully  disinfected.  Ttie  best  method  is  to 
employ  a  hi^h  degree  *>f  heat— viz.,  ^0'=  to  250'  (115'-r20'  C). 

Tbe.se  pi^eeauliooary  measures  are  employed  Lri  many  other  diseases  as  well,  but 
for  small-pox  we  are  aequaintetl  with  a  peculiar  method  of  prophylaxis.  It  is 
founded  u^ion  a  fact  which  is  at  ojice  the  most  remarkable  and  inexplicable,  and 
the  mtl^t  benelleent,  within  the  domain  of  the  infecliotis  diseases.  We  refer  to 
vaccination.  It  must  long  ago  have  been  remarked  that  a  person  who  hiis  had  ihe 
disease  once,  enjoys,  to  a  large  degi*ee,  immunity  from  any  fre.sh  infection.  This 
suggestGil  the  idea  of  exiiosing  children  purpo.sely  to  contagion,  .so  as  to  insure 
tbem  from  small-jMix  for  the  rest  of  their  lives.  The  actual  iooculatiim  of  small- 
pox is  said  tc*  have  been  long  practiced  in  India  and  China.  In  the  year  1717  it 
was  employed  by  Lady  Montague,  of  England,  uj>on  her  own  son,  and  with  suc- 
cess. Unfortunately,  however,  the  inoculated  small-pox  proved  fatal  in  many 
instances;  aivd,  being  itself  contagious,  it  served  to  spread  the  disease  still  further. 
Tlien  appeared  an  article  written  by  the  Englisb  surgeon,  Edwajtl  Jenner,  in  171)8. 
Tliis  informed  the  medical  profession  of  a  fact  already  known  to  the  rni^al  popu- 
lation of  his  native  place,  but  which  Jenner  tirst  established  scientificiilly,  and 
recognized  in  all  its  imjjortauce.  There  sometimes  occurs  a  disease  similar  to 
smallpox  upon  the  teats  and  udder  of  the  cow,  called  rariola  vaccina.  It  is  appar* 
ently  a  local  trouble,  and  c^n  easily  be  inoculated  upon  the  skin  of  human  beings. 
Vaccine  pustules  will  be  developed  upon  the  spot  inoculated.  These  alniL>st  invari- 
ably heal  without  any  great  constitutional  disiarbancc;  but  the  jx'i'son  vaccinated 
Ix>saes.sos  the  same  immunity  from  small- im>x  as  if  he  had  had  small-pox  itself. 
This  statement  of  Jenner's  was  stwn  cnnflrmed  upon  every  side.  The  result  is 
the  continually  spreading  custom  of  prophylactic  vaccination.  In  some  couu* 
tries  it  is  enforced  by  hiw,  and  it  can  be  opposed  only  by  ignorance  or  by  lament- 
able prejudice. 

To  explain  how  vaccination  can  prote<*t  against  smaH-pox  in  this  way  is  still 
utterly  l>eyond  our  powers.  We  have  lately  gained  this  njueb  help  in  undei'stand- 
ing  it,,  that  it  is  no  longer  an  isolated  fact;  for  analogies  have  been  discovei'ed  in 
the  ca.se  of  other  acute  infectious  diseases  (cf.  the  chapters  on  hydrophobia  and 
malignant  pustule).  We  are  likewise  in  the  dark  as  to  the  relation  between  small- 
pox and  vaccinia.  Many  autliors  regard  the  \irus  of  vaccinia  as  merely  a  moditi- 
cation  of  the  variolous  poLs<m,  while  others  assume  that  thei'e  is  a  specilic  differ- 
ence l>etween  the  two.  As  yeU  the  infectioiLS  material  of  neither  has  been  exhib- 
ited in  a  puTO  state;  and  we  must  for  the  present  therefore  leave  this  question  un- 
decided. A  statement  in  .supp«:irt  of  the  essential  unity  of  the  two  infectious 
agents  can  be  adduced.  The  inoculation  of  cows  with  small-pijx  is  said  to  pro- 
duce vaccinia,  which,  inoculated  in  its  turn  upon  cliildiTn,  will  result  in  vaccinia 
and  not  in  smaH-^Jox.  This  statement  rests  on  doubtful  evidence.  Careful  ex- 
periments made  in  1865  in  Lyons  had  a  different  result,  showing  that  the  in- 
oculation of  cows  with  the  contents  of  variolous  pustules  prmluces  an  eruption 
ditferent  fmm  tliat  of  vaccinia.  Children  inf»culateil  from  these  cows  had  true 
variola;  while  no  ca.se  of  small-pox  has  ever  j-esulted  from  genuine  vaccine 
lymph. 

We  can  mention  only  the  most  imjiortant  of  the  detiuls  relating  to  vaccination 
and  the  method  of  its  iKTformance.     The  inoculation  is  made  either  with  aninuil 
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virus,  direct  from  the  cow.  or  witli  hunianizetl  virus,  obtained  from  persons  previ- 
ously vaccinated.  Tlie  lymph  taken  from  a  vaccine-pustule  can  be  kept  a  lonfr 
time,  either  pure  or  mixed  with  glycerine,  without  det»*rioratin|f.  It  is  kept  in 
ill  glass  tubes,  hermeticully  sealed,  or  in  a  dried  funu  between  glass  phites 
'hich  tuive  been  thrmmji'hly  flisinfectetl  and  cemeTit>ed  together,  [or  else  upon 
little  **  points  "  made  of  bone].  The  most  common  inofle  of  vaccination  now  in  use 
i»  to  make  three  shallow  iucisious,  3  or  4  ctm.  apart,  in  the  skin  of  the  up|)er  arm, 
and  to  introduce  the  vaccine-lymph  into  them.  The  surrounding  tissue  becomes 
swollen  in  three  or  four  days.  In  seven  or  eight  days  tlje  vaccine  vesicles  are  well 
developed,  if  the  ilisease  takes  its  normal  course.  Next  they  become  pundent^  and 
then  dry  up^  and  ftnally,  on  healing  leave  the  familiar  scar  liehind .  The  whole 
proi'ess  occupies  about  three  weeks.  If  the  vaccination  fails,  or  is  but  partial ty 
successful,  it  must  be  repeattnl  after  a  few  months.  The  pi-otcotive  power  of 
vaccination  doea  not  last  iiidetinitely,  and  tlierefore  re-vaccination  is  necessary 
every  five  or  six  years.  The  tii-st  vactrination  of  children  usually  t^ikes  place  when 
they  are  thre«  or  four  mouths  old.  If  tliey  are  feeble  we  wait  longer,  luiless  small- 
pox is  prevalent. 

It  must  be  confe#vsed  that  vac<  ination  is  not  without  its  dangers.  The  little 
cutaneous  wound  made  by  it  may  lead,  like  any  other,  to  sepsis  or  to  erysipelas. 
The  latter  has  been  called  vaccinatiou -erysipelas.  But  such  miRfortuues  are  ex- 
tremely rare.  The  "  vaccine  roseola  "  deserves  especial  mention.  It  appears  first 
upon  the  arm  vaccinated,  and  spreads  over  the  rest  of  the  body;  but  it  is  not  a 
serious  matter.  It  is  of  ctuu'se  jiossible  that  other  diseases,  among  which  syphilis 
is  of  chief  importance,  may  be  inot'ulated  along  with  vaccinia;  but  this  is  a  very 
rare  occurrence — much  more  so  than  the  enemies  of  vaccination  pretend.  If  the 
physician  exei-cise  pnii)er  care  in  the  selection  of  the  i>ei>i«Hi  from  whom  to  take 
humanized  virus,  it  can  be  entirely  avoided.  The  exclusive  employment  of  ani- 
mal virus  in  vaccination  does  away  with  a  nunihtT  of  dangeixius  possibilities,  and 
for  this  reason  it  is  coostiintly  growing  in  popularity. 

[The  incutjatifju  stage  of  vaccinia  being  shorter  than  that  of  small-pox,  tlie 
prompt  vaccination  of  an  uuprotecteil  individual  who  husi  been  exposed  to  infec- 
tion should  id  ways  be  practiced,  if  po.ssible;  oftentimes  tlie  severe  disease  may 
tlius  be  prevented.] 

2.  The  treatment  of  small-pox  is  purely  symptomatic.  When  the  disease  has 
once  begun  it  is  tmt  late  for  vaccination  to  have  any  iiiHuence  uyxm  its  further 
course.  During  the  initial  perio<l  we  may  advanta^g^iusly  employ  cool  baths  to 
diminish  the  fever  and  alleviate  the  constitutional  symptoms.  An  ice-bag  will 
relieve  the  heathiche.  We  must  not  let  the  lumbar  pains  lead  us  to  any  but  a 
cautious  use  of  lf»cal  irritants,  for  tlie  pocks  come  out  in  gi'cater  abundance  upon 
such  portions  of  the  skin  as  have  l>een  in  any  way  irritated.  If  the  disease  proves, 
during  the  .stage  of  eruption,  to  l>e  varioloid,  there  will  Ik?  no  further  need  of 
special  treatment.     G«od  nursing  and  proper  food  will  sulHce. 

Tlie  true  small  pox,  on  the  other  haiul,  dcnnaiKLs  the  interposition  of  the  phj'si- 
cian.  He  nuist  strive  to  guard  the  regular  cimrse  of  the  diseiise  in  the  skin  and  in 
those  portions  of  the  mucous  membrane  which  are  a<x:«*s.sible  frotn  iM-ing  disturbed 
by  secondary  infiammationa.  For  we  have  no  doubt  that  the  ruptured  pustules 
furnish  a  most  easy  ingress  to  septic  impurities  fr-om  the  mirmunding  HtToosphere. 
so  that  later,  when  there  is  extensive  suppui*ation  of  the  skin,  or  analogous  and 
severe  disturbance  in  the  nuicous  membrane,  it  is  impossible  to  dls<?riminate 
between  the  effects  of  the  small-pox  itself  and  those  due  to  the  secontlary  suppura- 
tion. If  we  were  able  to  have  the  whole  prr»cess  go  on  "auti^septic^lly  "  we 
lould  certaiJily  have  made  an  im|>ortant  advance  in  thej-apeutics.  Indeed,  the 
lethods  of  treatment  which  have  been  up  to  this  lime  recommended  fullUl  this 
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iuilication  up  to  a  cei'tain  ixnat,  e.  g.,  paiiiling  the  skin  witJi  tincture  of  iodine,  or 
witli  u  stmng  solutiou  of  mti^te  of  silver — methods  formerly  much  in  vogue. 
Schwimraer's  su^pfetition  seems  still  better.  He  reconmieiids,  fi-om  the  begiauing^ 
of  the  eruption.  Iho  use  of  a  paste  made  as  follows  :  Acid.  carl>ol.,  pai-ts  4  to  10; 
ol.  oliva>,  40;  cretie  piieparat.,  <J0.  M.  et  ft.  pasta  mollis.  This  is  spi-cad  on  pieces 
of  old  linen  and  laid  upon  those  pai'ts  where  the  eruption  is  apt  to  be  worst — viz., 
the  forearm,  hiiUii,  and  le^.  The  face  is  covered  with  a  mask,  having-  holes  corre- 
felM^uding'  to  the  mouth,  nose,  and  eyes.  The  applic^itions  are  changed  every 
twelve  hours.  Under  tliis  ti^atment  the  local  distress  is  said  to  he  diminished, 
suppuration  slight,  and  healing  eompai-atively  rapid  The  pain  and  sense  of  ten- 
sion in  the  skin  i\rc  often  relievetl  by  cold  applications,  or  by  simple  ointment  or 
oil.  Under  Hebra.  in  Vienna,  continuous  warm  baths  were  employed  in  severe 
ciises  with  great  success. 

Tlie  treatment  of  tlie  affected  mucous  membrane  in  small-pox  must  also  meet 
thp  indication  aijove  mentioned.  Tlie  most  thorough  disinfection  of  the  mouth 
and  pharynx  must  be  aimed  at.  The  means  to  he  used  are  cai-eful  washing  and 
gargling  with  solutions  of  chlorate  of  pt^tash  (1  to  30),  carbolic  acid,  borax^  per- 
manganate of  potiish.  or  li<|Uor  ferri  chloridi.  The  eyes,  if  they  need  it,  must  also 
lie  appropriately  treated.  As  to  all  other  complications,  coed  baths  are  relativ^ely 
the  most  useful  remetly.  They  can  Ije  given  wnthout  difficulty.  The  cliief  indica- 
tions for  them  are  severe  pulmonary  or  nervous  symptoms,  or  continuous  high 
fever.  Internal  antipyreties,  such  as  quinine  or  antipyrine,  are  also  employe<l. 
Violent  nervous  disturbances,  such  as  delirium,  sometimes  require  the  cautious 
use  of  narcotics.  There  Ls  notiiing  to  add  as  to  the  ti*catment  of  nwdigiiant  hiemor- 
rhagic  sraall-poXj  for,  iis  we  have  saitl,  such  cases  ai"e  unfortunately  almost  hoj^ie- 
less. 


CHAPTEE  Vin. 
VARIOEIXA. 

VARiCELia  is  tndy  one  of  the  eliildi-en's  dl^ases.     Adults  very  rarely  have  it 

It  is  couLiigioua,  ajid  <iften  comes  iu  epidemics. 

The  stage  of  incubation  does  not  last  over  thirteen  to  seventeen  days.  The 
disease  begins  with  the  appeaitmce  of  vesicles,  the  size  of  a  pea  or  a  little  larger, 
usually  having  a  small  red  areola,  and  varying  in  numl>er  fnrim  ten  to  one  hun- 
dred or  more.  Tlie  trunk  usually  bears  the  greater  part  t>f  the  vesicles,  while  the 
exti*emiti«]'S  Imvo  few.  The  face  is  frequently  the  seat  of  a  considerable  number, 
atid  sometimes  tJiere  are  a  few  ujKJn  the  hairy  scalp.  Tlier«>  may  be  a  vesicle  here 
antl  tliere  upon  the  ni.ucous  membrane  of  the  moutli  *>r  palate.  There  are  seldom 
any  prrMh'omata,  Slight  .symptoms  of  fever  may  attend  the  eruption  itself.  The 
eruption  is  usually  over  in  a  few  days,  although  there  nuiy  be  repeated  crops,  so 
tlmt  we  often  see  fresh  vesicles  l>y  the  side  of  othei-s  wliich  are  drying  up.  Each 
separate  vesicle  heals  quickly,  and  the  pustulation  seen  in  small-pox  is  here  excep- 
tional. The  course  rif  the  disciise  is  completeil  in  a  week  or  ten  da^^s.  Most  chil- 
dren feel  perfectly  well  the  whole  time,  although  there  may  l>e  in  rare  cases  pain 
ill  the  limbs,  anore.xia,  and  a  slicrht  coryy.a.  A  severe  complication  is  hardly  ever 
seen.     An  unusual  event  is  a  mil<l  nephritis. 

Exceptionally,  the  disease  may  lie  rudimentary,  with  a  varicelloid  ro.seola  and 
no  formation  of  vesicles.  On  the  other  hand,  .simie  cases  present  quite  severe  con* 
stitutioual  symptoms  and  a  high  fever,  even  reaching  105°  (41°  C.)  temporarily. 
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In  most  cases,  however^  as  we  have  said,  the  child  is  so  slig-htly  disturbed  that  a 
physician  is  hardly  thfmirht  necessary. 

The  diagnosis  is  ahiu»st  always  easy.  Formerly  varicella  wns  often  con* 
.fouiide<l  with  smalt-p<>x,  luid  to  this  day  the  followfrs  of  Hehra,  in  Vienna,  fr-r 
Hne  inoonceivable  i-easmi.  maintain  the  identity  of  the  two.  Tliat  they  aiv  e>ssen- 
tially  distinct  is  shown  (1)  by  the  epidemics  of  the  two  appeariiij^  enlin'ly  separate 
from  each  other,  (2)  by  the  fact  tliat  Iiaving  one  does  uot  give  imnmuity  from  the 
other,  and  (3)  by  the  uniform  failure  of  attempts  to  protltice  variola  by  inoculatinj? 
varicella,  or  vice  rerb'a.  Htill.  we  must  bear  in  mind,  in  order  to  avoid  mistaken, 
that  many  dennatolog^ists  clans  the  mildest  cases  of  small  |h)X  as  varicella.  Those 
wlio  devote  themselves  to  jjeneral  diseases  are  probably  all  now  convinced  that 
varicella  is  a  scpai-ate  disease. 

The  prognosis  is  iwrfi-ctly  tf'M'd.  Tlierc  in  usually  no  sjwH'ial  treatment  ne- 
cessary, but  youuj,^  children  should  be  kept  in  bed  till  the  eruption  has  dried  up. 


CHAPTER  IX. 

ERYSIPELAS. 

{SL  AnikoH^^$  Fir*,) 

-Etiology.— Erysipelas  is  an  inflammation  of  the  .skin,  excited  by  the  presence 
of  a  sjMxilic,  pathogc»nic  niicrococcus  {rid*'  infra),  and  recog-nized  by  redness, 
iwelliufc',  and  pain.  It  lias  the  peculiarity  of  spreadin^f  ^-adually,  by  direct  exten- 
'sion,  from  its  jx>int  of  origin  over  a  lar^r  or  smaller  portion  of  the  skin,  Theic 
are  two  varieties  conmionly  recognized — an  idiopathic,  or  exanthematic,  and  a 
traumatic.  The  latter  may  follow  any  cutanemis  wound  if  it  Xte  infected  with  the 
siieriflc  \nms  of  erysipelas.  Traumatic  erysiixdaH  is  therefore  a  surgical  disease, 
and  will  not  be  further  considered  here;  nor  shall  we  treat  of  puerperal  erysi|>elas, 
a  possible  »e<|uence  to  injuries  inflicted  upon  the  female  jrenital  or^^ns  during  par- 
turition ;  nor  of  the  crysipclM.s  of  the  new-born,  which  usually  has  its  origin  in 
the  navel  or  in  small  lissures  of  the  anus. 

Tlie  so-called  idioiKithic  erysij^^ielivs  appears  almost  exclusively  in  the  face,  or  at 
least  it  8tart,s  there.  As  it  goes  on  it  very  frequently  spreads  to  the  hairy  scalp, 
and  not  infrequently  it  also  extends  down  upon  the  trunk.  The  cJinical  manifes- 
tations are  perfectly  chamcteristic.  It  is,  however,  a  question  whether  i<iiojmthic 
f«ry»if»ela8  is  essentially  different  frf)m  the  traumatic  variety.  TbeiT  is  ffix>d  reas^m 
to  suppose  that  facial  erysipelas  is  really  traumatic  in  every  ca.se.  haviufj  its  orijrin 
in  injuries  of  the  skin  or  mucous  membrane,  which  are  s<j  sn»all  as  to  lie  over- 
looked. This  view  not  otdy  sifcuis  a  prion  v(»ry  probable,  but  is  supportetl  by  nu- 
merous caftes.  We  see,  for  example,  erj*sipela.s  taking  its  origin  in  excoriations  of 
the  nose  or  the  borders  of  the  nostrils,  or  in  excoriations  or  fissures  of  the  lobe  of 
the  ear.  Quite  often  c<3r>'za  pre«?edes  the  erysipelas,  and,  in  that  cxise,  the  first  in- 
flammatory swelling  of  the  skin  is  at  the  nose.  The  prohtdile  explanation  of  this 
fact  is  that  the  nasal  cat^irrh  is  aj)t  to  cause  slight  er<:>sions  of  the  mucous  mem- 
brane, and  that  these  furnish  an  opjwniunity  for  infection  with  erysipelas.  On 
the  other  hand,  it  can  not  be  denicMl  that  there  are  cases  of  facial  erj^sijielas  where 
it  is  absolutely  impossible  to  make  out  any  cutaneous  excoriation,  and  where  there 
is  an  initial  stage  with  feverish  sj'mptoms  preceding  the  localized  trouble  in  the 
skin  (vide  infra).  Such  cases  suggest  the  thought  that  erysipelas  is  like  the  acute 
eruptive  diseases,  and  that  it  is  at  lexist  j)ossible  that  tufectiou  may  take  place  m 
some  other  way  than  the  one  mentioned. 


62 


ACUTE  GENERAT7 


:CTIOUS  DISEAJ5ES, 


f 


Fifl,  S  -  The  «!occi  of  erj'BJpelaa      xTOO. 
Sectiijii  through  a  lympL-vuKUiel  lu  the  tUtlu 


Tlie  sjwcific  viniK  of  erysii)oliis  lias  Ix'cn  brought  to  our  knowledge?  chiefly 
thrtm^h  the  researchei*  of  Feiilciseii.  He  hiis  deniouati'ated  a  characteristic 
" chain-fonniiig  micrococcus"   (streptococcus  erysipelatos,   vide  Fig.    8j  in  the 

lymphatic  vessels  and  serous  canoliculi  of  the 
diseased  skin.  This  niici'ocot^cus  is  diistin- 
fj^nished  by  its  pfculiar  behavior  in  pure  gela- 
tine cultures,  and  invariably  causes  erysipelas 
in  the  rabbiis  and  the  human  beings  that  are 
iyciculated  with  it. 

Facial  erysipelas  is  most  apt  to  attack  the 
younof,  and  seems  to  be  somewhat  more  fre- 
quent in  women  than  in  men.  The  laity  erro- 
neously reg'ardcat'ching' cold  aud  getting  fright- 
ened as  frequent  causes  of  the  disease.  If  we 
except  the  pi'edisposiug  causes  above  mentioned 
— viz.,  coryza,  sli|rht  scmtches,  cuts,  etc. —we 
usuall  v  find  no  cause  of  which  we  c-an  feel  cer- 
tain. Often  endemin  influeuces  are  important. 
It  has  been  lony:  known  that  traumatic  erysipe- 
la>s  can  prt  so  secure  a  footing  in  particular  hosr 
pilnls  or  wards  that  every  woundt'd  person 
treated  in  thein  is  in  dan^trer  of  this  disease. 
But  the  apparently  idiopathic  variety  is  sometinics  I'eniarkubJy  frequent  in  partic- 
ular i>laces.  Likewise  several  members  of  one  family  may  have  facial  erysipelas 
simultaneously.  In  ne^irly  all  such  cases  the  sufferers  ai'e  infected  frrmi  some 
common  sour(!e,  for  direct  contnofion  is  certainly  exceptional.  Direct  iufx-ulation 
can,  however,  as  has  been  pi*ovod,  convey  the  disease  from  a  patient  to  other  per- 
sons or  to  animals. 

In  contrast  with  the  iK'havior  of  the  acute  eruptive  diseases,  erysiix'la.s  is  i>ecul- 
iarly  apt  to  attack  the  same  irulividual  over  and  over  agfain.  There  ai'e  perstms 
who  have  facial  erysipelas  about  every  one  or  two  years.  Often  the  explanation 
of  tijis  apparently  lies  in  some  chronic  disease — e.  g.,  chronic  oza?na — which  makes 
infection  eitsy,  but  in  other  cases  no  cause  can  Ikj  discovered.  Marasmus  seems  to 
prenlispose  to  erysipelas.  At  lea^jt  we  have  ubser\'ed  that  erysipelas  oecuriTd  with 
relative  frequency,  in  the  Leipsic  hosjutnl,  in  patients  suffering  frt>m  the  last  sUiges 
of  phtliisis  or  cancer,  or  simitar  diseases. 

Clinical  History,— In  many  cases  the  first  subjective  symptoms  are  simultane- 
ous with  the  cutaneous  swelling,  and  these  are  chiefly  local.  There  is  pfdn  and  a 
sense  of  tension  in  the  skin.  Soim  subjective  symptoms  of  fever  also  api>ear,  such 
as  general  malaise,  anorexia,  and  headache.  In  other  cases  the  di.sease  starts  with 
more  violent  coristitutioual  symptoms  :  there  is  an  initial  rigor,  with  violent  hen^l- 
ache  and  great  languor.  Almost  at  the  same  time,  or  sometimes  two  or  three  days 
later,  the  patient  notices  that  the  face  is  swollen.  In  rare  instances  the  disease 
begins  with  sore  Ihi-oat.  We  saw  three  almost  simultaneous  ca-ses  of  facial  ery- 
sipelas in  one  family,  where  a  .severe  sore  thniat  lasted  for  four  or  five  days  pre- 
ceding the  ap|>eArance  of  the  cutaneous  disorder. 

The  erysipelatous  process  in  the  skin  is  almost  always  circumscribed  at  first. 
It  usually  stalls  on  the  nose,  less  often  uptm  the  cheek,  the  ears,  or  the  hairy  scalp. 
The  skin  becomes  cousiderably  swollen,  grows  red,  smooth,  and  shiny,  and  feels 
hot.  The  re<lness  and  swelling  keep  spreading.  Tliere  is  usually  a  sharj).  elevated 
ridge,  perceptible  tx>  sight  and  touch,  separating  the  diseased  from  the  still  healthy 
jwrtion  of  the  skin.  As  bmg  as  the  erysipelas  is  spi*eadiug,  we  see.  stretching  out 
from  its  border,  or  somewhat  removed  from  it,  small  red  sti"e^ks  and  spots  wliich 
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jrradiially  increase  in  area  and  intensity,  and  finally  coalesce.  Any  decidi?d  fold  in 
the  skin  may  hinder  for  a  time  the  extetisinn  of  the  disease*  Tlie  nasolabial  folds 
aw?  i>articularly  apt  to  limit  it.  Tlie  Ijorder  of  the  hairy  scalp  frecinenlly  fonns  a 
terminal  line  ;  but  the  whole  scalp  may  l>e  attacked,  the  intlnniniation  stopping 
only  when  it  reaches  the  nape  of  the  nwk.  It  is  only  in  a  relatively  small  niim- 
' of  cases  that  it  spreads  farther  yet,  attacking  the  back,  tlie  arms,  and  the  an- 

1-  >r  surface  of  the  trunk,  or  even  ext^ndiugr  to  the  feet.  This  is  known  as  ery- 
Htftt'lat*  migrans.  The  facial  erysipelas  may  be  healed  long  tiefore  the  disease 
cease*  to  extend  over  the  other  parts  of  the  boily.  When  the  spreading  prix^ess  is 
aliout  to  cease,  the  intlamniation  usually  becomes  decidedly  milder,  apixsars  only 
in  isolated  spots,  and  finally  stups  completely.  In  most  cases,  only  the  face,  the 
earSv  and  a  part  of  the  scalp  are  attackctl. 

It  is  not  a  rare  thin;Lr  foj*  vesicle  or  bulla'  to  form  in  the  piiHions  of  skin  at- 
tacked. Such  cases  are  called  erysipelas  vesiculoHum  or  erynipelan  buUosum,  The 
serum  may  chanj;^  to  pus  in  these  blisters,  and  then  we  have  erysipelas  ptiHtutO' 
mini.  Exceptionally  the  infiltratiou  of  the  skin  becomes  so  intense  as  to  resnilt  in 
a  localized  necrt>sis  or  ^tingninG—ei*yHipela3  gangrmno^um.  The  parts  most  apt 
to  be  attacked  by  this  are  the  eyelids. 

Microscopic  examination  of  the  skin  shows  a  marked  hyperemia  of  all  the 
blotKl-ve*isels  and  a  very  considerable  iiitiltration  of  both  the  skin  and  the  subcu- 
tanecjuH  connective  tissue  with  serum  and  cells.  In  those  [Kirts  where  vesicles  are 
formed  there  are  many  dexwl  and  disintegrate*!  epithelial  cells  in  the  rete  Malpighii. 
The  presence  of  great  numbers  of  the  specitic  chains  of  micrococci  has  been  aLx'ady 
mentioned. 

The  inflammation  in  any  one  spot  u.sually  ends  four  or  five  days  after  it  has 
tnado  its  appeai*ance  there.  Thei"e  is  usually  much  attendant  desquamation.  Tlie 
face  is  often  left  with  a  finer  complexion  than  it  liad  beft)i"e. 

The  other  symptoms,  of  which  the  constitutional  disturbance  and  the  fever  are 
chief,  correspond  pretty  closely  to  the  severity  and  extent  of  the  cutaneous  lesion. 
It  is  comparatively  seldom  that  this  correspondence  docs  not  exist. 

The  fever  in  facial  erysipelas  usually  rises  rapidly  at  first,  and  to  a  considerable 
height.  We  have  seen  but  few  cases  wiieiM?  the  high  fever  was  delayed  till  a  day 
or  two  after  the  skin  was  attacked.  The  temi)oratur©s  observed  in  erysipelas  are 
often  extreme  :  106*  (41*  C.)  is  not  at  all  rai'e.  The  hi^diest  we  ever  saw  was 
KrT'2°  (41-8''  C).  While  the  erysipelas  c«intinues  or  is  spreading,  the  fever  is  sel- 
dom continuous,  nor  are  the  remissions  insiiiniUeant,  Pronounced  intermissions, 
even  down  to  normal,  are  veiy  frequent,  but  arc  followed  again  by  a  rapid  and 
great  rise  of  temperature.  The  fever  may  terminate  with  a  genuine  crisis.  In  in- 
tense cases  of  considerable  extent,  or  in  erysipelas  misi*ans,  the  termination  is 
more  apt  to  be  by  a  more  or  less  gradinil  lysis.  We  have  .seen  the  ruianeous  iu- 
Hammution  in  erysipelas  migrans  still  extend  itself  a  little,  in  a  rudimentary 
form,  after  the  fever  had  completely  ceitsecl. 

The  headache  is  often  intense,  and  seems  to  result  not  merely  fmm  the  inflam- 
mation of  tlie  scalp,  but  fmm  disturbances  of  the  circulation  in  the  underlying 
parts.  Other  severe  cerehnd  symptoms  are  al.so  relatively  frequent.  Tlie  patient 
may  be'verj'  restless,  excited,  and  wakeful.  At  night  there  may  be  mild  or  even 
violent  delirium  ;  or  ther-e  may  l)e  decide<l  stuixir.  All  these  symptoms  are  in 
chief  part  due  to  the  constitatifiual  infection,  or,  to  .s|)eak  mon?  accurately,  to  the 
int4>xicatinn  caused  by  the  infection  ;  but  they  also  justify  a  surmise,  as  we  have 
laaid,  that  there  in  a  ciix^ulatury  dcranjfement  in  the  meninges  and  the  brain  itself, 
rmulting  fr<3m  the  inflammation  uf  the  sculp.  In  drunkards,  delirium  tremens  is 
not  infrequent. 
One  of  the  most  constant  symptoms  in  facial  erysipelas  is  gastric  and  intestinal 
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disturbaDce.  Tht^re  is  usually  complete  anorexia.  The  tmijy^ue  w  thickly  coat<*d. 
Vomiting;  Is  frequcut^  not  only  ut  the  l>egiuuin«i;-  but  during  the  course  of  the  dis- 
ease. There  is  constipation ;  or  there  may  be  quite  severe  diarrhoe^i.  There  is  no 
pathological  Icsiou  ktiow'n  coniesponding'  to  these  clinical  symptoms. 

The  entire  duration  of  the  disciise  varies  greatly  in  different  cases.  A  \ery 
light  case  may  fjet  well  in  a  few  days*.  Most  causes  of  averafre  severity  la«t  a  week 
or  ten  days.  Erysipelas  niigfran.s  may  contiune  for  many  weeks.  We  have  sev- 
eral times  seen  a  relapse  come  on  after  a  uuujber  of  days  of  complete  apyrexiti. 
Either  the  face  would  be  once  moi-e  attacked,  or  some  iK^rtiun  of  the  skin  which 
had  previc»usl y  esieaijed. 

liocal  complicatiOEB  are  com  para  tively  rare  in  erysipelas.  The  lymphatic 
glands  of  the  throat  and  back  of  the  neck  are  very  frequently  »«>niewhat  swollen^ 
but  seldom  attiiiu  great  size.  Bronchitis  and  lobular  pneumonia  may  develop  in 
seven?  cases,  but  are  not  at  all  characteristic.  Some  observera  call  attention  to  the 
oecuiTcnce  of  ph'urisy,  endocarditis,  and  pericaixlitis;  but  these  complications  also 
are  probably  secondary.  The  spleen  is  usually  slightly  swollen.  Sometimes  thei'e 
is  an  icteroid  hue.  Tlie  urine  frequently  contains  a  small  amount  of  albumen, 
and  in  severe  cases  of  erysipelas  acute  ha?morrhagic  ne[)hritis  is  not  so  very  rare. 
Swelling'  of  the  joints  has  been  ]'ei>eatedly  ohservetL  It  is  moi*e  frequent  in  the 
seveiM?  surgfical  forms  of  erysipelas,  w^hich  arc  combined  with  universal  septic  and 
py:emic  conditiims  of  the  system.  Purulent  meningitis  may  c<miplicate  an  erj-- 
sijMjlas  located  in  the  head,  but  it  is  very  rare.  We  should  l>e  exceedingly  cautious 
about  aj^serting  its  existence  even  when  the  cerebral  symptoms  ai*e  very  pro- 
nounced. 

Cutaneous  complications  are  relatively  frequent.  We  have  seen  herpes  lahialis 
quite  often,  and  a  number  of  cases  of  urticaria.  Of  much  greater  importance  are 
the  cutanc^ous  abscesses  which  occur  in  sevei'e  cases.  These  are  diie  U*  a  phleg- 
monous or  even  gangi'enous  inflammation  of  the  romiective  tissue.  Their  most 
frequent  seat  in  the  face  is  the  eyelids,  as  aliTady  stated;  and  in  that  csase  the  eye 
may  itself  l>e  endangered.  At  the  close  of  severe  cases  of  erysipelas  migrans, 
numerous  aliscesses  may  develop  in  the  skin  of  the  trunk  and  extremities,  delay- 
ing convalescence. 

The  diagnoBiiuf  erysipelas  is  almost  always  easy  when  once  the  cutaneous 
lesion  has  developed.  Phlegmonous  inHammation  of  the  skin  and  lymphangitis 
are  to  be  eliminated;  but  this  is  always  ixissible,  with  proper  cm^e.  After  a  single 
examinatittn,  we  may  confound  it  with  acute  facial  ec-zema  of  great  severity,  or 
even  with  a  marked  urticaria.  Chief  attention  should  be  paid  to  the  characteristic 
bonier  of  erysiptdeis  and  to  ks  manner  c»f  extension. 

The  prognosis  of  facial  erysipelas,  when  it  attacks  a  healthy  i>erson,  is  very 
favorable.  In  drunkards  a  severe  case  may  be  coniplic^ited  by  delirium  tremens, 
and  the  issue  l>e  unfavorable.  We  saw  one  case  end  fatally  berause  of  gangrene 
in  the  eyelids,  followed  by  purulent  inflammation  of  the  orbital  coimective  tissue. 
Erysipelas  migrans  may  so  exlmust  the  ynjwers  of  feeble  patients  as  to  become 
dangerous.  The  prognosis  of  surgical  erysipelas  is  relatively  molH^  unfavorable, 
but  c-an  not  l)e  considered  here. 

TreatmeEt— In  a  case  of  not  more  than  average  severity  no  special  treatment 
is  needed.  To  lessen  the  hwml  discomfort,  we  usually  cover  the  skin  with  prjw- 
dered  star-c-h,  or  anoint  it  with  olive-oil.  carbolized  oil,  or  va.seline.  An  ice-bag 
on  the  head  is  agreeable  to  most  patient,s.  If  we  wi.sb  to  presenile  something,  we 
may  choose  an  acid  mixtiu*e,  as  follows:  Acid,  muriat.  dil.,  parts  8;  syrup»15; 
aqu:e,  120.     M. 

In  severe  cases,  however,  the  high  fever  and  the  nervous  symptoms  may 
demand  our  interference.     T!ie  remedy  to  be  chiefly  reccmimended  is  cold  baths, 
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of  which  two  OP  three  may  be  given  in  a  day,  and  which  most  patients  bear  very 
welL  The  exhibition  of  quinine,  antipyrine,  or  antifebrin  is  seldom  called  for,  as 
there  is  a  tendency  to  great  spontaneous  intermissions  in  the  fever.  If  the  facial 
inflammation  proves  to  be  part  of  an  erysipelas  migrans,  the  chief  indication  for 
treatment  would  be  to  chock  the  unceasing  advance  of  the  disease;  but,  unfortu- 
nately, the  means  recommended  for  tliis  purpose  too  often  fail.  It  used  to  be 
customary  to  cauterize  the  skin  along  the  border  of  the  erysipelas  with  uitrate  of 
silver,  but  this  has  been  almost  entirely  abandoned  as  useless.  Hueter  recom- 
mends the  injection  of  a  two-per^^jent.  solution  of  carbolic  acid  beneath  tlie  skin 
at  a  little  distance  from  the  border  of  the  inflammation.  Although  this  is  cer- 
tainly a  rational  method  of  treatment,  we  have  seldom  seen  any  brilliant  results 
from  it.  Of  more  benefit  seems  to  be  the  newly  recommended  scarification  of  the 
diseased  surface,  followed  by  the  application  of  a  solution  of  corrosive  sublimate. 
For  internal  use  we  mention  first  PirogofTs  camphor  treatment.  Tlie  patient 
takes  every  hour  or  two  three  grains  (0*15  grm.)  of  powdered  camphor  and  drinks 
large  quantities  of  hot  tea,  to  promote  perspiration.  In  severe  cases  this  method 
deserves  a  trial.  Numerous  other  internal  remedies  have  been  recommended;  but 
we  need  not  enumerate  them.  We  have  not  seen  any  infiuence  upon  the  ex- 
tension of  the  disease  exerte<l  by  lai*gc  doses  of  salicylic  acid  or  benzoate  of  soda. 
In  England  a  prominent  remedy  is  liquor  ferri  chloridi  (in  the  form  of  tr.  ferri 
chlorid.),  given  to  the  amount  of  dracluns  jss.-ijss.  in  the  course  of  the  day  (6-10 
grm.).  In  the  severe  cases  the  main  point,  after  all,  is  to  maintain  tlie  patient's 
strength  by  nursing  and  food.  If  cutaneous  abscesses  form,  they  should  be  opened 
promptly,  when  they  usually  soon  heal. 


CHAPTER  X. 

DIPHTHERIA. 

{Diphthfritin.     CroujK     ('i/naiirfu-  t'oiit<iijiom.) 

iEtiology  and  General  Pathology.— Clinically,  "■  diphtlicria ''  means  a  certain 
well-cliaractorized,  specific,  acute,  infectious  disease,  the  chief  visible  lesion  of 
which  is  a  croupous-diphtheritie  iuflatnniation  of  the  pharynx  and  upper  air-pas- 
sages. In  a  purely  pathological  sense,  liowever,  the  terms  ''  croupous  "  and  "  diph- 
theritic "  have  a  broatler  meaning.  They  denote  a  certain  form  of  infiammation 
which  may  occur  in  tlie  nmcous  meinbnme  of  uhnost  any  part  of  the  hody.  It  is 
frequent  in  the  intestine  and  bladder.  There  is  great  diversity  in  the  causes  which 
may  produce  it. 

The  pathological  characteristic  of  cmupous-diphtheritic  inflammation  consists 
in  the  formation  of  a  fibrinous  exudation.  This  may  either  be  a  croupous  mem- 
brane, which  is  grayi-sh  white,  rather  firm,  elastic,  and  can  be  lifted  off  with  com- 
parative ease  from  the  mucous  membrane  uiK)n  which  it  rests,  or  it  may  be  a 
diphtheritic  infiltration  with  necrosis  of  the  tissues.  Here  tlie  exudation  is  more 
or  less  deeply  imbedded  within  the  pr<>i>er  structure  of  tlie  mucous  membrane 
itself.  There  is  no  essential  difference  between  croup  and  diphtheria;  diphtheritic 
inflammation  is  the  severer  form  of  the  disease,  croupous  inflammation  the  milder. 
In  diphtheria  the  fibrinous  exudation  is  preceded  by  a  necrosis  of  the  epithelium 
and  of  the  underlying  tissues  of  the  mucous  membrane  as  well,  while  in  the  case 
of  croupous  exudation  the  necrosis  is  limited  to  the  epithelium.  The  croupous 
membrane  never  rests  upon  an  intact  mucous  surface,  but  replaces  the  epithelium, 
which  has  already  been  totally  or  in  very  large  part  destroyed.    Flaky  renmants 
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of  tlie  epithelium,  no  long^er  miclcalxjd,  ai-e  sometiines  found  hi  the  meshes  of  tl 
fibriu.  The  prccfdiiig  desti-uction  of  tho  epithelium  is  essential  to  the  {icrui-reiioe 
of  fibriuous»  croupous  mflamniation.  The  fibrinous  exudation  can  he  formed  in 
those  places  only  w]iei*e  the  cause  which,  excites  the  iiitlaMimatinu  kilLs  tlie  epithe- 
lium at  ihe  same  time.  Api>ai*eiitly  tlie  epithelial  cells  have  little  if  any  shai-c  in 
tlie  foruuitiou  of  tho  exudation.  It  is  nioi'c  pn>bable  that  the  nuilcrial  for  the 
fibrin  cumes  fiimi  the  fibriuoy'en  of  the  intlamniatory  matter  wliich  transudes 
throuji^h  the  walls  of  the  vessels,  and  also  fi\>m  the  disintegrated  niigrjitory  wliite 
bloodglobuies.  These  last  are  abundant  throughout  the  deposit  itself,  and  still 
more  numemus  in  the  entire  tissue  of  the  mucous  membrane  beneath  the  cit:>upc>u8 
or  diphtheritic  exudation.  If  recovery  takess  place  in  croup,  all  that  is  needed 
after  the  exudation  has  l>cen  cast  otT  is  the  renewal  of  the  epithelium,  which  can 
be  accomplLshed  through  the  exclusive  agtjncy  of  the  remnants  of  epithelium  loft 
alunj^  the  borders  of  the  diseased  spot.  In  diphthej'ia^  liowever.  the  entiie  necix^tic 
prtrtion  of  mucous  membrane  must  slough  otf,  a  line  of  demarkation  beings  formed, 
and  cicatricial  tissue  replaces  the  neci*osed  portion. 

The  above  is  a  Imre  outline  of  the  present  views  abimt  croupojis  and  diph- 
theritic inflamnuitions.  ^  Tliey  have  been  iM?ached  gradually  throug-h  the  labors  of 
E.  Wagner,  Weigert,  and  others.  "We  have  not  yet  touched  upon  the  a^tiological 
factors;  but  what  precede,s  rendei's  it  evident  how  manifidd  they  may  l>e,  for 
many  Ciiuses  which  destroy  tlie  epitlielial  layer  of  the  nuic»>us  membi*aue,  and  at 
the  same  time  piMimote  inflannnalioiL,  may  excite  croup.  We  have  met^hanical 
causes,  such  as  impacted  fieces,  gall-st*>nes,  renal  calculi;  chemical  irritiint^,  caus- 
tics, like  ammonia  and  the  acids;  and,  iiually,  a  uuml>er  of  si>ecific^  infectious,  dis- 
ease-producing poisons.     Among  these  is  the  specihc  poison  of  dii^litheria  piTtper. 

Beyond  a  doubt  the  diplitheritic  poison  is  organizeth  To  dnimnstrate  this, 
however,  has  been  thus  far  extreniely  difficult,  for  there  are  in  the  diseased  sjMits 
a  great  number  of  diverse  micro-orgiiuisms,  originating  in  the  mouth  and  thnvat, 
and  i*cally  secondary  to  the  diphtheritic  pi*ocess;  but.  although  they  of  course  are 
entirely  different  from  the  specific  "  diphtheritic  bacteria,"  it  is  very  hard  to  sepa- 
rate them.  The  latest  s^'Stcmatic  investigations  of  Loffler  have  made  us  acquainted 
with  a  bacillus  which  can  he  found  in  most  cases  of  diphtheria,  while  at  other 
times  it  is  ver\-  rarely  found  in  the  mouth.  Liiffler's  bacilli  ai^e  little  cylinder 
with  a  i)eculiar  club-like  swelling  at  their  euds.  In  croupous  membranes  they  are 
found  in  colonies.  Inoculated  upon  animals,  they  have  a  d<N?idedly  pathogenic 
power,  and  pmduce  a  disease  simihir  to  dijdilheria.  That  they  constitute  the 
long-sought  diphtheritic  poison  ls  therefore  probable,  but  it  is  by  no  means  con- 
clusively prt>ved. 

Diplitheria  is  chiefly  a  disease  of  childhood.  It  is  much  less  frequent  in  those 
over  ten  years  of  age  than  in  eiu'lier  life.  In  the  larger  towns  siK)radic  cases  are 
occurring  all  the  time,  but  now  and  then  the  cases  l)ocome  so  nuinerous  as  to  l>e 
endemic  or  epidemic.  As  to  the  precise  way  in  which  a  human  being  becomes 
infected  the  opinions  of  physicians  differ.  We  think  it  most  pr<jbabl '  that  the 
poison  I'eache^  the  pharynx  along  with  the  inspii'ed  air  or  in  some  other  way.  and 
h«re  penetrates  into  the  mucous  raend^rane.  It  Ls  very  rare  for  the  laiwnx  to  bo 
the  point  of  entrance  O^de  infra).  It  first  excites  a  local  disturbance,  to  which 
the  general  infei-tion  of  the  system  {vide  infim  is  only  a  sequel.  At  the  same 
time  secondary  infection  plays  often  an  imiwrtant  part  in  diphtheria,  just  iis  in 
many  other  infectious  diseases.  The  seat  of  the  prinuiry  diphtheritic  process 
pr«imote-s  and  i>»?rhai>s  gives  the  first  opp<u*tunity  for  a  colonization  of  other 
varieties  of  micinj-organisms;  and  these  change  for  the  worse  the  original  character 
of  the  disease.  It  is  especially  pi*obable  that  many  cases  of  stvcalled  "  septic  dijih- 
theria"  (rii<i€  I'w/rrx)  ai'e  due  to  a  couqdication  of  the  primary  simple  diphtheria 
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with  a  septic  iofection.  A  conftrniutory  and  remarkable  fact  has  been  disoovered 
by  Loftier.  He  ha«  found  in  tiie  diseaseci  tissues  of  the  tliroat,  and  also  in  the  in- 
temal  visctsra,  in  severe  casvs  of  diphtheria^  the  same  ^*  chain-building  niicrix*«x"cus*' 
rith  which,  fin  the  cauae  of  rortsun  severe  forms  of  scarlatinal  an^na  (aw  p.  39), 
re  have  ali*eady  become  actjuainted.  According  to  A.  Krankel,  this  organism  is 
identical  with  the  sireptociH>ciw  pyogenes. 

The  orig-inal  soui'ct*  of  tlie  infectious  material  is  probably  always  some  other 
case  of  dipbthena,  Sometimes  a  direct,  immediate  transmission  of  the  poison 
(contairion)  is  extremely  probable — e.  g-.,  due  to  coughinsf,  or  to  sucking:  outbit*iof 
membrant?  after  tracheotomy.  The  latter  is  a  comparatively  f  rwiuent  cause  of  the 
disease  in  iihysiciana  and  nurses.  Tlie  infection  is  often  spread  by  some  person 
who  may  himself  escape  the  disease,  or  by  fomites^  playthinp^  and  other  olijw'ts, 
to  which  tlie  poison  is  adherent.  Tlie  |»tency  of  the  infectious  matter  is  not 
easily  destnjyed  by  such  external  influences  as  desiccation  or  changes  of  temjaera- 
ture.  In  other  words,  it  possesses  great  "■  tenacity."  As  to  what  extent  the  diph- 
theritic poison  may  have  a  jxiwer  of  iude^wndent  reproduction  outside  the  body — 
e.  ff.,  in  the  »round.  or  in  the  tlcx^r  of  dwellings— we  remain  in  complete  igno- 
rance. Finally,  we  should  notice  that  of  late  attention  has  l>een  called  to  the 
possibility  of  cat^^hing  diphtheria  fnmi  diseiised  animals.  Poultry,  doves,  and 
calves  have  diseiLses  that  are  at  least  similar  to  diphtheria. 

[While  it  seems  in  the  highest  degree  pr^^lmble  tliatthe  poison  is  usually  purely 
local  at  the  start,  caaes  occur  which  suggest  that  constitutional  infection  thmugh 
the  pulmonary  blood-vessels  may  precede  the  local  manlfesLations.  Infection 
through  the  aliuieutary  canal  is  not  probable,  though  its  otvarrence  can  not  be 
poaitivelj'  denied. 

There  artt  s^till  points  in  the  biology  and  pathology  of  this  affection  which  are 
invoU'ed  in  obscurity.  Much  has  iwx'u  said  and  written  in  this  country  aiul  in 
England  about  tlie  relations  of  filth  ami  di|>htheria.  That  liltliy  surroundings 
•?outribute  a  soil  favorable  to  tlie  development  of  the  poison,  and  at  the  same  time 
idiminish  thereststing  power  of  the  huuian  organism,  can  not  be  doubted;  but,  as 
n\g  as  the  iwinusitic  theory  of  infectious  diseaises  prevuils,  sewer-gas  and  the  like 
must  be  classed  among  the  predisposing  or  accessory  causes. 

Some  of  the  frightfully  virulent  epidoini*^*!*  of  diphtheria  in  sjiaraely  settled 
country  districts  and  rm  tln^  Western  pl.'uns  are  dilllcult  to  explain  under  the 
theory  that  ouch  rase  is  metliately  or  iiunte<liately  the  result  (►f  a  p^e^^ous  case; 
these  difficulties  will,  however,  doubtless  be  cleai-eil  away  in  time] 

Clinical  Hiitory»— The  inculmtion  is  rather  brief,  seldom  exceeding  two  to  five 
days.  Tlie  diseai*e  itself  almost  always  begins  with  general  malaise,  heodticbe, 
fever,  and  pain  on  swallowing.  Little  children,  however,  often  do  not  complain 
of  this  last  symptom,  and  in  older  children  the  sore  throat  may  not  lx»  very 
troublesome  at  iirst.  It  is  therefore  a  very  iiniioiiant  rule  for  tlie  physician  to 
examine  the  tlu-oiit  carefully  in  every  child  who  presents  i I WlefUiwI  general  symp- 
toms. If  diphtheria  i:»  beginning,  we  find  retlne&s  of  the  .soft  palate,  and  more  or 
less  swelling  of  the  tonsils.  Upon  the  inner  surface  of  tlie  latter,  and  iwrliiiiw 
upon  the  arch  of  the  palate  and  liie  uvula  also,  are  spots  covered  with  a  grayish- 
white  coatiug,  which  is  quite  tlrmiy  adherent  to  the  niuc*>ua  mtnnbrane.  They  are 
less  frequent  upon  the  jiostenor  wall  of  the  pharynx  and  the  hm\}  palate.  Their 
f'xtent  varies  greatlj'  in  different  cases.  In  tlie  niihlest  they  are  chiefly  confined 
to  the  tonsils,  attacking  the  soft  palate  or  the  t^jnsillar  surface  of  the  uxnila  but  lit- 
tle tf  at  all.  In  severer  attacks  the  spread  of  the  false  membmne  during  the  first 
lys  of  illness  is  rapid.  Almost  invariably  there  is  a  very  early  and  con.sider- 
>le  swelling  of  the  lymph-glauds  at  the  angle  of  the  jaw.  The  constitutional 
lymptoms  pei*sist.     The  children  are  restless.     There  is  complete  anorexia,  and 
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frequently  vomitinp:.  The  temperature-curve  is  not  typica].  It  is  irregular,  hut 
is  ofteu  rather  elevat^nl,  re^wzhiiig:  104"  (10°  C.^  or  more.  On  the  other  hauil,  fever 
may  be  .slitrht  or  almost  absent,  even  in  the  worst  cases.  The  pulse  is  very  rapid. 
The  urine  may  have  a  trace  of  albumen. 

In  niikl  crises  the  hw^al  and  conslitutional  symptoms  remain  moderate;  and  at 
the  end  of  a  week  or  ten  days  there  is  tlecided  impmvement,  with  rapid  convales- 
cence. In  severe  cases,  however,  dangferous  symptoms  appear,  perhajis  early;  the 
croupous  innamniiition  involves  neighboring'  organs,  or  a  severe  constitutional 
infection  is  developetl. 

The  diphtheria  very  frequently  extends  into  the  nose.  This  '*  diphtheritic 
coryza,'*  thoufjh  not  in  it8elf  danf^'Gi'ous,  is  usually  a  si^n  tliat  the  case  is  a  severe 
one.  The  iijllaniTUdtion  of  the  nasal  mucous  membi'aue  nuiy  be  simply  muco 
purulent,  hut  it  may  alsti  be  cj-oupuus.  It  is  betrayetl  by  the  abundant  purulent 
discharo^e.  Excoriations  and  superfhial  ulcers  aa^  usually  soon  pixiduced  at  the 
edge  of  the  nostrils.    Thei*e  may  he  nose-bleed. 

A  much  nioi-e  dangerous  complication  is  the  extension  of  the  process  into  the 
larynx.  This  creates  a  mechanical  hindrance  to  respiration,  which  proves  fatal  in 
a  great  many  cases,  as  tlie  child's  hirynx  is  so  small.  Formerly  '* croup" — i.  e., 
croupous  iiithinimation  of  the  larynx — was  regaixled  as  a  diffei-ent  disease  from 
diphlheriii.  Many  specialists  Jn  ciiildren's  diseases  still  maintain  this  view;  but 
it  is  in  direct  opposition  to  the  teachiuj;^?;  of  patholoo;ical  anatomy  as  weO  as  of  the 
clinical  symiUoms.  We  ^'"1"^  t^^^it  there  art?  cases  wliere  Ibe  pharynx  is  slightly 
att'cctctl,  while  the  crouijous  inflamuiation  of  tlie  larynx  is  exti-enie;  and  once  iu 
a  great  while  tlie  diphtheritic  infection  ]*e^sults  in  ci'ouixius  laryngitis  and  trache- 
itis alone,  the  phar3^lx  escaping  disease.  Still  the  propt^sition  that  there  are  two 
distinct  diseases,  '* croup''  and  "diiihtheriji,*'  is  absolutely  imtenable.  In  the  over- 
whelming nmjority  of  cases  the  tln-oat  is  fii-st  atfcctetl  and  then  the  larynx.  We 
should  also  consider  how  easily  slight  lesions  in  the  pharynx  might  be  over- 
looked, especially  if  located  upon  tlie  posterior  sui'face  of  the  sf>ft  palale  or  upon 
,Jtho  epiglottis.  Cases  of  what  is  called  ""ascendijig  cnnif)/'  in  which  the  laryngeal 
Fectiou  precedes  the  appearance  of  the  disea.se  in  the  pharynx,  are,  to  say  the 
^least,  very  excejitional. 

Usually  hoarseness  is  the  first  indication  that  the  diphtheria  has  attacked  the 
larynx.  Then  follows  the  peculiar,  harsh,  ringing,  *'croupy  cough,"  .so  dwadedby 
the  parents,  and.  tinally,  there  ai»  signs  of  Iw^ginaing  laryngeal  stenosis.  Respira- 
tion is  not  much  accelerated,  but  is  laboret!,  ami  the  access<">ry  nmscles  of  it-spira- 
tion  are  called  niore  and  more  inio  action.  The  child  l^ecomes  more  restless  and 
anxious.  Its  face  givivvs  pale  and  livid.  The  chief  cause  of  the  dyspnoea  is  un- 
doubtedly die  mechanical  stenosis  due  to  the  croupous  deposit.  Paralysis  of  the 
laryngeal  nuiscles  may  perhaps  be  a  factor.  If  portitms  of  the  false  iuend>rane 
becouie  partially  detached,  they  may  act  Hko  valves,  being  sucked  in  at  each 
inspiration,  and  piLslied  aside  by  the  curi'ent  of  expii'ed  air.  If  stenosis  occurs, 
rt?spirati«m  becomes  noisy,  resembUtig  snoring.  Inspiration,  particularly,  is  pro- 
longed and  "sawing,"  and  is  atteiuleil  by  marked  depr-ession  of  the  larynx  toward 
the  sternum.  An  important  diagnostic  point  is  the  diniwingin  dunng  inspiratiiui 
of  the  supra-sternal  region,  the  epigastrium,  and  the  lower  part  of  the  sides  of  the 
tliorax.  This  is  the  direct  i*esult  of  the  oVistrocted  flow  of  uir  into  tlie  hnigs.  As 
the  lungs  do  not  expand  enough  to  correspond  to  the  inspiratory  dilatation  of  the 
thorax,  the  part-s  mentioned  arc  forced  in  by  atmospheric  pressing.  The  degwe  of 
dyspncea  may  vary  at  dilfei*ent  times.  The  false  niemlirane  may  be  loosened  and 
coughed  up,  rendering  respiration  easier  for  a  time,  till  fivsli  exudations  or  dis- 
placements of  membrane  cause  renewed  distress.  Recovery  is  still  jMissible.  The 
membrane  may  be  exi)ectoi'ated  and   no  more  be  formed.     Unfortunately,  this 
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termiDHtioii  rarely  occurs.  In  nioat  cases  the  symptoms  of  aufTocation  in- 
more  and  more,  respiration  grows  quicker  and  more  superHcial,  and  the 
child  becomes  more  and  more  stupefied  by  the  excess  of  carbonic  dioxide  in  the 
blotid.  The  pulse  gete  very  small,  rapid^  and  irreguhir.  There  are  mild  convul- 
sions and  then  death. 

The  autopsy  in  tliese  cases  discloses  usually  that  the  croupous  inflanmiatiou 
has  extended  into  the  larger  bronchi  or  even  into  the  smaller.  The  lumen  of  the 
bronchioles  may  be  almost  completely  occluded  by  false  membrane.  There  is 
also  sometimes  a  genuine  croupous  inflammation  of  the  pulmonary  ixirenchyma. 
Lobular  pneumonia  in  the  lower  Inbes  is  mnt'h  more  frei]uenl,  however.  It  is 
probably  i^ecoiidary  and  to  l)e  regarded  as  a  pneumonia  from  inhalation.  During 
life  the  pulmonary  complications  may  l>o  suspected,  but  can  hardly  Ije  diagnosti- 
II  we  hear  abundaut  moist  rales  over  the  lower  lobes  we  are  usually  justi- 
IBed  in  supposing  that  lobular  intiltration  exists,  even  if  thei-e  be  no  dullness  on 
percussion.  The  croupous  bronchitis  as  such  gives  rise  to  no  es[)ecial  auscultatory 
signs.  If  it  is  very  extensive  and  reaches  into  the  smaller  bronchi,  it  may  prove 
fatal,  even  if  thwre  be  no  laryngeal  stenosis.     This  Ls  more  ajit  to  occur  in  adults. 

Another  danger  froni  diphtheria  is  througli  the  geuei-al  infection  of  the  system, 

which  may  cause  a  fattd  result     Although  tlijditlaTiadoea  seem  to  start  as  a  local 

.taease,  yet  infectious  matter  for  poisimous  substances)  are  certiiinly  abstirbed  from 

e  primary  Ics^ion  into  the  general  system.  These  exert  their  deleterious  inllu- 
eoces  mainly  ui>on  the  nervous  system.  We  have  already  pointed  out  (p.  66) 
that  the  exact  interpretation  of  these  phenomena  is  rendered  diJlicult  by  our 
inability  as  yet  to  distinguish  between  the  effects  of  the  primary  and  of  the 
secondary  infection  of  tlie  bfjdy.  Of  especial  pnictical  iaijiortance  are  those  cases 
in  which  we  set-  the  child  sink  into  somnolence,  and  linally  into  romplete  snpor; 
its  pulse  liecomcH  wcakernnd  wt^iker,  and  nior-e  aTid  iiioiv  nijiid,  reaching  20li  or 
more^  and  at  last  there  is  "*  paralysLs  of  the  heart''  and  death.  All  Ibis  occurs 
without  any  great  degree  of  lar^^ngeal  stenosis.  8uch  cases  of  sev^ere  constitu- 
tional infection,  or  "septic  diphtheria,"  are  most  frequent  when  the  local  disortler 
in  the  pharynx  is  of  unusual  intensily,  and  the  croupous  exudation  is  n»[)laced  by 
|ier- reaching,  necmtic,  or  even  g^ingrenous  infhunmation  within  the  mucoua 

cmbnine.  This  ha^  been  called  "gangrenous  diphtheria."  In  sucIj  cases,  also, 
the  cervical  lymph-glands  are  usually  intensely  inllanuxl.  It  must  l)e  noted  lliat, 
exceptionally,  a  comparatively  mild  h>cal  disoitlrr  may  co-exist  with  the  worst 
giencaral  symptoms.  A  question  of  great  Luterest,  but  which  can  not  yet  b© 
answered,  here  present^s  itself.  It  is  whether  the  constitutional  symptoms  are  in 
every  ca«e  directly  de|>endent  upon  the  diphtheria,  or  whether  the  diphtheria  is 
not  re-en foived  by  a  peculiar,  secondary,  s€'ptic  infection,  procee<ling  fi-oni  the 
diphtheritic  ulcerations.  We  regartl  tlie  latter  view  as  prc»hable.  In  adults  the 
constitutional  infection  is  a  prime  factor  of  danger,  for  in  ihern  laryngeal  stenosia 
\»  less  a]>t  to  occur,  as  the  parts  are  so  nmch  larger  than  in  children. 

As  to  the  part  which  the  other  organs  play  in  dij»hthcria,  we  should  mention 
tluit  the  pr<x'ess  may  extend  not  only  into  the  n»Kse  and  larynx,  but  into  the  Eu- 
stachian tube  and  the  middle  ear.  It  may  also  attack  the  anterior  p«irtinn  of  the 
mouthy  the  gums,  and  the  lips,  or  it  may  tr^ivel  thnnigh  the  nose  and  the  na.sal 
ducts  to  the  eonjuiK'tivse.  Very  exceptionally  the  crouiKJus  process  extends  into 
the  «Ts<^>phagn9,  The  infectious  matter  may  1m?  tmnsferred,  by  the  finger  or  in 
s<nme  similar  %vay,  to  excoriations  or  accidental  lesions  of  the  skin,  and  excite  diph- 
theritic exudations  upon  them.  The  frequent  cases  of  inflamniatiim  of  the  eyes 
pn)bably  originate  in  the  same  manner,  and  also  the  diphtheria  of  the  external 
genitals  seen  in  childreti.  With  regawl  to  other  organs,  it  should  be  mentioned 
that  there  is  not  infrc<|ucntly  a  splenic  tumor.     Intestinal  complications  (diar- 
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rbcea)  are  grenerally  rare;  nor  is  swelHng  of  tho  joints  frpquent.  The  heart  end 
kidneys,  howerer,  always  need  watching;.  It  has  already  b<>€'n  stated  tliat  in 
severe  cases  of  diphlheria  the  pulse  becomes  remarkably  small  and  rapid.  It  is 
also  oflon  irregular.  Further,  even  in  cases  that  otherwise  seem  mihl,  siitlden 
cardiac  failui-e  may  occur,  ushered  in  by  excessive  rapidity  of  the  pulse,  and  often 
proving  quickly  fatal.  Tliis  misfortune  often  happens  at  a  time  when  con- 
valescence seems  lo  bti  fully  established.  Small  islets  of  myocarditis  ai-e  fi-e- 
quently  found  in  diplilheria,  but  it  is  prolwble  that  the  coUapjse  is  not  so  much  due 
tu  them  as  t*i  derang^ement  of  the  CiU*diac  nerves,  particularly  the  vajL^iia  wide 
hifra).  Renal  disturbance  betrays  itself  throuKh  the  ^n^ater  or  less  dej^ree  of 
albuminuria  existinjj:  in  miiist  of  the  severe  cases.  It  usually  appears  when  the 
diseiuso  is  at  its  heig^bt,  le,ss  often  at  a  later  period.  We  often  fijid  a  few  casts  in 
the  urine,  but  seldom  nnich  blowL  tE<lema  is  rare.  At  the  autopsy  thei'e  is 
jj^^riei-aUy  little  unicroscopic  alteration  of  the  ki<Llncys.  The  microscoi>e  reveals 
the  oitlinary  dcjjenenitive  clianjres  of  acute  nephritis  (ride  infra). 

The  Nervous  8eqtielse  of  Diphtkeria.— The  convalescent  frtmi  diphtheria  is' 
liable  to  be  attacked  by  certain  nervous  sequela?.  Of  these,  diphtheritic  paralysis 
is  the  most  imp<jrtant.  It  ai>pears  about  one  or  two  wei-ks  after  the  throat  titmble 
ceases,  or  j>erliaj)s  earlier,  aud  it  is  quite  as  likely  to  follow  mild  cases  as  severe 
ones.  It  attacks  the  soft  palate  by  pi-efercnce.  Tlie  tone  becomes  nasal  and 
dep:lutition  diHicult.  The  nfisrj-pharyirx  is  imi>erfeclly  cut  otT  durin^^  the  act  of 
swallowiujs:.  and  with  ca<"h  attempt  liquid  reirurpitates  ihrouj^li  the  nose.  Usually 
the  pluiryni,^eal  mucous  membrane  isanavsthetic  at  the  same  time,  and  deprived  of 
its  reflex  excitability.  There  may  also  be  paralysis  of  the  vocal  cords  upon  one 
or  lx)th  sides,  and  this  apiin  is  frequently  combined  with  annesthesia  of  the 
mucous  membrane  of  the  throat.  There  may  be  jiai'alysis  of  the  ocular  nmscles, 
of  which  those  controlling  accomniodation  ai-e  most  apt  to  be  afTncted,  rendering 
the  vision  for  near  objects  imperfect.  Paralysis  of  the  nuiscles  of  the  trunk  and 
extremities  is  least  frequent,  but  it  may  be  very  extensive.  Sttmetimes  several  of 
these  parts  are  paralyzed  sinndtaneously.  Thus  we  see  quite  often  paralysis  of  the 
soft  palate  and  of  the  muscles  of  accommo<lation  coaibined.  lu  some  cases  there 
is  well-marked  ataxia  of  the  lower  limbs  with  or  without  paresis.  This  renders 
the  gfait  very  imcertaiu  and  totteringr,  the  tendon  reflex  is  almost  always  alx>lished, 
while  sensation  is  atfected  shgfhtly  if  at  all.  Very  mr-ely  diphtheria  Ls  followed 
by  contracture  of  the  hands  or  other  parts,  by  difliculty  in  articululion  and  paresis 
of  the  bladder.  A  i*aralysis  of  the  pharynx  is  sometimes  left  Ix^hiTid.  so  tliat  the 
children  have  to  Ix*  fed  for  weeks  through  an  tjcsophaffeal  tube.  It  is  a  remark- 
able fact  that  not  only  in  ahnnst  every  ca.se  of  the  nervous  disorders  which  avc 
have  mentioned,  but  often  also  in  individuals  who  have  entirely  escaped  thom^ 
thcTO  is  no  patellar  reflex  after  diphtheria  for  weeks  or  even  months.  With 
re;?ard  lo  the  jiatliolog-ical  state,  it  is  prol>ably  a  degenerative  condition  of  the 
corresjiondinp  perii»heriil  nerves,  not  only  ui  the  iMist-diphtberitie  ixiralysi.s,  but 
also  in  the  cases  of  post-diphtheritic  ataxia.  This  liarnic»nize~^  with  the  usually 
favorable  termination  of  the  nervous  .sequelre  of  diphtheria.  But  there  is  one 
paralysis  which  is  hijtrhly  dangei-ous — that  of  the  heart,  as  already  mentioned. 
It  may  occur  suddenly  during  convaJesceucc,  Frt>bably  it  Ls  analogt>us  to  the 
other  nervous  derangements,  and  the  result  of  degeneration  in  the  fibers  of  the 
pneumojjastric. 

Diagnosis.— The  phj^ician  will  seldom  mistake  a  case  of  actual  diphtheria  if 
he  |jays  proper  attention.  Tlie  characteristic  deposit  aud  the  severe  peneral  Jind 
\ocal  symptoms  make  the  diag-uosis  certain.  It  is  much  more  common  to  take 
other  forms  of  sore  throat,  particularly  in  adults,  for  diphtheria.  The  most  decep- 
tive are  follicular  and  necrotic  tonsillitis  {cide  infra),     We  must  not  suppose  that 
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every  white  spot  upon  the  tonsils  is  diphtheritic.  Tlie  above-nientioned  forms  of 
sore  throat  iu*e,  however,  frequent  during:  epidemics  of  diphliieria,  and  even,  as 
we  have  often  obsi/rved  of  late  years,  in  fan)Qies  where  there  are  simultaneously 
cases  of  genuine  diphtheria;  so  thai  tlie  thouglit  is  suggested  that  they  may 
!liologically  have  si^nie  i-elation  to  true  diphtheria.  It  is  at  auy  rate  advi^iable 
not  to  omit  proper  precautionary  mcasui-es,  especially  if  there  are  childj*en  alx>ut. 

[Wlien  the  membranes  are  confined  to  the  nose,  the  diagnosis  may  be  more  or 
less  difficult;  but  it  is  especially  in  cases  in  which  the  iiiisal  mucous  Tnembraue  is 
involved  that  we  encounter  preat  swelling  of  the  glands  at  the  angles  of  the  jaw. 
There  is  also  apt  to  be  a  thin*  acrid,  blo<Kiy,  or  sero-purulent  discharge. 

Jacobi  states  that  while  diffuse  pharyngeal  injection  may  or  may  not  point  to 
imminent  diphtheria,  marked  local  congestion  is  either  traumatic  or  diphtheritic. 
An  examination  of  the  urine  -should  never  be  neglected  in  doubtful  cases:  in  diph- 
thei*ia  a  trace  of  albumen  is  very  common;  in  simple  or  follicular  iiore  thi-oat 
albumen  is  very  rare,  if  indeed,  it  occurs  at  all.  ] 

Prognoiia.— The  unfavorable  prognosis  of  the  dis4^:ase  i.s  universally  known, 
even  by  the  laity.  The  very  fact  that  the  best  developed  nnd  healthiest  children 
so  often  fall  \ietims  to  it  associates  tlie  namt*  diphlheria  with  the  saddest  mem- 
ories. There  are  indeed  many  mild  cases  which  recvjver  in  a  wetfk  or  two,  and 
severer  ones  which  end  happily  in  three  or  four  weeks;  but  in  most  cases,  wheixj 
the  pnjceits  extends  into  the  larjnx,  or  the  .symptoms  of  a  .severe  constilutionnl  in- 
fection occur,  medical  interfei-encc  has,  unfortunately,  no  power  to  control  the 
unfavorable  i.ssue.  What  the  dangers  are.  aiul  how  recognized,  can  1h?  well 
enough  inferred  from  the  preceding  description  of  tlie  symptoms.  We  will  only 
remind  the  reader  how  carefully  tl»e  physician  should  watch  the  behavior  of  the 
heart  since  danger  is  apt  to  arise  from  this  soinre,  even  when  the  Ciise  seems 
otherwise  to  be  taking  a  favorable  course. 

Treatment. — If  we  take  the  ground  tluit  diphtheria  begins  as  a  merely  local 
process,  then  IcK-al  treatment  of  it  certainly  seems  rational,  at  least  at  fii'st.  Un- 
fortunately, the  practical  result  t)ears  out  the  theory  very  imperfectly.  An  actual 
and  complete  destruction  of  the  croupous  exudation  is  but  seldom  possible;  and 
the  attempt  U>  accomplish  this  in  a  struggling  child  is  so  dilHcult  and  disagreeable 
tliat  to-day  most  physicians  have  entirely  abaiulotieil  the  application  with  a  brush 
>f  caustics  or  other  substances  to  the  throat.  If  it  dues,  nevertheless,  seem  de- 
sirable to  try  energetic  local  measui-es  at  the  commi  nccment  of  the  disease,  the 
befit  agents  to  choose  are  a  concentrated  solution  of  argentic  nitrate  (l-KM,  or  a 
solution  of  coiTosivc  sublimate  (1-1,000).  or  a  mixture  contiiiuiiig  equal  parts  of 
carbolic  acid  and  alcohol.  If  the  disease  has  already  mtuie  some  progress,  we  may 
well  spare  the  patient  needless  tortui"^  and  consider  that,  by  destroying  the  mucous 
membrfme  and  by  wiping  otl'  the  exuduii(ni,  we  are  likely  to  contHbute  t*>  a  fur- 
ther extension  of  thedi]>htherilic  prtM'css.  The  author  has  not  u.setl  energetic  kH?al 
treatment  f<»r  years,  regai*ding  it  as  a  u-seless  disturbance  of  the  pittient. 

We  do  in»t-  therefore,  regard  active  local  interference  as  justiliablo  except  at 
the  very  l)eginning  of  the  di.<iease;  but  we  do  Iw.'lieve  that  both  then  and  at  a  biter 
period  it  is  exti'emely  de^iirable  to  disinfect  the  mouth  and  tbinrnt  as  thoroughly 
Wi  poissible.  Although  this  has  little  etfect  upon  the  dii>htheria  itself>  it  is  at  least 
factor  in  preventing  secondary  septic  infeclion.  and  thus  of  great  therapeutic 
im]X)rtance.  Adidts  and  older  children  shtmld  rinse  tlie  mouth  and  gargle  fre- 
quently, using  disinfectant  sidutions,  o.  g..  of  putassic  chlomte  or  carliolic  acid. 
Often,  however,  gargling  proves  painful.  luliahitious  are  very  appropriate. 
Iiey  are  usually  well  borne  when  either  lime-water  (diluted  with  equal  parts  of 
distilletl  water)  or  simple  salt  solution  is  used,  while  the  stnmger  disinfectants, 
sticb  as  a  one-per-ceul.  or  two-per-cent,  solution  of  carbolic  acid,  often  cause  u 
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biiming"  senftation.  Neverthrless,  it  is  aclvisablo  to  keep  up  a  carbolic  spray  in 
tlie  lieighbijrbcjod  of  the  patient.  We  may  sometimes  ti'y  riusijitr  «'ut  tbe  mouth 
with  a  fountain  syriujare,  usiij^  for  the  piirpise  a  weak  solution  of  salicylic  acid  op 
some  simibu'  autiseptic.  Tbe  frequent  introchiction  of  a  few  teaspoon fuls  of  cold 
water  iuto  tbe  m^se  has  also  Ix^eii  i*eeoiii mended  as  an  appropnute  treatment — 
"cold  nastil  bath.'' 

We  shall  ninntion  only  a  few  of  the  numerous  other  remedies  which  have 
becu  reiX'in mended.  Tbei^  is  another  local  reTnwly,  ]mpayotiu»  which  is  obtained 
from  the  milky  juice  of  a  certain  plant,  and  has  tlie  pjiijKTty  of  di^estinf^  albu- 
men. If  a  diphlherilic  e.xudatiou  lie  fiTquently  touched  with  a  flve-i>er-cent.  solu- 
tion of  this,  it  will  sometimes  dis«piM?ar  rapidly;  but  the  dmg  can  not  be  shown 
to  have  au  active  influence  upon  the  disease  itself.  Of  iTiteroal  iTmedies,  we 
should  mention  potassic  cbkirate,  wliieh  has  been  much  vaunted  as  a  specific, 
when  driven  internally  in  ratlier  lar^e  dojses.  We  recommend  it,  but  it  should  be 
used  £is  follows:  a  half-teas}>txmful  of  a  two-  or  thi'ce-^jer-ceiit.  solution  Khould  be 
slowly  swallowetl  ab*>ut  every  half- hour.  The  aim  is  to  obtiiin,  not  a  constitu- 
tional, but  a  local  antiseptic  action.  It  should  not  be  given  in  larger  amounts 
than  drachm  j-jss.  (g-rm.  5-t>)  in  twenty-four  houi-s,  lest  it  cause  hapmojylobinuria 
or  other  toxic  symptoms.  Several  physicians  liavc  lately  recommended  spiriLs  <»f 
turpentine  very  hiy^bly,  one  half  to  one  teaRi>oonful  Ixnn^  "^ivcn  several  times  a 
day.  It  has  not  bironie  pojiular.  The  same  may  Ije  said  of  the  internal  use  of 
j>otassic  iodide.  Injections  of  pihx;arpine  have  also  l>een  praised.  They  are 
said  to  promote  the  detachment  t>f  the  false  membrane;  but  their  efiicacy  is' 
doubtful. 

[The  tincture  of  the  chlori<ie  of  iron  is  much  use<l  in  this  country  in  tbe  treat- 
ment of  diphtheria,  and  appears  to  be  of  i-eal  service;  but  it  must  Ix?  given  in  large 
doses.  The  foilow^inf^  p'csi^ription  is  ivcommended  by  Jacobi,  whose  experience 
has  been  very  large,  for  a  child  of  two  yem-s; 

B   Tinct  ferri  chloridi. 3  i j ; 

Potas,  cbloml ST.  xx ; 

Glycerin,  pur 5  J  i 

Aqufe. I  V. 

M.  S, :  Teaspoouful  every  fifteen,  twenty,  or  thirty  minutes. 

Turpentine  is  better  as  an  iahatation  than  by  the  sUimach;  a  teaspoonful  or  two 
of  the  oil  can  be  pouj-ed  in  water  kept  at  the  boilinpf  |K>int  by  an  alcohol-lamp. 
The  whole  air  of  the  room  is  thus  chin'R-t'd  with  the  remedy.  No  drutrshrndil  lie 
use<l  which  disorders  the  stomach.  Tablet  li-itnrates  coutainintr  one  one  thou- 
sandth of  a  ^rain  of  cormsive  sublimate  can  l>e  allowed  to  melt  in  the  mouth  with 
the  greatest  freetlom,  and  seem  sometimes  to  exert  a  distinctly  Ix^ncficial  local 
action.  The  dose  is,  however,  toi:>  small  to  secure  the  systennc  etTect^  of  the  ibni^^ 
unless  the  case  is  a  mild  one  and  free  from  notable  dys^diapa.] 

If  the  laryu.x  is  attacked,  an*l  the  consequent  hirynpeal  stenosis  threatens  to 
cause  suliTwation,  ti'acheotomy  is  our  only  i-esort.  It  is  never  indicated  by  the 
di.sease  itself  nor  by  the  severity  of  the  case,  but  only  by  ])ersistent  obstructifm  of 
the  larynx.  It  is  therefore  not  invariably  easy  to  decide  whether  tracheotomy  is 
called  for  in  any  particular  case.  If  the  jorenenil  condition  be  V»ad  and  respimlion 
already  imi)aired,  it  may  be  very  ditticult  to  determine  whether  larj'ng:eal  stenosis 
exists,  Ti-acheotomy  will  be  of  no  avail  if  the  croup  has  ali-eady  extended  to  the 
bwmchi,  or  if  the  dan^^rous  condition  of  the  patient  is  due  to  the  severity  of  the 
constitutional  infection  or  to  incipient  imralysis  of  the  heiu't.  This  explains  why 
the  results  of  tracheotomy  are  not  remai-kably  brilliant.     On  an  average,  only 
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about  one  third  or  one  fourth  of  the  casefi  operated  uix)n  pet  well ;  but  even  this 
number  is  enouji^h  to  make  us  prize  the  operation  very  highly.  How  it  is  per- 
formed, and  in  what  the  after-treatment  consists,  must  be  learned  in  the  text-lx)oks 
on  surgery. 

The  attempt  to  expel  the  false  membrane  from  the  larj-nx  by  inducing:  vomit- 
ing is  still  often  made,  but  seldom  succeeds,  and  tortures  and  exhaust.s  the  child. 
Warm  baths  with  cold  douches  may  prove  very  beneficial.  Tliey  excite  deep  res- 
piration and  more  vigr>rous  coughing,  and  also  tone  u])  the  wliole  nervous 
system.  The  wet  pack  is  also  often  employed,  and  sometimes  with  great  benefit. 
Outward  applications  upon  the  throat  are  of  little  use.  In  general,  we  prefer  the 
cold,  wet  ctnnpress  to  the  ice-bag  and  ice-poultice,  whioli  are  likewise  often  em- 
ployed. 

[Dr.  Geo.  W.  Gay  says  ("  Phila.  Med.  Times,"  1884):  '*Not  a  single  rase  of 
pseudo-membranous  laryngitis  has  ever  recovered  in  the  Boston  City  Hospital 
without  operation."  In  twenty  years  tracluH)toiny  has  been  done  one  hundred 
and  eighteen  times  with  thirty-nine  recoveries. 

Four,  if  not  five,  successful  cases  were  practically  moribund  at  the  time  of 
operation. 

Lovett  and  Munro  bring  the  Boston  City  Hospital  statisti<;s  down  to  Jan.  1, 
1887.  Tracheotomy  for  croup  was  done  three  hundred  and  twenty-seven  times, 
all  the  cases  but  thirty  dating  from  1880.  There  was  recovery  in  ninety-five,  or 
29'05  percent.  "The  following  table  shows  the  recovery  rate  in  cases  operated 
upon  witliin  one,  two,  three,  and  four  days  after  the  beginning  of  the  obstructed 
respiration  " : 


Day  of  operation.        |        Nunib»T  of  ca«Mi.        j  Rec«>v»Ty. 
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2 
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"Since  Dr.  Gay's  article  was  written  there  have  lx?en  two  rtwoveries  from 
moderate  dyspnoea  without  oix^ration.  .  .  .  Of  forty-two  i)atients  under  two  years 
of  age  only  three  recover<Kl." 

Intubation,  as  devised  by  Dr.  O'Dwyer,  is  a  pnx'cdure  which  makes  a  distinct 
advance  in  the  treatment  of  laryngiwil  stenosis.  In  |K»nnittiug  the  f ii'e  ac(•(^ss  of 
air  to  the  trachea,  intubation  may  sjive  Vifv.  without  resort  to  the  seiious  oiM>rati<m 
of  tracheotomy;  or  it  may  tide  over  a  time  until  tmchootoniy  l)ect>nu?s  alwohitoly 
necessary  or  until  the  ctmsent  of  the  ]mrcnts  can  Ik?  obtaino<l  to  the  use  of  tlie 
knife.  In  hopeless  cases  it  nmy  pnnnoU^  eutlianiu^ia.  Of  eight  liundred  and  six 
cases  collected  and  analyzed  by  Dillon  Brown  two  hundi-ed  and  twenty-one  re- 
covered, 27*4  per  cent.] 

In  most  cases  of  septic  diphtheria,  treatment  usually  proves  completely  futile. 
We  must  seek  to  avert  canliar  ]>aralysis  as  well  as  wo  can  by  stimulants,  such  as 
wine,  camphor,  and  strophanthus,  and  endeavor  to  inipi'ove  ivspiration  and  the 
condition  of  the  nervous  system  l)y  lukewarm  baths  combined  with  douches. 
Finally,  we  repeat  that  the  physician  should  never  neglt^'t  to  maintain  the 
patienfs  strength,  as  far  as  possible,  by  pn)i)er  nourishment. 

The  nervous  sequehe  of  diphtheria  are  best  treated  with  the  constant  cuiTcnt. 
As  an  internal  remedy,  iron  is  gofxl,  and  also  nux  vf»mica  or  strychnine.  The  last 
may  be  given  subcutaneous] y,  if  desired,  in  doses  of  gr.  ,V-  aV  (ffrm.  0  00 1-0*002). 

[Diphtheria  is  a  disease  which  involves  commonly  much  exhaustion,  and  too 
much  stress  can  hardly  be  laid  on  the  imxx)rtance  of  administering  the  maximum 
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amount  of  nourishment  in  the  most  aasimilable  and  easily  swallowed  formB  from 
the  start. 

It  is  also  important  to  give  stimulants  oarly  in  most  cases,  not  waiting  for 
sij^ns  of  exhanstion.  Enormous  quantities  of  brandy  can  often  lie  g:iven  to  small 
ohiklren  without  the  slightest  toxic  effect.  No  general  rule  can  be  laid  down; 
the  requiren^ents  of  each  ca-se  must  be  sttidied  and  met. 

When   painful  dejs^lutition   interferes  with    nutntioii,  peptonized  milk,  ej 
brandy,  and  tlie  like,  mu.st   be  j?iven  by  the  ret-tuni.     Rectal  alinieidation 
stimulation  are  also  to  be  resorted  to  in  cajses  of  postHliphtheritic  paralysis  of 
oesophagus.] 


CHAPTER  XI. 
INFIiUCNZA. 

Influenza  is  a  specific,  acute,  infectious  disease  which  is  especially  dis- 
tiiiguisbed  by  the  enormous  extent  of  its  epidemics.  While  often  years  and 
decades  pa«s  without  any  especial  attention  being:  called  to  the  disease,  suddenly 
cases  of  it  will  ap]>ear  with  such  frequency  that  the  largest  piiil  of  the  populaticm 
are  attacked,  and  the  disease  may  better  be  descrilwd  Jiis  [)andeniic  t!ian  ej)idcuiic. 
Paiidenuis  of  intluenza  can  Ix?  traced  back  with  ceitaiiity  into  the  sixteenth 
century.  In  the  pirsent  century  the  inthienza  during*  the  yeai's  18St>-'Hii  travers««d 
almost  all  ot  Asia  anil  of  Europe,  then  later  there  apjieared  numerous  smaller 
epidemics,  but  these  aroused  ja^enei-al  attention  .so  little  tliat  the  disease,  upon  its 
last  pandemic  apjDearance  in  the  winter  of  1889-'iXl  was  almost  unknown. 

JEtiology.— Although  we  have  every  reason  to  sujipose  that  the  true  cause  of 
intluenza  is  the  infection  of  the  bwly  with  a  specific,  org-anized  pathogenic  gtM-m, 
yet  this  hdter  has  as  yet  eviwled  dLscoveiy.  It  is  evident  that  we  have  to  do  with 
some  micrt>orw-anisni  which  at  certain  times  appears  over  an  inmiense  territory, 
the  spores  of  whicti  arc  pnjbably  scattered  l>y  the  wind  over  large  areas  and  are 
in.spired  with  the  atmospheric  air  by  Jnnrian  beings.  Many  observations  uixin 
the  appearnnce  of  the  disease  in  isi^lated  institutions  (convents  and  the  like)  I'en- 
der  il  fpiite  pnibahle  that  the  jjoison  niay  also  be  carried  by  a  persctn  suffering 
from  the  iniluenm  to  regions  preWously  unaffectetl.  Nevertheless,  this  contagious 
mauuiir  of  spivjiwUng  plays  no  grcfit  rdle  in  comparison  with  the  direct  iuiectirm 
from  tlie  outer  world,  this  latter  mode  lieing  everywhere  possible  during  an  epi- 
demic of  intluenza. 

There  is  scarcely  any  rea-son  fcjr  speaking  of  especial  predisposing  causes  of 
influenza,  inasmuch  as  at  the  time  of  a  well-marked  epidemic  the  over\\*heIm- 
ing  majority  of  the  population  are  attacketl,  both  the  healthy  and  the  diseased,  the 
vigorous  and  the  feeble.  Sex  certainly  makes  no  difference,  and  age  only  to  this 
extent,  that  the  disease  is  seen  more  rarely  iji  little  ehiidi-en  under  one  yem*  old 
than  in  older  cbiUlren  and  adults.  That  catching  colil  has  no  special  a*ti*dogicjil 
significaTice  is  evident  fi-om  the  fact  thut  influenia  often  appears  in  patients  who 
are  already  sick  in  IkmI. 

It  should  finally  be  mentioned  that  animals  also,  and  in  particular  horses,  may 
be  attacked  by  the  influenza;  but,  nevertheless,  it  is  as  yet  a  doubtful  question 
whether  all  the  diseases  in  animals  which  are  described  under  this  name  are  actu- 
ally  identicrtl  with  genuine  iuHuenza. 

Symptoma  and  dlaical  History.— The  be.st  general  idea  of  the  extremely  mani- 
fold synjptums  of  the  disease  is  to  be  obtained  if  we  bear  in  mind  that  the  intlu- 
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enza  causes  both  a  marked  infectious  (or  toxic)  general  constitutional  disturbance 
of  the  body,  and  also  certain  local  lesions  with  local  symptoms.  The  clinical 
picture  therefore  varies  greatly  according  to  the  predominance  of  one  or  the 
other  group  of  symptoms,  and  also  according  to  tlio  special  form  of  the  local 
disease. 

The  onset  of  influenza  is  generally  rather  sudden.  As  a  rule  the  marked  cases 
begin  with  rather  high  fever,  usliered  in  with  a  chill,  violent  headache,  marked 
constitutional  depression,  and  usually  considerable  pain  in  the  back  and  loins. 
The  weakness  of  the  patient  may  be  so  great  that,  even  if  a  vigorous  individual, 
he  will  at  once  take  to  his  bed.  Severe  nervous  symptoms,  such  as  stupor  and  de- 
lirium, are  exceptional.  Sometimes,  but  not  very  often,  there  is  initial  vomiting. 
The  pains  in  the  back  are  often  associated  with  pains  in  the  muscles  and  joints. 
Oppressive  pain  in  the  eyes  is  quite  characteristic  also.  This  is  particularly  felt 
upon  moving  the  eyeballs,  and  therefore  is  probably  located  in  the  external 
muscles.  The  spleen  is  sometimes  somewhat  swollen,  but  any  great  increase  in  its 
size  is  exceptional. 

If  the  clinical  symptoms  as  the  case  progresses  are  mainly  limited  to  the  above- 
named  constitutional  symptoms — fever,  languor,  headache,  pain  in  the  muscles, 
we  may  speak  of  a  typhoid  form  of  the  disease.  Usually,  however,  certain  local 
symptoms  put  in  an  early  appearancx^,  and  it  is  especially  the  resj)ii'atorj'  appa- 
ratus which  is  attacked.  The  precise  symptoms  vary  considerably  in  different 
cases.  Sometimes  the  upper  portion  of  the  respiratory  tract,  the  nose,  larynx,  and 
trachea  are  involved;  sometimes,  from  the  start,  the  smaller  bronchi.  In  the  first 
instance  there  is  marked  coryza  or  hoarseness,  in  the  other  case  there  is  cough, 
due  to  a  dry  bronchitis,  which  can  be  easily  detected  ujxjn  auscultation,  and  which 
involves  especially  the  lower  portit)n  of  the  lungs.  If  these  local  symptoms  out- 
weigh the  constitutional,  the  case  is  described  as  belonging  to  tlie  "  catarrlial  form 
of  influenza." 

Sometimes  the  influenza  is  localizetl  in  the  digestive  apparatus.  This  "gastro- 
intestinal form  "  is  much  rarer  than  the?  catarrhal.  In  this  case,  in  addition  to  tlie 
more  or  less  strongly  characterized  constitutional  symptoms,  there  is  nmrked  dis- 
turbance of  the  stomach  and  intestines,  as  shown  iMirticularly  by  nausea  with  per- 
sistent vomiting,  diarrhoea,  abdominal  iMiin,  etc.  In  ont;  case  we  observed  jaun- 
dice. We  may  also  mention  in  this  connection  the  api)eai*ance  of  an  initiatory 
pharyngitis. 

The  already  mentioned  pains  in  the  back,  loins,  and  extremities  may  persist 
with  unusual  violence,  and  this  ])eculiar  form  of  the  disease  is  known  as  the 
"rheumatoid."  Probably  the  muscles  and  the  muscular  attachments  are  the  chief 
seat  of  these  pains,  which  may  be  so  violent  that  the  jxatient  does  not  know  how 
to  lie,  and  sometimes  keeps  up  a  continual  moaning.  The  loins,  in  ])articular, 
may  be  the  seat  of  most  acute  pain,  also  the  upper  arms,  the  knees,  the  thighs,  and 
the  eyes.  Objective  changes  in  the  painful  i)art.s,  such  as  swelling  of  the  joints, 
are  scarcely  ever  seen,  nor  are  the  nerve-trunks  as  a  rule  e8|HH.'ially  sensitive  to 
pressure.     The  painful  muscles  are  usually  weaker  than  normal. 

The  grouping  of  the  clinical  varieties  of  influenza  under  the  four  forms  already 
named  renders  it  easier  to  obtain  a  general  idea  of  the  manifold  symptoms  of  the 
disease,  but  this  division  into  sei)ai*ate  forms  nmst  not  1^  carried  out  too  strenu- 
ously, for  in  reality  numerous  cases  of  the  dist»ase  occur  which  present  transition 
forms  and  combinations  of  the  various  groups  of  symptoms.  Moreover,  in  all  the 
forms  a  distinction  must  be  made  between  mild  and  severe  attacks,  for  in  influ- 
enza, just  as  in  most  other  infectious  diseases,  there  arv  numerous  rudimontiiry 
and  mild  cases  as  well  as  the  fully  develo})ed  ones,  and  some  could  not  be  properly 
interpreted  but  for  the  presence  of  the  epidemic. 
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The  duratJ(»ii  of  the  diseaxp  is  >>est  tlotemrme'i  hy  the  duration  of  the  fever.  In 
the  very  Jiiildest  cases  there  may  he  do  fever  whatever,  or  simply  a  slight  evening 
rise  of  teniperatuir^.  As  a  rule,  there  is  a  moderate  fever,  say  hietwoen  101 '5°  and 
108*  F.  (38-5'  and  SQ-S"  C),  altliouprh  hi^rher  temi)erHtures  even  to  104°  F.  (40°  Cj 
iind  more  are  not  infrequent.  In  the  beginning  of  evpry  severe  attack  the  fever 
rises  ubruptly.  After  a  duratit>ii  of  several  days,  say  four  to  seven,  it  inuy  fall 
again  in  a  nianrtet-  aj>proiK'Uiiig  a  crisis.  More  fi-equenily,  esijecially  when  there 
exists  diffuse,  catarrhal  trimble  in  the  lungs,  the  fever  ends  l>y  lysis.  With  com- 
parative frequency  there  at*e  found  to  be  noticeable  deviations  in  the  temperature 
curve;  thus,  for  example^  tlie  high  fever  of  the  onset  sinks  on  the  second  or  third 
day,  to  be  followetl  by  an  aluiowt  afebrile  period  of  one  or  iwn  days,  whcreuiMin  a 
marked  rise  of  tcujiwrature  ensues.  With  this  change  in  the  leni|>ca*}iture  thei'e 
are  usually  also  corresjxDiuling  variations  in  other  symptoms. 

We  scf,  then,  that  the  duration  of  simple,  uncomplicated  influenza  i.s  in  1  be  mild 
cases  about  three  or  four  days,  in  the  severer  ca-ses  abrait  seven  to  ten  days.  To  be 
sure,  we  should  al.so  consider  in  this  connection  that  convalescence  is  often  sur- 
prisingly shjw,  8t>  that  the  after-pains  (as  it  were)  of  the  disease  are  felt  for  weeks. 
These  consist,  for  instance,  in  a  certain  degree  of  debility,  and  in  puinfulnessof 
the  muscles.  Sumetimt'S  also  there  are  complete  relapses,  so  that  directly  or  a 
short  time  after  the  disease  lias  ended  the  symptoms  liegin  anew.  The  sj>ecial 
forui  of  the  disea.se  may  change  in  this  cjise,  so  lluit,  for  exFimple,  the  i-elapse  of  an 
influenza  with  predominant  coiLstituticmal  symptoms  assumes  the  promiunced 
caturrhal  form.  Again,  during  the  same  epidemic  it  is  not  ver>'  rai*  for  a  patient 
to  suffer  fi-om  two  attacks  of  intiuenza  separated  by  a  considerable  interval  c>f 
time. 

Complications  and  SeqEel8e.—^^n ill e  all  the  symptoms  of  influenyji  which  we 
have  thus  far  dcsciibed  ai*e  the  diiT^^'t  effects  of  the  original  patlmvrenic  cause,  tlio 
majority  of  the  fi'e(|Uent  couiplicatioiLS  are  uudoubtcilly  df^wL'ndent  uinui  the  in- 
gress of  secoudjiry  iofection.  The  syst-f^m  when  attacked  by  intluenz|i  is  gr*?atly 
exposed  to  these  secondary  intlueuces,  and  almost  all  the  dangerous  and  tedious 
cases  of  influenza  become  sucli  only  because  f>f  a  mixed  infection  of  this  sort. 
This  is  particularly  true  of  the  lungs,  in  which  swondary  disease  occurs  most  fre- 
quently— sojnetimes  even  in  the  llrst  days  of  illne,ss,  but  also  in  otlier  case«  later. 
The  condition.H  hert^  are  similar  tt>  those  seen  in  measles  and  whooping-cough. 
Tlie  simple,  mild  cAturrh  iK'huigs  to  the  original  disease;  the  severe  pulmonary 
atl'ectkins  an',  how^ever,  invariably  s<?condary  complications  occasioned  by  new 
|ktilhogeuic  tnlluences.  Tlie.se  inHuences  ai-e  not  always  the  same.  Accortling  to 
the  investigations  of  Kibbert,  Fiiikler,  and  others  it  is  chiefly  the  pneumonia  dip- 
lococcus  and  the  streptococcus  which  are  the  true  excitants  of  the  secondary  pneu- 
monia seen  in  influenza.  The.se  cases  of  pneumonia  are  either  extensive  catarrhal 
pneumonia  esiiecially  affecting  the  lower  hibes.  or  more  rarely  croupous  pneu- 
UKuiia  with  it.s  characteristic  sputum.  Tlie  \vlnde  picture  is  then  overshadowed 
by  the  pulmonury  affection.  The  pafient  is  op|)ress«Hl  for  brt^alh,  has  a  sevei-e 
cough,  looks  pale  and  cyanotic,  and  suft'ers  from  high  fever.  Tlie.se  symptoms 
persist  for  two  or  three  weeks,  and  then  gradually  abate.  It  is  in  this  way  that 
influenza  becomes  dangerous  for  elderly  and  feeble  or  sickly  persons.  With 
noticeable  fretpiency,  pleurisy  with  effusion  is  conjoined  with  the  influenza  pneu 
monia.     The  exudation  is  generally  serou.s,  but  exceptionally  it  is  purulent. 

Complications  in  other  organs  are  less  frefpient.  We  shoubl  mention  chiefly 
purulent  otitis  media  and  keratitis  ami  other  severe  diseases  of  the  eye.  We  have 
several  times  observed  cases  of  acute  nephritis,  but  this  has  always  f)arsued  a  mild 
course.  Amony:  cutaneous  eruptit»ns  her|ies  labialis  is  a  frequent  phenomenon  in 
all  forms  of  influeusa,  even  the  milder.     Other  exauthems,  such  as  urticaria  and 
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rofteolaf  are  much  less  frequent.  Many  of  the  complications  named  may  continue 
even  after  the  fever  and  all  other  symptoms  have  (^euscil,  so  that  they  must  be  re- 
garded as  sequela;.  This  is  particularly  true  of  the  diseases  of  the  e;ir  and  eye  and 
of  persistent  bronchitis,  but  only  rarely  of  a  pneumonia  assuming  the  chronic 
form.  An  important  and  for  the  patient  a  troublesome  and  painful  sequel  is 
furunculosis,  especially  if  the  separate  boils  are  located  in  the  axilla  or  near  the 
anus.  Very  often  neuralg:ic  pains  in  the  distribution  of  the  trigeminus  or  in  the 
course  of  the  sciatic  or  other  nerves  will  persist  for  a  coiLsidcrable  time  after  the 
influenza  has  ceased.  But  these  pains  may  sometimes  be  located  in  the  muscles; 
thus,  for  example,  the  frequent,  ]>ersistcnt.  and  troublesome  i)ain  in  the  eyes. 

Biagnosil. — The  diagnosis  of  influenza  is  in  general  not  difficult  if  one  has  to 
deal  with  a  well-marked  case.  The  charactenstic  initial  symptoms  of  fever,  head- 
ache^  and  pain  in  the  loins  are  to  be  considered  flrst  of  all.  Tlicir  onset  is  much 
more  rapid  than,  for  example,  in  tyi>hoid  fever.  Liiter  on  the  pain  in  the  various 
muscles  as  well  as  the  catarrhal  symptoms  are  the  most  characteristic  phenomena. 
The  diagnosis  is  very  uncertain  in  many  mild  rudimentiiry  castas.  Often  it  is 
merely  the  fact  of  the  prevailing  epidemic  tliat  jiLstifies  one  in  calling  these  influ- 
enza. Nevertheless,  one  should  be  very  careful  not  to  make  a  diagnosis  too 
quickly,  and  it  Is  indubitable  that  during  the  time  of  an  epidemic  many  cases  are 
wrongly  called  influenza. 

PrognoUB. — For  an  individual  who  is  healthy  and  vigorous,  influenza  is  not  a 
dangerous  disease,  even  in  its  severer  forms;  for  elderly  jK'rsons  or  invalids  it  may, 
however,  be  a  serious  affection.  Patients  witli  heart  disease  or  pulmonary  disease, 
or  those  suffering  from  chrrmic  nervous  troubles,  sometimes  suctnimb  to  it;  so  that 
the  general  mortality  at  the  time  of  a  great  epidemic  of  influenza  is  always  con- 
siderably increased.  The  above-enumerated  pulmonary  complications  are  by  far 
the  most  dangerous;  less  often  is  a  fatal  termimitiou  caused  by  general  or  cardiac 
weakness. 

Treatment. — No  specific  remedy  for  the  disease  is  known.  Many  physicians 
maintain  that  the  exhibition  of  calomel  at  tlie  beginning  of  the  attack  decidwlly 
shortens  its  course,  but  confirmatory  cxi)erien(re  is  wanting.  In  general  we  must, 
therefore,  pursue  a  purely  symptomatic  method  of  treatment.  For  the  initiatory 
fever,  the  headache,  and  the  i>ain  in  the  loins,  antipyrine  is  sometimes  a  good 
remedy,  and  the  same  may  lie  said  also  of  quinine,  phenaceline,  and  antifcbrin. 
These  drugs  are  also  prescribetl  for  the  ix»rsistent  pains  in  the  miiscU^s  which  come 
on  later.  S(X>thing  liniments  and  ointments  may  Ih?  employtHl.  with  friction,  for 
the  same  pur]K)se.  The  treatment  of  the  pulmonary  complications  is  accoi-ding  to 
the  established  methods.  Morphine  is  mainly  iise<l  for  the  troublesome  cough. 
Apomorphine,  senega,  and  other  expi^ctorants  may  U»  eniployetl,  and,  if  indiciited, 
external  remetlies  such  as  an  ictvlwg  or  dry  (•u])piiig.  If  the  {Mitient  becomes  very 
feeble,  stimulants  such  as  chamiKigne  and  stn>phanthus  are  demanded. 


CHAPTER  XII. 
DTSBMTBRY. 

JEEtiology. — ^By  "  dysentery  "  is  meant  a  disease  of  the  colon,  wliii'h  ap]x^ars 
sporadically,  but  more  ofttMi  in  epidemics:  it  is  excited  by  infection  willi  an 
organized  pathogenic  poison,  al)out  wliich  we  have  as  yet  no  furtlier  knowl- 
edge; and  the  infection  is  probably  at  fii*st  a  local  one.  The  true  homo  of 
dysentery  is  in  warmer  and  tropical  countries,  where  the  disease  is  much  more 
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violent  and  wide-spread  than  liei-e.  For  example,  the  mortality  among  the  soldiei 
of  the  Aii^'Io-Ititliaii  army  due  to  dysentery  is  said  to  be  thirty  i)er  cent,  of  the 
entire  numljor  of  deaths.  In  our  climate  most  of  the  epitlemies  occur  at  the  end 
of  summer  and  iu  uutiniiu.  Eiideuiic  influences  are  certainly  important.  The 
c<»nditio»  of  the  .soil  in  some  places  is  evidently  very  favorahle  for  the  devehn>- 
ment  and  dissemination  of  dysenteric  germs,  and  that  of  other  plac<?s  la  equally 
unfavorable.  There  can  be  no  other  explanation  of  the  immunity  of  some 
localities  contrasting  w^ith  the  great  prevalence  of  the  disease  in  others.  How 
infection  occui's  we  do  not  yet  know.  Dysentery  does  not  seem  to  l>e  directly 
coulajcrious;  but  that  it  can  bo  spread  through  the  medium  of  the  fa?cal  dejections 
of  the  sick — e.  g.,  froni  privies,  chaml>er-veasels,  and  beil-linen — is  very  pnibablc. 
Many  cases  wei-e  foiMoerly  referred  to  catehing  cold  or  ia  some  error  in  diet;  hut 
we  must,  of  coui*se,  regard  these  merely  as  predisposing  influeuces. 

The  objective  pEtthologioal  leeion  of  the  colon,  in  all  severe  cases,  consists  in 
a  prt>nounced  crou poos-diphtheritic  inflammation.  The  remarks  as  to  the  general 
pathokigy  of  such  inflammations  made  in  the  preceding  chapter  are  equally  ap- 
plicable to  the  analogous  dysenteric  inJlanmiatiun.  In  this  case,  too,  there  is  first 
a  destruction  of  the  epithelium  and  then  the  formation  of  a  fibrinous  exudation 
occupying  its  place,  and  penetrating  down  into  the  tissue  of  Ihe  mucous  mem- 
brane itself.  At  the  same  time  there  is  an  intense  ]>urulent  infilfration  of  the 
iiiucous  and  submucous  tissue,  accompanied  by  extensive  eccliymoses.  In  the 
nuist  virulent  cases  the  macroscopic  appearances  ai'e  nmrked  thickening  of  the 
whole  wall  of  the  intestine,  congestion  of  the  seivuLs  layer,  and  the  conversion  of 
the  inner  surface  into  a  mottled,  dark-red,  irregularly  iHiughened  arcii  of  ulcera- 
tioii.  The  disease  may  be  confined  to  the  rectum  and  the  signir>id  flexure,  but  in 
severer  cases  it  involves  the  entire  colon  as  far  as  the  iletJ-can^'al  valve,  or  even 
extentb*  to  ihe  lt»wer  portion  of  the  ileum.  Besides  this  severe  form  of  diidi- 
iheritic  or  even  gangrenf)us  dysentery,  there  is  a  milder  variety,  termed  c^itarrhal 
dysentery.  In  this  the  mucous  membrane  is  found  in  a  state  of  intense  purulent 
intlammation,  with  ecchymoses.  Even  hei'e  little  masses  of  croupous  exudation, 
which  can  be  torn  olf,  have  replaced  the  epithelium-,  but  they  never  form  con- 
tinuous layers  (^f  gi*eat  extent.  There  is  no  sharp  Iwuudary-line  between  the  iwo 
forms,  the  mOder  catai'rhal-erou|>ous  and  the  seveiHur  diplitheritic  dj'sentery. 
Numernus  transitional  and  combined  varieties  exist. 

We  must  i^^mark,  in  coucliLsion,  that  prcciseiy  the  same  anatomical  changes 
as  are  pi*esented  in  true  dysentery  may  result  from  other  causes.  Important 
amoujj^  these  is  pofsistent  fax-al  imi>actiou  in  the  rectum,^  which,  by  a  pui-ely  nje- 
chanical  effect  u[)on  the  epithelium,  may  excite  a  diphtheritic  inflammation  in  the 
raucous  meml>pane.  And  any  severe  constitntitinal  disease  whatsoever,  such  as 
typhoid  fever,  measles,  «mall-pox,  septiciemia,  or  phthisis,  may  be  attended  by  a 
so-called  "  secondary  dysentery/'  Tliis  is  most  fro<iuent  iu  htjspitals.  Whether 
it  has  the  same  retiology  as  genuine  dysentery  is  uncertain. 

Clinical  Hittory.— Throughout  the  entire  ilhiess  the  most  prominent  symptoms 
are  intestinal.  There  may  l>e  first  of  all  some  slight  irregularity  of  ihe  l:H>wels  for 
a  few  days,  and  then  apj>eai'S  a  mt^derate  diarrhoi"^.  The  stools  are  at  fiirst 
feculent,  altlmugh  thin,  and  numlier  two  to  six  d[*ily.  After  a  few  days  the  dis- 
chat'ges  increase  in  fwcjuency,  and  become  exti'emely  charai:teristic. 

The  stools  are  very  frequent,  occurring  ten  to  twenty,  and  even  sixty  or  more, 
times,  in  twenty-four  hom-s.  In  severe  ciuses  there  may  Iks  a  distre,ssing  and  almost 
constant  desire  to  evacuate  the  l>riwels.  After  every  «>pei*ation,  and  to  some  extent 
during  it,  there  is  tenesnms  attended  by  i?itense  burning  pain  in  the  anus.  The 
stools  soon  lose  their  nsual  feculent  character  iu  gi*eat  part  if  not  entirely.  Tliey 
become  scanty,  so  that  not  more  thau  aliout  half  an  ounce  is  evacuated  each 
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time.  For  the  most  part  they  usually  consist  of  a  scro-mucous  iluid,  in  which 
are  suspended  numerous  shreds  and  iiarticles  of  vary  in  j?  size.  These  are  blcxxl- 
stained  bits  of  mucus,  little  cuagula  of  bl'XKl,  and  necrosed  pieces  of  nuicous  mem- 
brane. One  or  another  of  these  constituent  parts  may  i)rtHlominnte,  no  that  there 
may  be  slimy,  purulent,  or  bloody  8tcx)JH,  or  all  sorts  of  combinations  of  these 
varieties.  We  often  find,  besides,  a  few  small  masses  of  fjeces,  usually  covered 
with  mucus.  We  sometimes  see  numerous  clum|)s  of  mucus,  resembling-  sajyo  or 
frog's  spawn;  they  are  probably  mucous  casts  of  the  follicles.  Under  the  micro- 
scope the  greater  part  of  the  dysenteric  discharjre  is  seen  to  consist  of  pus-corpus- 
cles and  blood.  There  are  also  cylinder  epithelmm  and  an  enormoiLS  amount  of 
detritus,  and  the  bacteria  of  putrefaction.  A  purely  dysenteric  stool  luis  no  bad 
odor,  except  that  in  the  worst  cases  of  gangrenous  dysenterj'  the  discharges  become 
blackish  and  extremely  offensive. 

The  rectal  tenesmus  may  be  accompanied  by  a  crami)-likc  pain  during  micturi- 
tion. There  are  often  violent  attacks  of  colic.  Tlie  abdomen  is  usually  rather 
tense,  and  tender  on  pressure  along  the  line  of  the  colon,  but  without  tymijanites. 
The  anus  may  be  red,  inflamed,  and  excoriated.  Gastric  symptoms  are  on  the 
whole  infrequent,  if  we  except  the  complete  anoi-exia  which  exists  in  all  severe 
cases.  Sometimes  tliere  is  rejjeated  vomiting.  Occasionally  hiccoughs  prove  dis- 
tressing.   The  tongue  usually  has  a  diy,  grwisy  coating. 

The  symptoms  just  depicted  lii.st  about  a  w<H'k  or  ten  days.  If  the  case  is  of 
much  intensity,  the  gtMieral  condition  is  also  greatly  atfectetl.  Tlie  iwtient  seems 
much  collai>sed,  and  is  very  languid  and  feeble,  with  a  small  and  rapid  pulse. 
Tlie  skin  becomes  cool  and  rough,  the  voice  weak  and  hoarse.  There  is  ])ain  in 
the  muscles.  The  patient  wastes  away.  The  temperature  has  little  that  is  char- 
acteristic or  typical.  In  many  cas(*s  there  is  no  fever  at  all,  and  the  tenii)erature 
may  even  be  subnormal.  In  most  cases,  however,  there  is  an  irregular  fever, 
seldom  exceeding  HU°  (40''  C),  and  having  remissions. 

In  the  worst  cases  the  general  wwikness  may  increitse  niort;  and  more,  and 
death  occur;  but  with  us  a  favorable  termination  is  nmch  more  fitHjuent.  The 
distress  gradually  dimini.shes,  the  st<Mjls  assume  more  and  more  of  a  feculent  char- 
acter, the  patient  becomes  stronger,  and  after  one  and  a  half  to  threi»  wwks  con- 
valescence is  establi.shed.  It  may  be  a  long  while,  however,  Iwfore  a  patient  com- 
pletely recovers  from  a  .severe  attack.  A  third  |)o.s.sil)ility  is  the  transition  of  the 
acute  into  a  chronic  dysentery.  In  this  the  symptoms  of  a  chi-onic  (?olitis,  usually 
attcnd?d  with  cachexia,  may  j)ersist  for  months  and  years. 

Mild,  rudimentary  forms  of  dysentery  also  <^nMir,  pn^s«»nting  less  violent  intes- 
tinal symptoDM,  and  recovering  at  the  end  of  a  ffw  days.  In  these  cnnen,  i(H\ 
great  sensitiveness  of  the  intesthie  to  disturbing  influences  fi-equeutly  persists  for 
quite  a  long  time  after  the  illness.  Tliei-e  may  be  i  xacerbutions  of  the  disease,  and 
relapses. 

Complications  of  dysenteiy,  localiwMl  in  other  organs,  ai*e  rare,  at  least  in 
epidemics  here.  Abscess  of  the  liver  is  mentioned  oft<'iiest  bv  physicians  in  warm 
climates,  and  probably  is  best  explaineil  as  the  result  of  nn»t4L*4tasis  by  way  of  the 
portal  system.  Articular  disturbances  also  oc'<*ur,  and  intlammation  in  the  sei-ous 
membranes.  A  few  cases  of  ixritonitis  due  to  ])orforation  have  been  observed, 
and  a  combination  of  dysentery  and  a  "  general  scorbutic  diathesis  "  has  Ikhmi  de- 
scribed. 

The  diagnons  is  rarely  very  difTicjilt.  It  is  based  exclusiv<>ly  u]Mm  the  intesti- 
nal symptoms  and  the  cluiRicter  of  the  stools.  It  is  only  the  cast's  of  secondary 
dysentery  which  occur  in  the  course  of  othrr  severe  diseases  that  can  easily  estrajxi 
observation. 

The  prognotll  is  mainly  influenced  by  the  character  of  the  epidemic,  which  aa 
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we  have  said,  is  in  our  oliniale  iisually  Ixnig-n.     There  may  be  danger^  particu- 
larly to  elderly  people,  from  Wdily  wfakue.ss  mid  collaijsc. 

Treatment,— Pro] ihylaxis  deuiands  that  the  isolaliciti  of  the  patient  and  the  dis- 
infection of  the  st4Jols  he  as  complete  as  pos.sihIe.  The  healthy  must  be  very  care- 
fill  durintf  an  epidemic;  not  to  cat-ch  cold,  and  to  avoid  errors  in  diet,  for  experi- 
ence shows  that  an  oppt>site  eourse  predisposes  to  the  dLsease. 

The  patient  nuist  Ix^  kept  warm,  and  must  not  leave  Ids  be<l,  even  if  the  attack 
be  niikl.  Tlie  diet  must  he  rigorous.  If  the  sti'ength  is  fair,  thin  ]xirridg:e,  milk, 
and  bi*oths  sutlice  for  some  days.  To  a  feebler  person  we  should  give  somewhat 
stronger  uourislmieut  from  the  start,  e.  g,,  eggs,  |jeptonized  meat,  and  wine.  Most 
l^iticnts  l)ear  liquids  that  are  lukewarm  better  than  those  which  are  cold. 

As  to  drugs,  the  habit  of  almost  all  exi>erienced  physicians  is  to  give  at  first  a 
mild  laxative.  Although  opium  does  not  usually  contn^l  the  diarrhoea  and  tenes- 
mus at  alb  it  is  the  rule  for  decided  improveirieut  to  follow  the  exhibition  of  the 
laxative.  During  the  first  days,  or,  if  net'tl  be,  later,  we  give  two  to  four  table- 
spoonfuls  i>f  custoiMjil  daily.  If  this  medicine  is  very  disagreealde  to  the  patient, 
we  can  noplace  it  by  a  sti'ong  infusion  of  rhulmrb  (KMOO),  In  sortthem  countries 
lai*ge  doses  of  calomel  (gr.  x  to  xv,  grm.  05-1)  are  customarj*,  and  are  highly 
praised  by  the  physicians  there.  Further  on  in  the  disease  we  may  content  our- 
selves with  giving  mistnra amygdala^;  or  we  may  administer  bisnuith  in  the  follow- 
ing mixture:  Bismuthi  subnit.,  ]>arts  5;  mucilaginis  acacia^  syrupi  simpb,  aa  15; 
aqiiee  deslil.,  12f) — to  l>e  shaken  iM^foi-e  taking.  But  if  the  disease  should  get  worse 
again,  we  .should  always  try  a  laxative. 

Emetics  at  the  beginning  of  the  disease  are  often  employed  in  the  tmpics,  but 
seldom  with  us,  Ipecacuaidia  (radix  antidi/senfenca\  given  in  large  doses  of  fif- 
teen to  thirty  grains  (1-2  grm.),  is  even  regai-ded  by  many  as  a  8|>eciJlc.  Numer- 
ous attenipts  have  feen  made  at  local  treatment  by  enemata.  Yet  no  brilliant 
results  can  be  claimed  for  any  of  these  methods  or  medicines.  A  decide<ny  |>allia- 
tive  effect  can  l>e  obtained  from  the  injection  of  thin  st*irch  to  wliich  twenty  or 
thirty  drops  of  laudanum  have  l>rten  added.  Suppositories  of  ci>coa  butter  con- 
taining extract  of  opium  often  mitigate  the  tenesmus.  Other  injwtions  are  recom- 
mended, eiU'h  to  measure  |  ij  to  iijss.  (grm.  (JU-lOO),  and  t«^  contain  either  argenti 
nitrat.,  gr.  j  to  vj  (grm.  0  05-0-JJO),  or  plumbi  acetat.,  gr.  ij  to  viij  (grm.  0-l-0  5>, 
or  |K>tassii  chlorat.,  gr.  xv  to  xx  (grm.  1-1  "5).  Many  other  sedations  are  used. 
The  success  of  this  treatment  is,  however,  ihibious.  In  all  cases  the  margins  of  the 
antis  must  be  protected  from  inflammation  by  frequently  washing  and  anointing 
the  skin. 

The  treatment  of  wcalaiess  and  coUai^se  is  by  the  usual  stimulants — wine, 
etlier,  catnplior,  and  the  like.  In  chronic  dysentery  the  main  |Kiint  is  to  persevere 
in  a  strict  control  of  the  diet.  We  may  exhibit  astringents,  such  as  tannin  and 
cohimlx).  Bubtiitrate  of  bismuth  is  also  given,  and  iiitrjite  of  silver  and  acetate  ot^m 
lead.  Atid  in  these  chrfmic  cases  a  long-continued  and  thorough  use  of  rectafi^^H 
irrigation  with  iluids  containing  some  mild  astringent  or  disinfectant  may  have  a 
good  etfect. 

[Hpoi*adic  dysentery  is  a  self-limited  disease,  and,  as  has  Ijeen  shown  by  Flint, 
runs  its  cour-se  within  ten  days  without  mtnlication.  Treatment,  however,  adds  to 
the  comfort  of  the  patient  and  short^^iis  the  cotirse.  It  is  not  customary  with  us 
to  use  daily  laxatives.  If  there  is  any  doubt  as  to  whether  the  iuti?stin«>s  have  lieen 
emptier!,  a  sjiline  sliould  be  given,  the  actitm  of  which  stiould  be  f^dlowefl  by 
opium  in  sufhcient  doses  to  allay  pain  and  t**nc^mus.  Sul>he(pient  action  of  the 
tx>wcls  is  best  olttained  by  simple  large  enemata.  In  weak  persons  cJistor-oil  is  to 
be  preferreil  to  salines. 

In  epidemic  dysentery  active  treatment  is  much  moi*e  important.     Laxativea 
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are  contra- Lndtcated  by  sew-siinj^iiinolent  dejeetioiis  or  by  asthenia,  but  eac^mata 
am  be  freely  used.  Stinuihition  is  often  requii-ed;  uulrition  must  Ix' cart^fully 
looked  after,  such  articles  beini^f  t*h«»8en  as  are  digested  and  absorbed  by  tbe  upper 
portions  of  the  intetstirml  tra4!t,  leavinif  ha  little  residue  a.s  possible  to  f»ass  on  to 
the  inftavned  colon.  Opium  Ls  often  doniunded  and  tolerated  in  largo  dosea,  and 
astringents,  8uch  as  tbe  acetate  of  lead,  gallic  acid,  and  tlie  pemitrate  of  iron,  are 
of  service. 

In  acute  dysentery  tbe  patient  should  t»e  instructe<l  not  to  yirltl  to  the  desii-e  to 
go  to  stool  if  be  can  help  it,  and  teiie.sraus  can  often  be  much  diminisbed  by 
flimple  irrigation  of  the  lower  bowel  with  water,  which  may  be  warm  or  cold, 
whichever  the  patient  finds  more  ftgi'eeable. 

Chnjuic  dysentery  is  one  of  tlie  most  difficult  malatlies  with  which  we  have  to 
deal.  In  its  treatment  a  sea  voyage,  or  removal  for  at  least  some  n ion  lbs  to  a 
climate  other  than  that  in  which  the  disease  originated,  m  of  far  more  vaUie  than 
drugs. 

Amcebio  Dysentery. 

The  amoeba  coli,  first  found  by  Ixisch  in  the  stools  of  a  dysenteric  |mtient,  hiw 
received  very  oai-eful  study  at  the  Johns  Hopkins  Hospital,  and  forms  the  subject 
of  a  mt^t  exhaustive  and  vahmble  monograph  by  Councilman  and  Lafleur. 

The  living  organism  is  readily  seen,  and  recognized  especially  by  its  active 
amccboid  moven:ents  on  the  warm  stage  of  the  microscope.  If  the  fux-es  contain 
small  gelatinous  masses,  thest*  will  be  found  to  provide  the  most  fruitful  field  for 
search.  The  inimljers  of  the  organisms  vary  widely  in  dirt'ei*ent  eiuses,  and  even 
in  the  same  case,  from  day  to  day,  Tliey  are  Siiid  to  l>e  presefit  in  this  furm  of 
dysentery  alone,  and  have  been  found  in  secondarj'  abscesses  «»f  the  liver  and  the 
lung,  alike  after  death  and  during  life.  They  should  be  sought  for  in  all  oljstinate 
cases  with  dysenteric  symptoms. 

The  prognosis  b  uncertain,  and  the  cases  are  apt  to  drag  along  with  exacerba- 
tions and  i-emissions  of  the  symptoms.  But  recovery  does  take  place.  There  is 
notable  danger  of  the  formati(»n  of  secontiary  absresses,  in  which  event  re- 
covery is  hanily  to  l>e  boi>ed  for.  The  only  treatment  which  seems  to  have  been 
of  much  service — Ijeyond  a  general  hygienic  and  supportive  regimen— consist,s  in 
tbe  use  of  copious  injections  into  the  intestinal  canal  of  siflutions  of  quinine, 
in  the  strength  of  one,  to  one  thousand  or  even  five  thousand.  Losch  found  that 
contact  with  a  solution  of  the  latter  strength  for  one  minute  suffices  to  kill  tho 
amcebse.] 


CHAPTER  Xni. 

CHOLERA. 

(Asiatie  ChoUm.) 

HlBtorical  Eemarkt.— The  home  of  genuine  Asiatic  cholera  is  India.  The  first 
epidemic  with  which  we  are  accurately  acquainted,  and  which  wai*  very  wide- 
Hpread,  o<.'curre«l  in  1H17.  The  disease  wtis  pwljably  endemic  there  at  an  earlier 
periixl,  In  the  nexi  few  years  tho  cholera  spread  in  all  dii-ections,  and  reached 
Astrakhan  by  way  of  Persia,  Betwet^n  1S:U>  and  1832  the  disease  made  its  first 
great  epidemic  pi-ogress  ov^er  Europe.  Invaditig  all  European  Russia,  it  reached 
Germany  in  1831,  «nd  France  and  England  in  1S:J2.  Then  came  many  smaller 
epidemics  up  to  1838,  when  there  was  a  complete  ces.Siition  till  184fi,  in  which  year 
tiie  diseaMi,  again  starting  fn:>m  Asia,  overspread  Euro|>e.  There  have  since  then 
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been  epidondcs  in  many  ]>Iac4*.s,  l>iit  we  can  not  here  ent<?r  into  tlip  particulars 
of  them.  The  last  time  tiial  cholem  tjccurred  to  any  extent  in  Germany  was 
in  18t»6,  during^the  German -Austrian  war.  No  one  has  forgotten  the  somewhat 
irioleiit  epidernjc  which  pi-evuiled  a  few  years  ago  (1883  and  1884)  in  Fiiuice  and 
Italy. 

Etiology,— S<irae  time  ki:^)  it  had  become  evident  that  the  real  cause  of  cholera 
cousiHts  iti  tlie  inft.f  tion  of  the  system  by  a  speeihc  micro org^anism.  KiX'h  was, 
however,  the  fh'st  U^  Hucece*!  in  the  seairh  for  the  poisonous  agent.  He  was  in 
charfce  of  the  scientific  ex[X!!dition  sent  out  hy  t}ie  German  Govemmeiit  in  1883  to 
Egrypt  and  India  for  the  purjxise  of  investigatinjt,'  the  diseaise.  Koch  found  in  the 
intestines  of  all  the  victbns  of  cholera  whose  bwhes  he  examined  a  certain  kind 
of  micixi-organism  which  he  named  the  comma  IwiciHus.  It  is  shorter  than  the 
bacillus  of  tuberculosis,  hut  stmiewbat  thicker,  and  it  is  usually  hent  in  the  shape 
of  a  comma,  or  even  like  a  senncircle  (see  Fig.  9).  In  the  culture-preparations, 
the  special  pei'idiarities  of  which  we  can  n«>t  gfive  in  detail,  the  conuna  hacilli 
gn>w  int4i  long  spiral  threads,  resendiling  the  spinlli  of  recurrent  fever.  Exam- 
ined in  a  liquid,  the  individual  bacilli  are  seen  to  make  vigorous  movements. 
They  flourish  best  at  a  temperature  between  86''  and  hW  (30°  and  40*"  C.}.  Below 
61"  (16^  C.)  they  cease  to  grow,  but  they  are  not  killed  even  by  a  greater  degree  of 
cold.  The  free  access  of  oxygeti  is  absolutely  indispensable  to  their  growth.  They 
multiply  very  rapidly  in  liquids— e.  g.,  broth  or  milk— and  they  may,  under 
favorahk^'ircumstances,  retain  their  vitality  for  many  weeks,  while  they  can  l>e 
readily  destroyed  by  desiccation.  In  tliis  ajifain  they  resemhlc  the  genuine  spirilli, 
which  can  niainUiin  their  existence  only  in  fluids.  An  endogenous  formation  of 
spoi'cs,  as  we  shall  see  t>elow  to  be  the  case  with  the  anthnix  bacilli,  does  not  take 
place,  but  Huepi>e  has  estsihlir.hed  by  actual  observation  that  frequently  two  small 
spherical  Ixidies  appear  on  some  indeterminate  spot  of  the  abt>ve-mentione<.l  spiral 
threads,  by  which  the  continuity  of  the  thrt^nd  is  interrupted.  This  pi'ocess  goes 
on  until  finally  the  thread  is  T'cplaced  by  a  considerable  uumlier  of  verj'  minute 
round  ceJLs,  which  are  apparently  united  to  one  uimther  by  a  kind  of  jelly  <forma- 
tion  ijf  zoogkea).  It  is  certiiin  that  the  i"ound  cells  do  not  subdivide.  The  way 
in  which  they  are  frinued  corresjxtnds  with  quite  similar  [u-ix'esses  in  other  spin>- 
chaetce.  They  are  called  "  arthi^>s pores,"  and  i>erhaps  represent  a  permanent  form 
of  the  comma  bacilli;  for  they  resist  desiccation  and  other  injurious  influences 
much  better  tlian  do  the  comma  bacilli  themselves.  By  a  pivK-ess  i>f  growth  the 
spherical  Ixxlies  may,  under  favorable  circumstances,  give  rise  in  their  turn  to 
new  comma  bacilli, 

Tliese  discoveries  of  K(x*h  have  since  been  confirmed  by  all  eomiK^tent  investi- 
gators, while  the  various  alleged  lefutations  of  Koch's  resulLsbave  proved  errone- 
ous. It  has  Ijcen  shown  that  in  every  ca.se  of  genuine  Asiatic  chtxlera  the  comma 
bacilli  are  present  in  the  intestine,  and  that  they  are  never  found  under  any  other 
circum.stances.  Even  the  last  i>ostulate  which  was  nee<led  t<i  sliow  tlieir  patho- 
genic significance  has  been  fuiniled,  Rietseh  and  Nicuti,  followi-d  by  Kocb  him* 
self,  have  succeeded  in  producing  cholera  in  a  guitiea-pig  by  introducing  into  its 
duoflenuni  pure  comma  bacitli. 

Investigation  as  to  the  origin  of  cholera  must,  therefore,  now  meet  this  culmi- 
nating question:  Under  what  circumstances  and  through  wliat  chantiel  do  the 
comma  bacilli  penetmte  into  tlie  human  .system,  and  in  what  manner  do  they 
there  excite  the  cliaracteristic  processes  of  the  tlisexse?  There  can  be  no  doubt 
that  among  us  Europeans,  and  ]>rrd>ably  everywhere  except  in  India,  the  cholera 
is  invariably  imported.  It  5s  e<puiily  certain  that  tlie  dejections  of  cholera  patients, 
which  are  rich  in  comma  bacilli,  ai-e  the  chief  if  not  the  only  ayent  by  which  the 
disease  is  spread.     The  bacilli  which  escape  into  the  outer  world  with  the  stoola 
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find  abundant  means  to  prolonisr  their  existence.  They  continue  their  growth 
tipcm  m<»isteue<l  bod-clothes,  or  in  water  which  contains  a  sufficient  amount  of 
organic  substances,  or  in  f«XHl,  «uch  uk  fruit  or  milk,  nr  in  tnoiat  eiArth  ;  and  the 
ways  by  which  they  can  in  turn  enter  the  system  of  a  healthy  human  bein^are 
in  Unite  in  number.  It  is  easy  to  under- 
:ltaud  why  certain  jiersons — e.  (?.,  laundress- 
es and  nurses — are  more  liable  to  infection 
than  others;  and  it  is  equally  intellij^ble 
tliat  the  spread  of  the  disease  should  often 
bear  a  relation  to  certain  outwanl  circum- 
staiires.  The  fact  has  baiiy:  Ijeen  a  famihir 
one,  that  the  cholera  alnmst  always  pro- 
presses  along  the  world's  mo*>t  frequented 
highway's,  and  that  it  never  travels  faster 
than  the  means  of  human  intercommunica- 
tion render  jiossible.  This  is  imi)t>rtant, 
because  it  shows  plainly  that  the  prfrms  of 
the  disease  are  not diss^'minaUnl  by  rurnnts 
of  air.  It  is  easy  to  understantl  that  the 
distribntjon  of  the  disejiise  sJundd  soirietimes 
correspond  with  that  of  watr-r  destine*)  for 
personal  use.  Apparently  in  every  caae  the 
dtseftse-producing'  poison  enters  tlie  intefiti- 
DaL  canal,  for  the  comma  bacilli  are  found 
exclusively  in  the  int»?stine,  nevfr  in  the  nther  internal  viscera;  and  this  is  true 
not  only  in  the  early  but  ^dso  in  the  later  sUig^'s  «>f  the  disease.  We  must 
tberefore  suppose  that  the  bacilli  are  s\vullowe<l,  and,  if  not  dentroyed  by  the 
gastric  juice^  develop  their  patho^^c^nie  fimctiotis  in  the  intestine,  \\\  apiiar-ent 
p^reenient  with  this  is  the  frt^^iuently  ol>served  fact  that  g:astric  catarrh,  however 
sujquiiXMl,  existing?  at  the  time  of  an  epidemic,  always  pi"edis|K>se-s  tn  the  disease. 

Tlie  views  thus  fiu*  expressed  are  opi^ised  by  Pettenkofer.  He  ascriljes  to  the 
Condition  of  the  ^5oil,  varyinof  with  time  and  place,  the  chief  r6\e  in  the  spread  of 
cholera.  Ho  doubts  w  hether  the  p<»istm  as  containe*!  in  the  sttHils  is  a-s  yet  eUi- 
cienL  It  nmsl,  be  thinks,  undergo  further  development  in  an  appropriate  soil 
before  it  can  acquire  fresh  |>athogenic  jjotency.  His  main  argnmeiit  is  drawn 
from  the  fact  that  ceHain  places,  ]>articularly  those  on  rocky  soil,  enjoy  immu- 
nity; the  mrity  of  attticks  uT'on  shipboard  is  analojo^ous.  He  points  out  that  in 
cholera  as  well  as  in  lyph(»id  \q.  r.)  there  is  an  evident  liarmony  between  the 
frequency  of  the  <lisea.se  and  the  varyinj?  stand  of  the  water  which  m»lerlies  the 
aurfaci^  of  the  ffronnd.  FuHlior  in  vest  ignitions,  which  will  now  for  the  lirst  time 
have  a  firm  foundation,  att'orded  by  tlie  discovery  t»f  the  comma  bacillus,  must 
decide  how  much  influcTice  the  condition  of  the  soil  dt:»es  exert  upcm  the  dissetni- 
nation  of  the  pathogenic  poison.  As  it  is,  we  feel  certain  that  to  gi^'^e  exclusive 
prominence  to  tlie  condition  of  the  soil,  and  to  deny  the  possibility  of  infection  in 
any  other  way,  is  to  put  a  violent  interpretation  ujion  tbe  observed  facts;  while 
the  correctness  of  the  alwve-stated  views  of  Kcx^h  is  becoming  more  and  morii 
probable.  With  regartl  to  tlie  constant  presence  of  other  micro-oro^Jmisms  tbai» 
the  comma  bacilli  in  the  intestine  and  the  internal  viscera  of  the  victims  t>f  cholera, 
as  claimed  by  Emmerich  and  others,  we  nmst  pe|?"ard  them  as  tussf»ciate<l  api>ear- 
auees  which  have  notlung  to  do  with  the  true  choleraic  pn»cess. 

HoHt  cholera  epidemics  hapi)en  in  the  months  of  summer.  Liability  to  the  dis- 
ewwj  i«  very  wide-spread,  although  some  retnarkable  exceptions  are  seen.  Sex  is 
Unimportant     Age  haa  more  influence.     The  disease  ^K-curs  in  sucklings,  but, 
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lis  a  rule,  is  more  rare  among  children  tlian  ainong-  adults.  Elderly  people  are 
very  apt  to  take  the  disease,  while  of  typhoid  ifever  the  opiM>.site  is  true.  Most 
authora  lay  gi'eat  stress  ujkthi  predisposing  causes.  Among  these,  taking  cold 
is  not  so  important  as  are  errors  in  diet  and  mild  attacks  of  gastro-iiitestinal 
catarrh,  which  are  shown  by  nuinei-ous  ohservatioiis  to  pi-edispose  strongly  to 
the  disease  {vide  supra).  The  stage  of  incubation  seldom  lasts  over  one  to  three 
days. 

Clinical  History. — As  is  the  fasc  in  most  acute  infectious  diseases,  the  intensity 
of  the  illness  varies  between  the  extremes  of  mildness  and  severity,  so  that  usually 
a  correct  interpretation  of  tlie  mildest  cases  is  rendered  jxissible  only  by  the  fact 
that  an  epidemic  exists.  Tliese  insignilicttnt  Ciises  are  called  simple  choleraic 
diarrhoea.  The  symptoms  are  thc]>se  of  a  violent  acute  intestinjd  catarrh;  the 
dejections  are  watery,  rather  large,  painless,  and  nunil>er  alwut  three  to  eight  in 
twenty -four  hours.  There  is  considerable  malaise,  cunipk  te  anoT'cxia,  and  thii-si, 
and  there  may  already  be  indications  of  seveiTr  choIei*aic  syniptouis — vomiting, 
slight  pains  in  the  calves  of  the  legs,  and  diuiinished  seci-etion  of  urine.  Many 
cases  recover  after  a  few  days  or  a  week,  but  in  others  the  fiist  mild  diarrhoea 
is  succeeded,  at  the  end  of  about  one  to  three  days,  or  rarely  hiter  still,  by  a 
severe  attack  of  cholera.  In  such  cases  we  speak  of  a  "  premonitory  diarrhoea  of 
cholera." 

The  mild  form  ia  succeeded  in  a  gradual  transition  by  the  cases  designated 
as  "cholerine/'  Cholerine  exhibits  tlie  symptoms  of  a  violent,  rather  sudden 
cholera  morbus,  It  often  begins  at  night.  To  the  diarrhcea,  which  now  and  then 
displays  even  at  this  time  the  characteristics  of  pi-onounced  cholera,  vomiting  is 
si>on  added.  The  accompanying  constitutional  symptoms  are  rather  sevei*e.  There 
is  gi^at  languor  and  depression.  The  voice  grows  weak,  the  extremities  are  cool, 
the  pulse  is  small  and  accelerated,  painful  cramps  occur  in  the  calves  of  tJie  legs^ 
the  urine  grows  scanty  and  perhaps  alb\nninous.  The  whole  attack  lasts  aljout  a 
week  or  two,  till  recovery  is  complete.  The  course  of  the  disease  is  not  infre- 
quently varied  by  repeated  improvements  and  relapses. 

From  these  cases  of  mctliura  severity  there  is  again  a  continuous  line  of  transi- 
tion to  the  protiouneed  severe  form  of  chf»Iera  proper.  Statistics  as  to  the  fre- 
quency of  the  separate  fonns  can  not  he  given,  since  many  of  the  milder  cases 
escajjc  obser\'ation. 

Tlie  true  attack  of  cholera  may  begin  suddenly  witli  the  severest  symptoms. 
As  a  ride,  however,  it  is  preceded,  as  already  stated,  by  a  first  stage  of  brief  pre- 
m(initf»ry  diarrhoea.  This,  after  one  to  three  days,  is  r-eplacetl  with  equal  sudden- 
ness hy  the  severe  symptoms  of  the  second  or  ''algid  stage,^'  or  '^cholera  asphyxia.'* 
Its  lirst  symptoms  are  the  abrupt  appearance  of  great  bwlily  weakness,  chilliness, 
and  vertigo.  The  chamcteristic  gastro-intestinal  symptoms  soon  declare  them- 
selveji, 

The  diarrha?a  grows  very  violent.  At  short  intervals  there  are  copious  painless 
dejections,  which  at  tirst  retain  somewhat  of  a  f<?culent  chamcter.  but  very  soon 
present  a  characteristic  resemblance  to  "  rice-water  ■'  or  '*  whey."  A  single  stool 
will  measure  a  little  less  than  half  a  pint  (grm.  200).  The  stcKils  have  no  color  and 
almtjst  no  odor.  They  are  watery,  and  usually  dejwsit  a  finely  gi*anular,  grayish- 
white  sediment  upon  standing.  Their  reaction  is  uetiiifil  or  alkaline.  Only  one 
or  two  per  cent,  is  solid  matter,  with  a  little  albumen  and  a  i*elatively  large  amount 
t)f  .sodic  chloride.  In  many  severe  cases  the  flcjections  contain  more  or  less  hlix>d. 
The  microscoiie  reveals  epithelium,  triple  phospliate,  and  nuuierous  mii'ro-organ- 
isms.  Of  these  last  a  part  are  the  conuna  bacilli,  and  a  part  are  bacteria  of  putrefac- 
tion, ete,  If  the  conuna  bacilli  be  demonstrated,  uf  course  the  diagnosis  is  absolute. 
To  accomplish  this  we  take  a  coaguluni  of  mucus  fi^om  the  stool,  and,  spreading  it 
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I  US  thin  a  layer  as  possible,  carefully  warm  the  glaKS  by  pani 
jog  11  repeate^y  tlircm^h  a  flame,  in  order  to  dry  the  mucus  and  fix  it  in  its  place. 
The  prejuiration  is  then  stained  with  an  atiueouK  Holution  of  metliyl  blue.  If  the 
bacilli  be  very  abundant,  the  microseopit*  examination  siif!ic*?B  for  their  denion- 
Rtralion,  although  complete  certainty  about  their  identity  depends  upon  their 
beluivior  in  pure  culture-pi-eparations.  These  must  thoi'efore  be  instituted  in  all 
doubtful  C4ise»:  but  it  would  lead  us  too  far  if  we  entered  ui)on  the  partitrulars 
relating  to  such  cultures. 

Tlicse  excessive  evacuations  arc  but  very  rarely  absent  or  nearly  a>>sent. 
They  are  more  apt  to  fail  if  death  occurs  at  the  end  of  a  few  hctuvfi— cholera  tiicca. 

\  In  cholera  sicca  the  intestines  after  death  contain  the  characteristic  rice-water 
material  whicli^  perlmps  owing  to  pai'alysis  of  the  muscular  coat,  was  not  expelled 
during  life.  J 

The  appearance  of  the  diarrhoea  in  socm  followed  by  frequent  though  rarely 
distressing  vomiting.  The  vomitus  consists  in  part  of  ingested  liquids  and  in  part 
of  an  actual  transudation  through  the  mucous  membrane  of  the  stomach  and  intes- 
tine.    Hiccoughs  may  accompany  and  follmiv  the  emesis. 

In  addition  to  these  prominent  dijfestive  symptoms  of  vomiting  and  pnifuse 
diarrhcGi:  there  are  complete  anorexia  and  excessive  thirst.  The  tongue  luis  a  thick, 
dry  coat.  The  abdomen  is  usually  flat  and  soft,  or  it  may  be  concave  and  hard. 
Sometimes  we  may  feel  fluctuation  in  the  intesthiCB,  due  to  iheir  being  filled  with 
fluid.  There  is  not  much  real  abdominal  pain ;  what  there  is,  is  described  as  a 
"feeling  of  heat  and  pressure'"  around  the  umbilicus. 

At  the  same  time  ver>'  severe  syniptums  develop  in  other  organs.  Tlie  circu- 
latory system  is  chiefly  aifected. 

The  action  of  the  heart  m.\v  be  stimulated  at  the  beginning  of  the  attack.  The 
patient  complains  of  pali)itation  and  gn-at  pi-e^-ottlial  anxietj*.  After  a  brief  time, 
however^  cai*diac  weakness  api3ears,  and  cuiitiimally  increases.  The  action  of  the 
heart  liecomea  very  wejik,  and  the  Iieart-sounds  feebler  and  feebler.  TIae  pulse  at 
tlie  wrist  grows  very  small,  and  is  usually  s«  tmewhat  accelerated.  In  a  severe  case 
the  pulse  vanishes  completely  after  a  few  hours. 

This  collapse  of  circulation  makes  iti<elf  quickly  evident  in  the  appearance  of 
the  patient.  The  face  and  extremities  gr<»w  ci>ol.  and  then  ice-cidd;  the  complex- 
ion becomes  partly  livid  and  j>artly  a  Iduish  gray;  the  lips  are  almost  black.  The 
surface  temperature  may  fall  below  9*1*  {i\Tt''  C),  while  in  the  rectum  febrile  tern- 
peratures  may  often  be  observed,  reaching  li)2^  (.10"  C)  and  higher.  The  eye  and 
cheek  grow  vrr>'  hollow,  the  skin  becomes  wrinkled,  and  lo^es  all  its  ela.sticity. 
Tlie  voice  grow.s  hoarse  and  feeble  (voice  of  cholei*a).  Respiration  is  laborious 
8up€»rRcial.  Tlie  mind  may  remain  unclouded  to  the  end,  but  usually  there  is 
apathy,  and  all  acuteness  of  perception  is  impaired.     But  few  patients  ai'e 

llcss  and  excited.     Retlex  action  is  much  impaired. 

One  characteristic  symptom  is  the  cramps  in  the  muscles.  Thase  are  usually- 
very  painful,  and  consist  in  tonic  contractions  of  the  muscles,  particularly  those 
of  the  calf  of  the  leg,  but  also  those  of  the  toes,  thighs,  arms,  and  hands.  The 
cramps  occur  six>ntaneously  or  ujkui  the  least  provfK?ation,  last  a  few  minutes,  and 
recur  at  short  intervals.  The  pi-ecise  rt^a,s<>ii  of  their  ix*currence  is  not  yet  known. 
It  may  l>c  the  effect  of  poi.son  (riV/c  i}ifra).  Tliey  ctin  be  observed  in  other  severe 
acute  diseases,  although  most  marked  in  cholera.  They  sometimes  occur  in  cholera 
morbus. 

In  a  well-<levcloped  attack  of  cholera  there  is  almost  invariably  olignria  or 
anuria.  The  urine,  if  any  be  spt^reted,  is  concentrated,  with  abundant  sediment, 
and  very  often  c<intains  albumen.  In  ninny  cxises  not  one  drop  of  urine  reaches 
the  bladder  for  daya,  and  tliis  condition  pensisls  till  deatli  or  recovery. 
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The  sjTiiptoms  thus  far  depicted,  if  taken  as  a  whole,  I'epresent  the  alffid  stage, 
wliich  seldom  lasts  more  than  one  or  two  days.  In  niany  cases  death  occurs 
durmg  this  peritxl.  It  is  ashei^ed  in  by  the  tokens  of  extreme  general  prosti-ation^ 
and  may  take  place  after  a  few  hours,  or  more  frequently  in  the  second  half  of  the 
first  day.  But  in  otiier  cases  the  "  slajfe  of  reaction  "  succeeds.  Tliiii  may  be  a 
true  compeusiitory  jjerirjd,  leadinfc  direetly  t«j  convalescence.  The  evacuations 
lx>come  less  frequent  and  ntoi-e  feculent-,  and  the  vouutlujtf  eeases.  The  pulse 
l)ecomes  stronger^  the  cyanosis  and  coolness  of  the  extremities  diminish,  and  an 
abundant  perspii*ation  is  not  iiifi'equeut.  After  a  few  days  urine  is  again  excreted, 
which  is  almost  invariahly  qtiite  albuioinous,  and  usually  contains  casts  and  red 
bltKKl-i^lobuk^s.  If  convalescence  be  uninteiTupted,  however,  the  urine  very  boou, 
becomes  perfectly  normal,  and  after  a  week  or  two  the  patient  is  to  be  regartled  as^ 
com  pi  etc  ly  reco  ve  I'ed . 

Defiartures  fr<jm  this  favorable  course  of  the  stape  of  reaction  are  frequent. 
Recovery  may  l)e  interrupted  by  rei>ealed  i^la|>ses  into  the  previoua  condition,  and 
sometimes  with  a  fatal  result.  Or,  instead  of  convalescence,  there  Lss  developed  a 
sevei-e  third  sta^e,  usually  with  fever.  Tliis  stage  oixlinarily  beai-s  the  generic 
name  of  cholera  typhoid,  although  it  is  subject  Uy  majiifold  variations  in  its  clin- 
ical symptom.s  as  well  as  its  excitinp:  causes. 

Cholera  typhoid  may  present  an  actually  typhoidal  p^enenil  condition  with 
severe  fever.  There  is  a  consideralile  elevation  of  temperatui*e,  he^idaclie,  atid 
dullnass.  The  pulse  is  full  and  rapid,  the  face  flushed.  The  skin,  particularly 
that  of  the  extremities,  sonyetimes  presents  the  so-called  choleraic  eruption,  in  the 
form  of  an  erythema,  r<:jseolii,  urticaria,  or  the  like.  This  variety  of  cholem 
typhoid  ends  after  a  few  days  in  recovei*y,  or  else  passes  into  one  of  the  following 
conditions. 

A  seci>nd  form  of  cholera  typhoid  is  distinj^uishcd  by  the  devclnpment  of  the 
most  diverse  local  intlannnations.  Thus,  there  may  be  a  severe  dysenteric  or  diph- 
theritic inflammation  of  the  small  and  large  intestine,  attended  by  otfensive  puru- 
lent and  bb.Mxly  stools.  Pneumonia  is  also  possible,  :is  well  as  purulent  bifinchiti.s, 
diphtheritic  infiammation  of  the  larynx,  pharynx,  bladder,  and  female  genitals, 
parotitis,  and  sometimes  erysipelas  and  pyiemia.  And  wht^n  we  consider  that, 
besides  all  these  conditions^  the  u.sual  intestinal  synvptonis,  or  those  of  chtdcraic 
nephritis,  may  exist  also,  it  is  evident  how  varied  the  clinical  picture  may  l>e. 
Tlie  de\'elopment  of  these  local  atfectiotis  frequently  lays  the  foundation  for 
numerous  sequelae. 

Choleraic  nephriti.s  ^ives  rise  to  the  third  or  unemic  variety  of  cholera  typhoid. 
The  secretion  of  urine  is  almost  suspended.  Tlie  little  that  is  still  pas-sed  contjains 
numerous  caatj?,  albumen,  and  fi'equently  renal  epithelium  and  white  and  red 
blood-globules.  Somewhere  towai'd  the  end  of  the  first  week,  or  ]iossibly  earlier, 
there  are  grave  nervous  symptoms,  to  lie  regarded  as  uramiic;  tirst  there  is  hea<l- 
ache  and  v^omiting,  then  sopor  and  comsi,  or  delirium  and  convulsions.  Most  of 
these  crises  ai-e  fatal- 

Pathology,— We  are  now  acquainUnl  with  the  manifold  sjinptoms  and  varieties 
of  the  disease.  If  we  seek  for  the  path«jlngical  changes  which  contnil  the  process, 
and  endeavor  to  find  some  cori'espomlence  betwcim  them  and  the  symptoms,  we 
shall  be  dLsappointcnl.  At  least,  in  its  early  sLMi^t's^,  cholera  is  merely  a  severe  local 
disease  of  the  intestine.  We  find  the  serous  layer  of  the  coils  of  the  .small  intes- 
tine rose-red  from  congestion.  The  mucous  membrane  is  in  a  state  of  catarrhal 
inflammation:  it  is  swidlen,  reddened,  and  at  tirst  covered  with  a  layer  of  tough, 
transjjarent  mucus;  but  very  soon  an  abundant  transudation  flows  into  the  canal, 
so  that  the  intestinal  coils  are  fUled  with  a  large  amount  of  clear  fluid,  looking 
like  "rice-water ''  or  "  gruel,"  and  so  devoid  of  bile  n~s  to  indicate  the  suspension  of 
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Its  secretion.  Tlie  sij^ns  of  infljimmation  of  Oie  mucous  membrane  now  j^^row  more 
pronounced.  The  Si>lit4kry  follkle«  iind  Peyer's  jKik-hes  become  swollen,  with 
edg«s  of  a  vivid  red,  and  frequently  there  arc  many  smiaH  ecchymoses  in  the 
mncous  membrane.  The  extensive  desquamation  of  Ihe  epithelial  liuing^  of  the 
intestine  has  also  been  regardeil  as  imip<:»rtant,  Iw^c^^Uftie  it  was  regarded  as  in  part 
the  cause  of  the  copious  transudation.  Still  it  may  l>e  questioned  whether  the 
detiquamation  is  not,  at  least  to  some  extent,  a  |>ost-morteni  chang-e.  In  yet  later 
stages  of  the  dise-ase  the  intestinal  trouble  very  fretjuently  assumes  a  craupous- 
diphtheritic  character.  The  surface  is  necrosed  and  ulcerated  in  many  places,  and 
the  contents  of  the  intestine  are  no  longer  colorless,  but  sanious  and  blot^Kly,  with  a 
foul  odor. 

Otherwise  ^ost  of  the  post-mortem  lesions  corresjiond  to  what  was  obvious 
at  the  bedside.  The  muscles  exhibit  au  early  and  persistent  ri^ror  mortis,  and  fre- 
quently contract  in  such  a  way  as  to  throw  the  ci>rpse  into  some  unusual  posture. 
All  the  internal  organs  are  remarkably  dry,  \yale,  and  anaemic,  Tlie  left  ventricle 
18  contracted.  The  blotd  lies  ruoslly  in  the  large  veins,  the  right  side  of  the 
heart,  and  the  cerebral  sinnses.  It  Is  thickened,  is  but  little  clotted,  and  is  said  to 
resemble  the  juice  of  biltx^rries  or  huckleberries.  The  spleen  is  not  enlarcred— an 
exception  to  the  rule  in  infectious  diseases.  The  kidneys  presi^nt  marko<l  fiiis.sive 
OOQgeation,  most  prf^uouncetl  in  the  cortex.  The  niicro8<'Ope  reveals  a  greater  or 
Imb  de^rree  of  parenchymatous  neplmtis,  with  great  destruction  f»f  the  epitholium. 
If  death  lakes  place  at  a  rather  advancetl  stage  of  the  disease,  tlic  tissues  have  lost 
their  chai-ax'teristic  dryness,  and  the  most  diverse  local  lesions,  including  nephri- 
tis, may  be  found  to  have  occasioned  death. 

If  we  search  for  the  connectitm  between   the   pathological  changes  just  de- 

ibed  and  the  cause  of  the  disease,  or  again  between  these  lesions  and  the  clini- 
^1  symptoms,  the  first  point  to  guide  us  is  that  the  comma  bacilli  are  found 
only  in  the  lumen  of  the  intestine,  and  never  in  the  blood  or  in  other  parts  of 
the  body.  The  intestinal  symj)toms  are  satisfactorily  explaine<l  by  this  abnor* 
jjial    state   of   the    intestine,  but  for  all  the  other  grave  symptoms  we  have  to 

:k  some  special  cause.  The  desiccation  which  the  btxly  undergoes  as  a  result 
of  the  excessive  liquid  dejections  can  not  fail  to  affect  the  tissues,  but  can  not 
fully  explain  tlie  symptoms,  for  at  least  the  circulatory  disturbances  and  the 
failure  may  cleveloj>  l>efore  larg».»  eviicualious  have  ix'cun"»_xl.  It  has  also 
'Itled  beyond  question  hy  means  of  the  newer  investigations  that  precisely 
the  worst  symptoms  of  cholei*}i.  namelv,  the  muscular  cramiw,  the  subnormal  tem- 
peratl)re«  and  tlie  changes  m  the  blm^d,  ar<^  f>f:casioned  by  the  chemic^tl  results  of 
tissue  metamoridiosis  in  the  comma  bacilli,  that  is,  by  the  a<:)-caned  toxines. 

^Many  of  these  have  heen  ah'cady  isolated  chemically  by  Brieger.  In  this  connec- 
tion the  fact  discovered  by  Hueppe  is  of  the  greatest  interest,  tliat  the  Uu-k  of 
oxygen  which  the  bacilli  in  the  intestinal  canal  must  experience  favors  the 
ftbundant  production  of  toxincs. 
U  As  to  the  complicati«»ns  which  occur  in  the  later  sta^^es  of  the  disease  and  which 
■re  embraced  under  the  generic  name  of  cholera  typiioid,  we  regard  them  as 
mainly  secondary.  The  choleraic  prtieess  itsL»lf  d^jes  not  cause  thetn,  but  is  merely 
tlie  occiisfon  for  their  apf>earance.  The  examination  of  the  intestine  in  such  cases 
shows  that  mmierous  other  varieties  of  bacteria  follmv  closely  upon  the  comma 
bacillus,  tr.»ining  entrance  to  the  system  l>y  treading  in  its  footsteps. 

The  diagnoflil  of  a  pronounced  cas^e  i>f  cholera  has  no  diOieulties  at  the  time  of 
an  epidemic.  We  must  always  be  somewhat  cauliotts  alM>ut  sporadic  cas<^^^s,  for 
violent  intestinal  <iis1urbance^  simulating  i^erfectly  the  milder  forms  of  cholera, 
may  be  excited  by  otlier  causes.  In  this  connection  we  should  mention  the 
ciiolera  morbus  common  among  us;  imd  poiscming,  i>articularly  acute  arsenical 
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poisoning,  may  give  rise  to  symptoms  wonderfully  like  clmleiii,  But  now  that 
Koch'S  discover>-  has  Ijeen  made,  the  dia^iiosi.s  of  all  such  doubtful  cases  becomes 
perfeolly  eertAiii  if  we  can  deuionstnit*  the  presence  of  t^jmoia  bacilli  in  the 
stools  {vide  8upra\.  We  have  no  doubt  that  this  demonstration  will  also  lead 
us  to  a  decisive  conclusion  as  to  tlie  ietiolofrical  importance  of  nnld  choleraic 
attacks. 

The  prognosis  should  always  be  gaiarded  at  the  beginning,  even  if  the  symptoms 
be  railtl,  for.  as  already  mentioned,  a  simple  dian^hrea  may  prove  U)  be  "  premon- 
itory  "  of  a  severe  attack  of  cholera,  Bm-irig  the  real  atUick  the  prt:>gnosis  grows 
graver  in  proportion  as  the  case  presents  the  characteristics  of  asphyxia  and 
cyanosis.  The  moi-tality  in  many  epidemics  is  frightful.  .tVll  the  inhabitants  of  a 
house  or  street  may  in  a  brief  i^eriod  be  swept  away.  Miimte  statistics  tire  diffi- 
cult to  g-ive.  If  we  count  the  lyjncal  cases  alone,  the  mortahty  Is  not  infrequently 
fifty  to  seventy  per  cent.  In  about  two  thirds  of  the  fatal  cases  death  occurs  during 
the  first  days  of  the  stage  of  asphyxia,  and  in  about  one  tljiinl  during  the  second 
period,  know^n  as  "  choleni  typhoid.''  The  influence  of  the  diet  and  the  hygienic 
surroundings  of  the  patient  beftjre  his  illness  is  important.  A  greater  proportion 
of  children  and  old  people  perish  than  of  the  middle-aged. 

Treatment.— The  measures  to  be  taken  to  prevent  the  sj^read  of  the  disease, 
when  it  has  once  started  in  a  place,  we  can  not  here  discuss.  We  can  merely  say 
that  the  greatest  care  should  be  taken  lo  have  the  ingesta.  pure,  particularly  the 
milk  and  water,  that  the  further  extension  of  the  disease  may  be  hindered  simply 
by  Isolating  the  localities  attacked  as  completely  as  possible,  or  at  least  regulating 
intercourse  with  them  very  strictly.  We  must  trv*  to  prevent  the  communication 
of  the  disease  by  isolating  individuals  attacked,  and  by  disinfecting  the  dejections 
with  llve-[jer-cent,  carlKjlic  solution,  and  likewise  disinfecting  evci'\ibing  that 
may  have  l)een  contaminated  by  the  excreta,  such  as  linen  and  bed-clothes,  for 
which  dry  heat  is  the  agent.  We  nmst  content  ourselves  with  a  brief  mention  of 
.these  facts.  It  is  very  imp<3rlant  to  disinfect  the  st^^ds  as  promptly  as  possible^ 
fnnoe  Wood  has  discovered  the  remarkable  fact  that  the  cholera  bacilli  in  the 
intestine,  l>ecause  of  the  lack  of  oxygen  there,  become  much  more  sensitive  to  ex- 
ternal influences  although  they  produce  more  toxine,  as  st^itetl  alx>ve.  Individual 
prophylaxis  is  of  the  greatest  importance.  It  has  been  proved  again  and  agnin 
that  a  mild  intestinal  catarrh  will  predispose  in  cholera,  and  will  aggravate  tlie 
attack  if  cholera  doe-s  occur;  so  that  the  slightest  gastric  or  intestin^il  disturbance 
at  the  time  of  an  epidemic  of  cholera  demands  the  greatest  attention  Iwth  as  to 
diet  and  medicine.  We  may  well  quote  from  the  last  proclamation  of  the  Prus- 
sian Department  of  Public  ImpTf>vement  (Cukusministerium),  that,  **by  exercising 
and  promoting  cleanliness  and  mmleration,  each  person  will  not  only  best  pro- 
tect himself,  but  also  most  efficiently  support  the  etfoi-ts  of  the  authorities  in 
behalf  of  the  common  weal." 

(The  vital  importance  of  the  serious  twatment  of  a  beginning  diarrhoea  during 
a  cholera  epidemic  can  not  be  too  strongly  insisted  on.  Rest,  simple  diet,  and  a 
little  medication  will,  in  the  vast  majority  of  instances,  entirely  prevent  serious 
consequences.  The  appai'ently  trifling  character  of  the  s.vmptoms  is  apt  to  lead 
people  into  a  false  security.  Tbose  who  can  leave  an  infected  district  should  do 
8o  without  delay. 

With  reference  to  the  prevention  of  an  epidemic,  a  iniw  water  supply  and 
strict  clwinliness  in  its  broad  sense  possess  far  more  virtue  than  cordons  of  troops 
or  measures  of  quarantine.  It  is  more  pnu^ticable  to  destroy  the  s*iil  than  to  keep 
out  the  seed  in  these  days  of  constant  and  rapid  international  c(  »nmumication.  The 
Bystematic  disinfection  of  all  cholera  discharges  or  articles  soiled  by  them  should 
be  a  matter  of  course.] 


The  drug  chiefly  usee!  at  the  beg-inning  of  oholern  is  opium,  which  forms  the 
chiof  coiistitui-nt  of  the  various  "cholera  drf>ps."  The  heM  form  is  tho  tinctupe.  in 
dosee,  of  ten  to  twenty  (li\)i)s,  or  gr.  i  to  j  (OUH-005  jfrnij  of  powdered  opium, 
rtfpeiiled  every  two  or  three  hours,  A  more  complicated  formula  if*:  Tr.  opii,  1 
prrn.:  vin.  ipecac,  3;  tr.  valerian,  seth.  [P.  G. :  valer.,  purt  1 ;  s|>s.  iPthoriK.  5],  10; 
ol.  mentk.  pip.,  gtt.  v.  M.  8.;  Twenty  lo  thirty  diops.  Or  we  may  jrive  tinctura 
opii  benzoica  [au  elixir  of  wliich  tsvo  huudj'ed  part*  contain  one  part  of  opium, 
four  of  benzoic  acid,  and  two  parts  each  of  camphor  and  oil  of  anise]. 

Tlie  opiutn  treatment  approved  itself  in  the  last  epidemic,  althotigh  a  few 
physicians  regard  it  as  irrational,  and  prefer  to  |jfive  at  the  begiuninf?  of  llie  disease 
one  or  two  good-siied  dost^  of  calomel  (gr.  v  to  viij,  ^nn,  0;i  to  OSj.  Cantani  and 
other  Italian  physicians  praise  liighJy  enenmta  of  a  solution  of  tannin  (warm 
water,  pre\nou»ly  boiletl.  two  quarts  (:;^,0U0  grunnnes);  taiiuin,  gr,  xlv-xc  (.'i()-6'0); 
acacia?,  %  ij  iSOO) ;  titict.  opii,  gtt.  :i0-50)  ur  some  disinfectant.  Huepi)e  advises 
large  doses  of  salol  internal ly. 

Wlien  tlie  attack  is  fully  developetl  we  usually  continue  the  use  of  opium. 
The  jMitient  is  WTapjKixl  up  in  wami  blankets  and  subjected  to  friction;  or  warm 
i»il  may  be  rubbed  nilo  tfie  skin.  Hot  tea  may  l:>e  given,  or  strong  cotl'ee.  or  bnjlh, 
or  mulled  wine.  Hul  baths,  to  wliich  mustard  may  be  added,  have  piTtvt-d  bene- 
ficial in  repeated  imftaucj/!^.  Vomiting  is  to  be  controlled  by  morphine  or  ice, 
Tlie  painful  cramj^  in  tJie  calf  of  the  leg  i-equire  8ul)Cutaneous  injections  of 
morphine.  Tlie  feebler  the  action  of  the  heart  becomes,  the  more  energetic  must 
be  the  stinmlants  employed.  We  may  give  champagne,  or  inject  camphor  or  ether. 
The  attempt  has  been  made  again  and  again  to  make  good  the  loss  of  flmd  by 
inj»M?ting  a  soluticm  of  conminn  salt  beneath  the  skin  or  into  the  veins.  Banmel 
rt^commends  for  this  purpose  a  solution  confaining  six  paH,s  of  sodic  chloride  and 
one  part  of  sixlic  carbonate  in  one  thousand  parts  of  water,  at  a  tcmjK'ratin'C  of 
about  100"  (38"  C.  >.  Finally,  injections  have  be«>n  made  into  the  peritoneal  cavity 
of  a  0-5  per  cent,  solution  of  sodic  chloride,  or  in  other  cascK  of  a  0'3  per  ceul. 
lution  of  sodic  carbonate,  and,  it  is  claimed,  with  benelU, 

Great  caution  must  lie  exercisetl  alx>ut  the  diet,  not  mert?ly  during  the  attack 

If,  but  for  a  considerable  time  afterwanl.  At  first  we  can  allow  only  thin  |K)r- 
ridge,  milk  broths,  and  p^jssibly  a  soda  biscuit.  It  ia  advisable  to  administer  dilute 
hydrochloric  acid  with  the  Utofl. 

The  tr<'«tment  of  cholera  typhoid  varies  greatly,  of  course,  according  to  the 
kind  of  attack,     Tlie  separate  affections  shiuld  receive  their  customary  treatment. 

[In  the  first  stage,  absolute  rest,  opium,  and  kmips  of  ice  by  the  mouth  ad  libi- 
tum are  the  chief  measures  on  which  reliance  is  tti  btr  |ilaced.  It  sliouhl  Ijc  remem- 
bered tliat  the  entire  function  of  the  intestinal  tract  is  revcrsetl;  thus,  Lustead  of 
an  alworhing,  it  has  become  an  excreting  surface. 

In  the  stage  of  collapse  the  nervous  system  is  more  or  less  paralyzed,  the  bloixl 
is  damaged  by  the  loss  of  its  watery  constituents,  and  the  circulation  of  that  fluid 
18  greatly  impeded*  The  sulx'utane^ius  or  gastric  abs*>rption  of  drugs  is  conse 
qumtiy  delayed  or  suspended.  The  utility  of  any  active  internal  tn»ahiient  dur- 
ing Ibis  stage  is  very  quastionable.  Certainly  narcotism  by  opium  is  highly  un- 
cksirable.  Mild  external  Mimulation  and  the  tentative  administration  of  ice  and 
small  quantities  of  charnpagne  or  fcHKl  are,  at  all  events,  not  likely  to  do  harm. 
Nature  som^^tinH^s  rea-sserls  hei-siOf  when  the  conditions  are  seemingly  desperate, 
and  the  third  stage,  or  that  «>f  reaction,  ci^mes  on.  In  this  stage,  careful  imrsing 
and  a  sensible  symptomatic  Imt  in  no  way  meddlesome  treatment  are  most  like- 
ly ^^  be  followed  by  good  results.] 
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CHAPTER  XIV. 

MAIiAHlAIi  DISBA8S3. 

<  IntermiiUnt  fevfr.    lev^r  and  Agf$^.    Swamp  Fev*r.) 

ifitiology  and  Pathological  Anatomy.— Malarial  poison  big-  is  the  best  exampi 
of  a  purely  '*  niiuNniatic '*  aMWtitni.  The  piiisun  which  prt»d«c^.s  the  disease 
vvithoul  floiibt  localiaed  in  certain  phiees,  iu  wiiich  every  human  Ix^iujtc  is  liable  to 
became  its  victim.  But  if  an  infected  pei'son  comes  to  a  place  fi-cc  fi-om  malaria 
and  not  naturally  favorable  to  its  development,  there  is  no  danger  that  he  will 
c^iuse  the  disease  in  othei-s.  The  diseiise  is  never  caught  tlutnigh  cnntacl  with  the 
patient.  It  is  not  at  all  contagious;  tlie  maiai-ial  |K)ison,  after  it  has  once  pene- 
trated into  the  Ixiily.  has  practic^illy  no  opffortiinity  to  esc^ipe  again  in  an  efficient 
fiinn  frtKni  the  diseased  system  into  the  outer  world.  But  the  blotxl  of  a  patient 
injectetl  into  a  heidtby  iwi-snn  may  transfer  the  disease  (Gerhardt  and  others). 

If  we  except  the  polar  zones,  there  are  few  regions  where  malaria  is  not  endem- 
ic in  cerlain  i>arts,  at  least  fi-om  time  to  time,  if  not  constantlj-.  There  is,  how- 
ever, gre^it  variation  in  the  virulence  as  well  as  in  the  numlwr  of  cai<es.  WhOe  the 
common  forms  of  intermittent  fever  are  very  fi*et][iient  in  Crerniany,  in  numerous 
places,  yet  the  grave  forms  of  the  disease  are  very  rare.  Other  lands  are  notorioua 
for  the  sevei-e  malarial  diseases,  e.  g.,  Hungary,  the  lands  lying  on  the  lower 
Danube,  the  Roman  Campagna.  the  Pontine  mai'shes,  Sicily,  and  numerous  dis- 
tricts in  other  parts  of  the  wurld,  chiefly  trtipiciiL  Numerous  observations  liave 
only  served  to  confirm  the  statement  that  the  soil  is  tlie  true  home  and  cradle  of 
I  lie  malarial  poison,  and  that  the  virus,  escaping  thence  into  the  lower  strata  of 
the  atniosphere,  niay  l>e  Uiken  into  the  system,  probably  during  inspiiration.  Per- 
manent dampness  of  the  soil  is  essential  to  the  development  of  the  malarial  poison. 
This  explains  why  marshy  districts  are  so  often  malarial.  The  ground  must  not 
be  covered  by  a  great  amount  of  water,  but  must  during  the  dry  seiison  lie  ex- 
posed to  the  atmospheric  air.  The  acces,s  of  air  to  the  irioist  sf>il  seems  ti>  l>e  a 
second  essential  condition  for  the  development  of  the  malarial  germs.  A  third 
influential  factor  is  the  tempemture  of  the  air,  as  pmven  by  tiie  great  i>revalence 
of  the  disease  in  southern  countries  and  in  the  summer  season. 

With  regard  to  the  nature  of  the  malarial  poison,  the  work  of  late,  and  in 
es{)e<^ial  of  Italian,  investigators  (Marchiafava  andCelli,  Golgi.  and  othei*s),  has  led 
to  interesting  conclusions.  According  to  these  authorities,  the  geueratoi*s  of 
malariaP  disease,  the  malarial  "plasmodia,"  Ijeloug  to  tlie  Itnvest  class  of  animal 
life,  the  ptvjtozoa,  and  to  that  subdi\4sion  known  as  sport>zoa.  The  plasmodiuui 
enters  the  bloml  and  penetrat^.s  the  red  blood  corpuscles,  where  it  has  a  lively 
amoeboid  motion.  It  evidently  lives  uptm  the  tissue  of  the  red  cor]>uscles.  The 
hflemoglobin  of  the  latter  is  thus  changed  into  melanin,  a  substance  which  ap- 
parently <"ontains  no  ii-on,  and  the  black  granules  of  which  are  usually  st^en  in  the 
Iwxly  of  the  plasuiodium.  After  the  red  globide  occupitnl  hj  tlie  pliLsmodium  is 
completely  destroyed,  the  miciH^HorgtmLsm  becomes  free  in  the  blood -current. 
Particles  of  pigment  <'ollect  in  its  center,  while  on  its  |>eripliery  new  generations 
ai*e  formed  by  splitting  and  subdivision.  These  new  bothes  appear  to  l>e  mainly 
pi-esent  in  the  spleen,  liver,  and  nmrrow  during  the  afebrile  interval;  while  at 
the  time  of  tlie  pan>xysnTs  of  fever  they  enter  the  blood  cmce  more  and  penetrate 
into  the  red  globules.  It  is  a  very  interesting  fact  that  the  different  forms  of  in- 
termittent fever,  and  in  especial  the  tertian  and  quartan  varieties,  pnitbably  owe 
their  development  to  ditferent  kinds  of  phLsnicjdia,  in  which  the  developmental 
phases  occupy  ditferent  lengths  of  time.  We  can  therefore  by  means  of  inocula- 
tion transfer  from  one  bumaii  being  to  another  only  that  variety  of  iutcrmittetit 
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which  the  first  patient  exhibits,  whether  tertian  op  quartan.  Tlie  quotidian  type 
is  p^L»^J^lbly  due  to  the  development  of  two  csse»  of  tertiiin  fever  in  the  same  in- 
dividual, side  by  side;  whereby  each  separate  tertian  owes  its  development  to  a 
special  generation  of  the  plasmodiuui.  It  is  Golgi'rt  view  that  the  severe  tertian 
forms  of  malaria  are  caused  by  a  special  variety  of  phvsmodium^  whieh  is  di&tin- 
guLshed  by  the  ap|iearanee  of  ei*esoentic  forms  of  development. 

Although  no  oue  has  yet  been  successful  in  establishing  this  view  of  the 
plasnUMlia  by  means  of  pure  cullui'es  and  iuoculution  of  the  same,  yet  the  relation 
of  the  Plasmodium  ti:>  malaria  seeuis  evident  from  the  fact  that  in  every  patient 
with  malaria  the  plasmodia  can  be  easily  demon.strated  in  the  blood  (even  without 
any  staining-j,  while  these  i>ame  forms  are  never  detected  in  the  bkK)d  except  in 
malaria.  The  way  in  which  the  plasuuKlia  enter  the  human  Ixwly  is  not  yet 
known.     It  may  be  by  inhalation  or  by  the  atinjfs  of  insects. 

The  investigations  with  regard  to  the  plasmodium  of  malaria  have  also  ex* 
plaine*!  the  long-j*eoognizixi  fact  that  in  chronic  malaria  largre  amounts  of  piginent 
collect  in  the  internal  viscera.  These  deposits  are  most  abundant  in  the  spleen, 
which  in  the  chnjnic  varieties  of  the  disease  develops  into  a  firm,  hard  tinnor-,  but 
tliey  are  also  found  in  the  Ixnie-marrow,  liver,  l>i"ain,  and  kidneys,  leading  finally 
in  the  liver  and  the  kidneys,  in  frequent  iustances,  to  i>nx*e&ses  of  chronic  degen- 
eration and  inflammation.  It  is  esiJfecially  noteworthy  that  in  thrxse  patient.s  who 
pres*int  the  m<L»«t  niarkctl  cerebral  disturbances  (pernicious  coniaUxse  fever,  vide 
infra},  the  cerebml  capillaries  are  found  to  Ije  completely  occluded  with  pigmented 
plasnuxlia. 

fPeritxlical  fever  is  very  widely  distributed  in  the  United  States,  and  in  the 
southern  portions  occui^  in  severe  though  not  in  the  severest  forms.  Some  regions 
whicli  were  formerly  f  it?e  from  it  ai-e  no  longer  so.  and,  ince  versa,  some  regions 
which  were  greatly  subject  to  it  are  now  exempt;  these  changt«  are  closely  con- 
necied  with  the  clearing  and  upturning  of  vii^n  soil  largely  impregmileti  with 
decaying  vegetable  matter,  and  with  the  subsequent  cultivation  of  the  same  for 
considerable  periods  of  time.  The  poison  does  not  extend  far  above  the  surface  of 
the  ground,  as  is  shown  by  the  relative  safety  of  sleeping  in  the  upper  as  compared 
with  the  lower  story  of  a  house;  during  the  night  the  i>o)s<jn  seems  to  exist  in 
greater  intensity  than  during  the  day.  Attacks  are  more  liable  to  occur  iluring 
the  sjjring  and  autumn  than  at  other  season.s. 

The  hopes  which  have  been  entertained  in  some  quarters  that  malarial  regions 
might  be  rendered  healthy  by  large  plantations  of  the  Australian  eucalyptus  globu- 
lus, a  rapidly  gn>wing  ti'ce  which  absorbs  immense  quantities  of  water,  do  not 
seem  likely  to  be  realized  in  tlie  light  of  French  exijerieoce  in  Africa,  and  in  that 
of  the  Trappist  monks  in  Italy.] 

Klebsand  Tommasi-Crudeli  have  made  extensive  investigations  as  to  the  nature 
of  the  malarial  poison.  We  miLst  regard  Jt  a.s  organic.  The  autliorities  just 
named  state  that  the  true  cause  of  malaria  is  a  s[>eciflc  variety  of  liaciUus.  They 
found  pecjiliar  bacilli  ami  their  s|¥)res  Ixith  in  the  earth  of  malarial  regions  and 
in  the  adjacent  strata  of  the  attnosphere;  and,  by  infecting  rabbits  with  these, 
they  were  able  to  induce  attacks  of  fever,  swelling  of  the  spleen,  and  the  chamc- 
leristic  formation  of  pigment  matter  ivide  infra).  Before  this,  bacilli  mid  spf»res 
Imd  been  found  in  the  bUxxl  and  spleen  of  patients  suffering  from  mulariu.  It  can 
not  yet  1k>  said  just  how  much  significance  these  discoveries  have. 

[To  Laveran  really  bcl<»ngs  the  credit  for  the  discovery  and  accurate  descrip- 
tion of  the  Plasmodium,     His  work  in  Algiers  has  l>ecn  substantiated  by  observers 

widely  separated  malarial  regions,  and,  at  the  same  time,  no  very  important 
Iditions  have  been  made  to  it. 

It  is  difficult  to  overrate  the  diagnostic  and  therapeutic  importance  of  this  dis- 
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oovery.  The  ordinary  intermittents  are  iLsuully  eiisy  of  cliajrimsis,  but  the  remit- 
tent forais  fifk'M  Himulute  typhoiil  fever,  while  tlie  pernicious  form  may  I'esemble 
unemiii  or  iulratTauial  disease.  Especially  in  ijeniicious  cufie«  life  may  be  saved 
by  prompt  and  appropriate  treaitiieut,  which  must  be  based,  of  course,  on  accurate 
diagnosis.  The  followiufj;  details  may  be  of  use  to  those  who  are  not  familiar  with 
the  method  of  bkmd  examination.  The  finger  tips  should  lii'st  be  scrubbed  with  a 
mul-brush,  and  soap  atid  water,  nnd  then  wiished  in  alcfjJiol  or  ether,  to  oh\iate  the 
danger  of  mistaking  minute  particles  of  dirt  for  llie  pigment-granules  derived  from 
the  destruction  of  led  blood -corpuscles.  A  portion  of  a  drop  of  blood  is  then  to  be 
received  on  a  scrupukmsly  clean  object-  or  cover-glass,  and  squeezed  out  between 
the  two,  KO  that  a  thin  layer  of  bhxKi  with  separation  of  the  iiulividual  e^jrpuscles 
is  secureti.  The  amoeboid  forms  of  the  pla^smodium  retain  Iheir  movements  for  a 
number  of  minutes  iu  a  warm  room,  much  louger,  of  course,  with  a  warm  sta^. 
The  presence  of  pigment  granules  in  the  i*ed  corpuscles  may  be  the  readiest  intii- 
cation  of  the  pi-eseuce  of  the  organism.  Tlie  crescent ic  forms  are  found  more 
especiaDy  in  chronic  cajses  which  have  been  under  treatment  by  quinine,  as  is 
stated  by  Osier.  Many  of  the  other  fi>nns  can  Ik?  found  in  the  blood  only  during 
a  paroxysm-  The  editor  has  seen  them  in  abundance  in  a  cacbe^^tic  malarial 
patient  from  Panama,  and  failed  to  find  them  again  after  a  .single  large  dose  of 
quinine,  which  terminated  the  chills. 

In  drietl  and  stained  specimens  it  is  easier  to  detect  the  organisms,  but  amoeboid 
movement  is,  of  comfie,  lost] 

Liability  to  the  disease  is  very  wide-spread.  No  roce,  no  age,  no  sex,  enjojTS 
immunity.  It  is  a  noticeable  fat-t  that  those  who  have  had  the  chsease  once  are 
all  the  moi^  apt  to  have  it  agaiTi.  Former  patients,  although  they  feel  jjcrfectly 
well  in  a  lUjn-malariouH  region,  are  very  liable  to  fi-esh  attaclc*,  or  at  Iciust  much 
di.sconifort,  as  soon  as  they  re-enter  an  infected  di.strict.  The  lime  of  incubation 
docs  not  seem  to  be  con.slant.  It  is  put  at  from  sLv  to  twenty  days,  but  may  be 
shorter.  We  shall  consider  below  chicHy  the  common  forms  of  intermittent,  such 
as  appear  among  us  in  Germany,  contenting  oui-selves  with  a  very  brief  description 
of  the  severer  forms. 


Varieties  of  Malarial  Disease. 

1,  Intemiittent  Fever.— This  is  the  simplest  form,  and  has  for  its  especial  char- 
acteristic the  relative  brevity  of  the  febrile  altack>^,  which  alnn»st  always  e.xhibit  a 
remarkably  uniform  type.  A  febrile  attack  of  this  kind  is  frequently  the  very 
first  symptom  of  the  disease.  In  other  ciLses  the  paroxysm  of  fever  is  preceded  by 
a  pnxlronial  stage  lasting  several  days,  during  which  the  patient  feets  languid, 
has  no  real  appt^tit<\  complains  ryf  headache  and  pain  in  the  back  of  the  neck  and 
in  the  limits,  and  often  even  thus  ejirly  presents  a  slightly  yellowish  complexion 
and  an  enlarged  spleen. 

In  the  typical  attack  of  intermittent  fever  there  are  three  stages.  The  attack 
begins  with  a  chill.  There  is  prrjuounceti  malaise,  attended  by  intense  chilliness 
and  more  or  less  shivering.  The  skin  is  ctK>l  and  pale,  the  face  may  }ye  somewhat 
livid.  The  tempemture  of  the  interior  of  the  body  is  elevated,  and  rapidly  rises 
higher.  In  by  far  the  greater  number  of  cases  the  attack  occurs  in  the  morning, 
or  at  least  beftJi-e  noon,  and  but  seldom  later  in  the  day.  This  cold  stage  varies 
greatly  in  length,  usually  lasting  an  hour  or  two. 

The  chilliness  is  followed  by  the  hot  stage.  The  skin  grows  bia-ning  hot,  the  fac« 
flushes,  the  pulse,  which  was  before  small,  l^>ccomes  full,  and  the  action  of  the  heart 
is  exoitcd.  At  first  the  tempennture  continues  to  increase,  and  reaches  in  this  stage 
its  maximum  for  the  attack.    It  is  exceptional  for  it  to  remain  under  KM*  (40*^  C), 
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And  bj'  no  means  rare  for  it  to  touch  UXr.  or  even  107"  (4r-41'ri*  C).  Tills  stafre 
almost  always  lasts  longer  than  the  preceding, generally  ahaut  ihree  to  live  hours. 
Tlie  temperature  nmy  begin  to  fall  as  e^irly  a^^  the  latter  part  of  tlie  hot  stage^  but 
may  pei^ist  till  tlie  beginning  of  the  third  stage. 

In  this,  sweating,  stage  the  skin  grows  moi^t,  and  Uiere  is  soon  a  profuse  gen- 
eral perspiration.  The  patient  begins  to  fe«el  uiueb  l>etter.  In  a  few  htnins  the 
temperature  usually  becomes  normal,  and,  after  lasting  in  all  about  eiglit  to  twelve 
hours,  the  attjick  is  over.  It  may  be  shorter  or  mrely  longer.  Usually,  however, 
tlie  lempemture  ktH?p»  on  sinking  slowly,  so  as  to  be  still  »ubuormal  eve-n  on  the 
next  morning,  perhaps  not  alxive  97"'  (30*  C), 

There  are  eeiiain  peculiarities  in  tl»e  tempernlu re-cur vo  which  we  have  our- 
selves observed.  The  elevation  of  temperature  in  almost  invariably  more  rapid 
than  its  decline.  The  rise  is  niowt  rapid  during  the  first  houre  of  the  ct>ld  stager 
and  slower  during  the  first  portion  of  the  hot  stage.  The  ascent  is  but  very  sel- 
dom interruptetl.  During  the  hot  stage,  when  the  fevtr  is  highest,  in  the  neigh- 
borhood of  lOli'  F.  <41''  Cj,  there  are  not  infrequently  two  little  summits  to  the 
fever-curve,  if  the  teuifjerature  be  taken  at  short  intervals.  But  the  temperature 
may  for  hours  remain  the  same.  The  temperatuix?  generally  begins  to  fall  some 
little  time  before  the  pei'spiration  is  evident,  Tlie  decline  is  slow.  It  may  l>e  per- 
fectly eontinuou.s,  or  it  may  Ik*  interrupted  by  fi^esh  elevations,  which  are  sonie- 
linu*8  slight  and  sjimetimes  considerahl*\  In  many  cai^es  the  descent  is  by  steps, 
the  temperatui-e  reimiiuing  the  same  for  half  an  hour  or  an  hour,  and  then 
abruptly  falling  a  couple  of  degi-eea  and  remaining  for  a  time  at  this  new  level. 

The  chief  characteristic  is  not,  however,  the  nature  of  the  single  attaeks,  but 
the  peculiar  manner  of  their  rt'i>etition.  If  tlie  case  is  not  under  treatment,  the 
single  attacks  keep  recurring  for  a  time,  either  daily,  as  in  the  quotidian  variety, 
or  every  second  day.  This  Irttler  type  of  tertian  intermittent  fever  (ef.  Figs,  10 
and  Hi  is  probably  the  most  fj'equent.     There  may  exceptionally  be  still  longer 
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Fio.  10.— Ijuotidian  Intermit 
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FiQ.  11.— Tfrtiiio  lutfrmltkmt  ferer. 
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afebrile  mtervals.  Thus  we  have  quartans^  quintans,  eU\  If  there  are  two  at- 
tacks in  one  thiy,  a  rare  event  among  us,  wo  have  a  double  quotidian.  If  there  is 
a  riolent  attack  every  second  day,  and  on  the  intervening  days  there  are  raildej* 
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attacks,  it  h  a  casci  of  double  tertian.  Very  f»ften  the  attacks  do  not  i^eciir  at  just 
the  same  time  of  day,  but  a  few  hours  earlier  each  lime.  Less  frequently  they 
are  later.  This  iMculiarity  is  expressed  by  the  term '*  auticipatiug "  or  " retard- 
ing," as  the  citse  may  bc—^?-.  g.,  a  retardiog  teKian  agim.  In  cases  of  long  stand- 
ing, the  pait^xysnis  may  iiually  lose  all  regularity,  so  tliat  the  fever  is  described  us 
"erratic.'' 

Next  to  the  febrile  attacks,  the  swelling  of  the  spleen  is  the  roost  constant  and 
iniixirtimt  syniiitnm.  It  is  usually  considerable  and  capable  of  deiuonstration  by 
percussion  and  palpation.  At  tij*st  the  tumor  iucreases  with  every  fresh  attack, 
and  (limiiiiisheji  hut  little  during  the  intervals.  After  the  patient  Is  freed  from  his 
attacks  of  fever  tlie  spleen  may  continue  enlarged  for  some  time.  It  is  tender  on 
pressTHj-e.  The  liver  may  likewise  \jq  swoUeu,  but  this  is  less  consti\nt  and  als<^ 
less  important. 

Certain  changes  in  the  skin  are  very  characteristic,  chief  among  which  is  a 
peculiar  yellowish-browu  discoloration.  This  is  due  to  an  abnormal  deposition  of 
pigment  in  the  skin.  Herpes  on  the  lips  or  nose  is  seen  very  fwquently  during 
the  attacks.  We  have  seen  one  ca.se  of  her|>es  on  the  cornea.  Mention  has  also 
been  made  of  urticaria,  purpura,  and  other  emptioiis. 

Other  internal  organs  than  those  ali*eady  spoken  of  are  rarely  much  disturbed. 
One  symptom  should  be  inention<Ml,  which  we  have  ourselves  seen  several  tiuies.  viz., 
a  f|uite  marke<l  acute  dilatation  of  the  heart  during  the  attack.  There  were  no  bad 
result8,  aud  the  normal  condition  was  s<xin  re-established.  We  may  hear  during 
tlie  attack  functi*nial  cardiac  murniui^  of  a  blowing  character.  Thoracic  exam- 
ination, piii'ticularly  if  made  during  the  attack,  may  afford  the  signs  of  a  dry 
bronchitis.  Sometimt«  there  is  considerable  diarrhcTa,  or  other  evidence  of  intes- 
tinal derangement.  Catarrhal  jaundice  is  contlned  to  the  severer  cases.  Some- 
limes  the  uritie  has  a  modei'ate  Jimount  of  albumen.  Genuine  nepliritis  is  met 
with  only  in  the  graver  varieties  i>f  the  disease.  The  increased  exci-etion  of  urea 
on  the  days  of  the  fever  results,  as  m  any  feverj  fixjm  the  increased  destruction  of 
albumen.  SeyeiMi  ]>ain  in  the  cervical  aud  upper  doi'sul  vertehne  Is  regaixled  as 
characteristic  of  intermittent. 

Besides  the  typical  attacks,  rudinientarv  and  modified  ones  are  not  rare,  in 
which  the  separate  stiiges  are  ill  defined,  or  in  part  wanting.  We  are  mo.st  apt  to 
see  this  in  ciises  which  have  been  a!re;idy  treated  with  quinine.  Childi*en  do  not 
have  a  true  rigor.  They  merely  Ijecome  pule  or  livid.  The^'  may  present  marked 
nervous  symptnn^s. 

2.  Pernicious  Intermittent  Fever— This  dangerous  form  occurs  only  in  the 
true  malarial  districts,  and  is  ufteu  precetlcd  by  a  few  attacks  of  a  milder  charac- 
ter. Tlien  uppetir,  in  addition  to  the  more  or  less  perfectly  marked  sbiges  of  the 
febrile  attiick,  other  grjiver  syTuptoins  which  not  infrequently  end  in  death.  Severe 
nervous  symptoms  ai"e  most  fr*>quent.  Thei-e  may  l>e  uncon.Hciousuess,  comia, 
delirium,  or  epileptiform  or  tetanic  convulsions.  None  of  these  sympti>ms  persist 
longer,  as  a  rule,  than  does  the  common  sort  of  an  attack,  and  in  a  favorable  case 
vanisli  completely  when  the  sweating,  which  is  usually  i)rofusc.  begins.  The 
great  danger  comes  from  the  recurrence  of  the  attacks.  A  second  form  of  perni- 
cious intermittent  fever  causes  violent  gastro-intestinal  symptoms,  which  may 
almost  exactly  imitate  the  algid  stage  of  cholera,  with  vomiting,  diarrbo'a,  and  col 
l.npse;  or  there  may  he  severe  caixlialgia,  dysentery,  and  the  like.  In  the  so-called 
poruicious  intermittent  with  jamidice,  intense  jaumlice  apj>ears  during  the  attack, 
with  vomiting  and  diarrhiea,  and  sometimes  the  gravest  nervous  symptoms. 
There  are  certain  very  jieculiar  forms,  in  which  hjcal  diseases,  such  as  pleurisy  or 
pneumonia,  c^n  be  demonstrated  during  every  attitck,  but  vanish  wholly  or  in 
part  when  the  temperatu!*e  declines,  only  to  appear  again  during  the  next  attack. 
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[The  pernicious  form  occurs  in  isolated  cases  wherever  the  ordinary  variety  of 
the  disease  prevails,  but  Ls  much  more  common  in  the  Southern  and  We«tem 
Statc<H,  and  therv  varies  in  frequency  in  ditferent  yoarsi.  Periodicity  in  the  attack 
is  not  always  obsi*rved.  The  pernicious  character  is  not  always  nianifested  in  the 
first  attack,  tme  or  mo»\^  mild  paroxysms  being-  often  prf^cetlenl.  In  this  country 
the  algid  form  of  jMTTucious  periodic  fever  is  often  called  ''congestive  chills,"  and 
thii*  form  in  mure  common  than  the  comatose  or  another  form  not  mentioned 
by  tlie  author — tine  hicmorrhag-ic.  In  the  latter  the  blootl  e8eape8  from  the  kidneys, 
and  less  constantly  from  the  umcous  membrane.  During  the  late  civil  war  the 
mortality  in  the  wliile  f^tddiers  of  the  United  States  army  from  pernicious  malarial 
fever  way  2:i'0l  per  cent.  [ 

3.  Eemittent  and  Continuouft  Forms  of  Malarial  Fever.— These  are  generally 
severe,  and  are  scH'n,  like  the  pnceding,  only  in  the  worst  haunt»  of  malaria.  Tlie 
priKjf  that  they  have  the  siimo  ietitdog:y  ils  intermittent  fever  lies  in  the  fact  that 
they  are  stmietimes  develo^MMl  nut  of  the  milder  forms;  but  it  is  to  }je  noticed  that 
many  type«  of  dij$cai>e  which  ph^'sicians  in  the  tropics  descrilje  as  malarial  atfec- 
tions  have  not  yet  been  proved  to  our  satisfaction  to  have  an  actual  i<lentity  of 
«)ngin  with  the  common  intermittent  fever.  The  symptoms  of  this  variety  are 
likewise  those  of  a  sevei'e  constitutional  infection.  Ga«tro-intestinal  symptoms 
may  pretlominate ;  or  there  may  be  such  grave  nervous  symptouxs  us  coma,  delir* 
ium,  and  convulsions;  or  there  may  he  jaundice,  ha^niaturia.  and  even  a  general 
hjemorrhagic  diathesis;  or  various  local  disonlers  may  exist,  such  us  pneumonia, 
ne(»hritis,  and  hepatic  and  splenic  abscesses.  The  fever  is  high,  but  without  uny 
Bort  of  rt^ilar  intennisBions,  maintaining  for  one  or  two  wrn^ks  a  remittent  or  a 
tolerably  continuous  type.  Milder  forms  may  end  in  rec«ver>'  after  eight  to  four- 
teen days,  but  often  death  ensues  at  this  time,  or  even  earlier. 

[TIr'  remittent  form  apjjarently  shows  a  greater  inteni^ity  of  the  jwison  or  a 
greater  susceptibility  of  tlie  individual.  In  the  Uoiied  States  army,  from  1801  to 
18(3<5,  its  mortality  was  twelve  times  as  great  a«  that  from  the  intcriiiitteut  form.] 

•1.  Chronic  Malarial  Cachexia.— This  occuns  in  the  true  malarial  regions,  and 
affects  not  only  pe<iple  who  have  had  fii--quent  attacks  of  prtinounced  intermittent 
or  remittent  fever,  but  also  those  who  have  never  had  acute  attacks.  The  condi- 
tion \h  chronic.  It  may  exhibit  a  genuine  intermittent  character.  The  patient 
tumally  has  a  decidetlly  yellowish,  malarial  complexion,  and  almost  always  the 
spleen  is  evidently  enlarged.  There  are  no  regular  febrile  attacks,  hut  merely 
symptoms  of  general  debility,  anorexia,  tendency  to  diarrhu':i,  or,  more  rarely. 
constiriation,  vertigo,  wakefulness,  frequent  {jerspinition,  pains  in  the  muscles  and 
jfjints,  dy»pntea,  ami  jialpitation.  There  may  be  such  nervous  symptoms  as  trem- 
bliug.  paralysis,  and  mental  disturlwnce;  or  we  may  see  intestinal  s^Tuptoms  and 
jaundie'c.  Dropsy  occurs;  also  epistaacis,  cutaneous  ecchymoses,  and  other  signs 
lOf  a  scorbutic  condition.     The  spleen  and  liver  gradually  become  greatly  hyper- 

)phic<1  and   melanotic.     At  the  same  titne   there  nuiy  l)e   an  in-egular  fever, 

iproMching  either  an  intermittent  or  a  remitlent  in  type.     Finally,  secondary 
are  possible — e.  g.,  tul)erculosis,  amyloid,  or  dysentery— and  these  may 
w  the  immediate  ca»iae  of  death.    The  milder  forms  may  be  cured,  but  seldom 
'  tlT»le«is  the  patient  abandons  for  ever  the  malarial  district. 

5.  Masked  IntermitteDt. — This  is  the  designation  of  casf«  where,  although 
ithere  is  no  fever,  certain  other  disturbances  arise  in  r<^gulrir  intermittent  attacks. 
fChief  am<nig  these  is  neumli^ia.  Its  favorite  seat  is  the  supm-orhital  branch  of 
the  Ingeminus.  It  n»ay  rjecur  in  the  other  brandies  of  the  same  nerve,  or  in  the 
sciatic,  the  anterior  cnirul,  the  tierves  of  the  brachial  plexus,  and  elsewhere.  Car* 
diiU^ri^A  and  enteralgia  may  occur  in  the  siune  way.  These  attacks  last  fnmi  thirty 
mloutes  to  several  hours,  and  are  frequently  asstx'iated  with  all  sortis  of  constitu- 
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iional  Byiiiptoms,  but,  as  we  have  said,  are  afebrile.     Thet-o  may  be  a  splenic  tutnor, 

which  aids  diagrnosis;  but  this  sig-ii  may  be  wanting:. 

Numeitma  other  intermittent  disorders  besides  neuralgia  have  been  deacribed 
as  masked  int4*rinitteiit.  Tho  list  includes  anaesthesia,  convulsions,  and  paralysis; 
also  intej'inittent  ha?inorrhaj^t\  cedema,  cutaneous  affections,  and  intestinal  symp- 
toms. We  must  add,  however,  that  th<isp  who  Imve  described  diseases  of  this  sc*rt, 
some  of  which  seem  strange  enough,  have  not  always  been  as  critical  as  they 
ought,  and  have  omitted  to  prove  satisfactorily  that  such  cases  should  be  inferred 
to  malarial  poisoning. 

Diagnosis.— It  is  often  very  difficult  to  diagnosticate  a  case  of  intermittent  fever 
at  the  first  visit,  particularly  in  a  place  where  malarial  poisoning  is  infi-equent. 
The  history  of  the  case  is  by  no  means  always  enough  to  put  one  un  the  right 
track;  and  a  single  examination  of  the  patient  may  pivive  equally  negative  in  its 
practical  results,  whether  it  is  made  during  the  febrile  stage  or  in  the  interval. 
Continued  observation,  however,  will  almost  always  disclose  the  regularity  of  the 
febrile  attacks,  the  splenic  tumor,  tho  characlerisiic  complejtion,  and  the  heriM-s; 
and  our  diagnosis  becomes  evident.  Still  it  is  not  very  exceptional  for  an  inter- 
mitting fever  lo  Im?  tiiken  at  lii'st  for  an  intermittent  malarial  one.  while  event- 
ually some  quite  different  disease  is  found  to  pTOduce  the  .symptom.  Pya?mia 
may  give  rise  to  mistakes  of  this  kind;  also  purulent  phlebitis,  acute  ulcerative 
endocarditis,  and  even  tuberculosis.  We  should  be  very  cautious  in  making  a 
hasty  diagnosis  of  '*  irregular  interniittent  fever."  Our  own  experience  has  taught 
us  that  almost  invariably  the  case  turns  out  to  be  somethiug  else.  Where  lhei*e  is 
doubt  we  ma3%  in  addition  to  a  careful  considei-ation  of  all  the  s^nnpttrnts  and  a 
thorough  physical  examination,  be  aided  by  the  therapeutic  action  of  quinine 
(vide  infra).  If  a  high  fever  of  intermitting  tyj)©  is  affected  by  large  doses  of 
quinine  but  temporanly  if  at  all,  then  a  diagnosis  of  malarial  intermittent  fever  is 
rendei'cd  doubtful. 

Treatment. — Malarial  ixiisoning  is  one  of  the  few  diseases  upon  which  we  cau 
make  a  direct  attack  witti  assuixnl  success.  In  quinine  we  possess  a  remedy  which 
pwibably  acts  ujKm  the  very  cause  of  the  disease,  and  the  therapeutic  efficiency  of 
which  is  umli^puteiL  Quinine  Is  therefore  the  sovereign  reme<ly  in  all  forms  of 
malarial  poisoning,  and  is  often  tlie  only  ilrug  employed.  In  the  mild  cases, 
which  are  the  only  kind  that  oi'cur  among  us.  we  do  not  usually  give  the  remexly 
upon  the  in.stant  that  the  jmtient  comes  under  treatment.  It  is  best  tn  wait  for 
one  or  two  atta^'ks^  partly  to  make  sure  of  om*  diagnosis,  and  partly  t-o  learn  what 
the  type  of  the  fever  is.  whether  quotidion,  tertian,  anticipating,  or  recurring  at  the 
same  hour.  And  in  most  cases;  this  delay  worksi  no  hai'm  to  the  i»atient.  Dur- 
ing the  attack  itself  there  is  seldom  any  use  in  special  treatment.  Of  course, 
the  jwitient  must  stay  in  bed  and  be  kept  wann  during  the  cold  stage,  and  have 
lighter  coverings  during  the  hot  stage.  During  the  afebrile  interval  the  patient 
may  be  up  if  he  feels  strong  enough  and  is  cai^ftd.  Quinine  is  given  alxout  live 
or  six  horn's  before  the  next  attack  is  due.  It  is  best  to  administer  one  large 
dose  of  twenty  to  tlurty  grains  (l'5-2  gnn.),  either  in  solution  or  in  capsules  of 
seven  grains  tO'SO  gnn.)  each.  If  the  quinine  l>e  given  in  powder  or  capsules,  it 
is  a  grKjd  way  to  follow  it  with  a  few  dwps  of  muriatic  acid,  to  promote  its  solu* 
tion  in  the  stomach.  Often  one  large  dose  prevents  the  next  attack.  In  other 
cases  it  does  cx^cur,  but  with  less  &ubjet:tivc  distnrbance,  no  chill,  and  more 
moderate  fever.  We  nmst  then  give  another  large  dose  before  the  second  at- 
tack is  expectetl.  If  the  attack  does  not  take  place,  theu  we  niay  give  for  several 
days  quinine  Uj  the  amount  of  eight  grains  (0*5  grm.)jfjer  <i?>m.  After  all,  re- 
lapses are  possible,  even  at  the  end  of  several  weeks;  but  they  yield  readUy  to 
quinine. 
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Judging  from  our  own  experience,  concbiiiinc  is  the  only  one  of  the  other  prep- 
arations of  cinchona  which  is  as  efficient  as  quinine.  It  costs  only  half  as  much, 
and  is  prescribeti  in  just  the  same  way.  A  disadvantage  is  that  it  is  more  apt  than 
quinine  to  excite  vomiting.  All  the  other  preparations  of  Peruvian  bark,  such  a*, 
chinoidine  and  ciochuuine,  are  much  moi*e  uncertain  in  their  action. 

In  the  ti'eatmcut  of  pernicious  intermittent  fever,  of  tlie  marked  forms,  of  the 
remittent  and  continued  fevers,  and  of  malarial  cachexia,  tlie  chief  remedy  is  like- 
wise quinine,  given  in  sufficient  doses.  Baccelli  has  shown  that  sometimes  in 
pernicious  fever  the  direct  injection  of  quinine  into  a  vein  may  save  life.  In  all 
cases  of  considerable  duration  it  is  also  of  tJie  greatest  importance  to  remove  the 
patient  from  the  malarial  region,  if  it  can  |X)s8ihly  be  done.  This  often  proves  to 
lie  the  ouly  way  to  avoid  relaj>ses  and  attain  a  perfect  cuit?. 

In  cases  of  longer  standing,  quinine  sometimes  loses  its  power.  Tlieu  we  resort 
to  arsenic.  It  is  frequently  employetl  in  malarial  cachexia  and  in  intermittent 
neuralgia,  either  alone  or  combined  with  iron.  We  give  gtt.  v  to  viij  of  Fowler's 
solution  two  or  three  tiuies  a  day  in  water.  It  is  still  better  to  give  pills  of  arseni- 
ous  acid  containing  gr.  i\-j\  (U •002-0 -003)  and  gradually  inci'easiug  to  a  daily 
dose  of  gr.  ]t-J  (0010-0012),  It  may  be  added  tluit  arstniic  is  also  said  to  have 
a  proj>hyhictic  virtue:  a  long-continued  use  of  it  Ls stated  to  reuder  a  pei-son  proof 
Kgaiust  malarial  i>oisoning.  It  may  alstvlx-  meiitioneil  that  a  favorite  remedy  for 
nic  malarial  cachexia  among  the  Italian  peasants  is  a  dec«iction  of  lemons.  It 
is  even  highly  praised  by  local  physicians.  A  finely  sliced  lemon  is  put  with  three 
glasafuls  of  water  and  boiled  down  to  one  glassful.  We  will  not  speak  of  the 
numerous  other  remedies  recommended,  such  as  eucalyptus,  piperiue,  pilocarpine, 
lierberine,  and  many  others,  for  they  can  be  entirely  dispensed  with. 

The  management  of  the  scver'e  varieties  of  malarial  disease  involves  sympto- 
matic treatment  as  well  as  the  administration  of  quinine.  We  can  not  enter  into 
the  part4culars.  In  comlmtiiig  the  grave,  nervous,  intestinal,  pulniounry.and  renal 
pgrroptoms,  the  dropsy  and  the  anaemia  the  physician  must  confoi»m  to  the  general 
rales  of  treatment. 

[There  is  nothing  to  be  gained  by  allowing  a  patient  to  have  an  unnecessary 
chill.  If  there  is  a  reasonable  probability  that  his  pawxysms  are  due  to  malaria, 
a  prompt  effort  should  l>i>  made  to  cut  them  short.  Four  hours  is  the  shortest 
time  that  it  is  safe  to  allow  U>v  (luinine  by  the  stoumch  with  probability  that  tiie 
expected  chill  will  be  prevented.  The  ib-ug  acts  much  more  promptly  when 
given  hypodermically.  The  hydi*obroniate  in  pi'cferi'cd  by  some  to  the  sulphate 
for  subcutaneous  use  on  account  of  the  necessity  of  using  acid  to  dissolve  the 
lutter,  and  the  consequent  risk  of  aliscess.  Such  a  risk  should  have  no  weight  if 
the  pliyaician  has  any  siLspicion  that  he  has  to  deal  with  the  pernicious  f(>rm  of 
tlie  disease.  If  the  stomach  is  irritable,  the  remedy  can  be  given  by  enema. 
Quuiine  can  also  be  given  by  supiK>sitory,  tliough  it  may  thus  produce  some  irri- 
lability  of  the  rectum.  But  the  impossibility  of  disguising  the  bitter  taste  of  the 
remedy  or  of  nmkiug  children  swidlow  capsules  renders  this  a  valuable  means  of 
treatment  sometimes  in  infants  and  young  childrt>n. 

Warburg's  tincture  is  an  antiperiodic  which  dues  good  service  in  cases  which 
do  not  yield  to  the  ordinary  methods  of  treatment. 

The  hypodermic  injection  of  pilocarpine  is  reported  to  abort  an  impending 
chiU. 

Some  prefer  divided  and  smaller  to  the  single  and  large  dose  of  quinine  or  one 
of  its  substitutes,  a  difference  of  view  which  is  of  minor  iuiiK)rtance, 

In  the  remittent  forms  boldness  in  the  use  of  quinine  is  required.  Cint-honism 
should  be  induced  as  promptly  as  may  be,  and  nuiiutained  to  a  mild  degree  for 
•everal  days;  the  quantity  of  the  drug  can  then  be  gradually  diminished. 
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The  treatment  of  the  pernicious  forms  of  periodic  fever  preseuts  itself  under 
three  main  heads: 

1»  Tilt?  prevention  of  iJernicious  imroxysms. 

2,  The  treatment  of  the  paroxysm  when  present. 

3.  Tlie  prevention  of  a  recurrence. 

1.  We  have  seen  that  very  frequently  the  poruiciotis  character  is  manifested 
after  the  occiu*rence  of  one  or  more  mild  attacks:  consequently,  in  localities  and 
seasons  marked  by  the  occurrence  of  g-rave  cases  it  is  an  imperutive  duty  to  tre^t 
every  mild  case  promptly  and  energetically,  a  course  which  uiiciuejitiooahJy  savvs 
many  a  life. 

2.  Tlie  managcoient  of  the  paroxysm  differs  acconhng  to  the  fomi  which  it 
assunicii;  in  other  words,  is  largely  symptomatic.  BemL^^s  (Pepper's  *' System  of 
Medicine'')  stiys:  *'  The  cure  of  a  congestive  chill  is  one  of  the  most  thflicult  prob- 
lems the  physician  can  possibly  encounter."  Heat  externally,  opium  and  chloro- 
form b}"  the  mouthy  and  rnurphine  and  atropine  suljcutaneciusly,  nutrition  by  the 
stomach  or  iM^HL-lum,  acconling  to  cti'cuinsknices,  and  alcoholit*s  if  the  action  of  the 
heart  is  feeble,  ore  the  measures  of  widest  application. 

Wliatever  the  type  of  the  attack,  a  weak  heart  calls  for  alcoholic  stimulation. 
Cinchonism  Ls  always  to  he  induced  a-s  i-apidly  as  ixissible. 

In  the  comatose  form  it  is  to  be  remembei'ed  that  the  cerebral  and  other  nervous 
symptoms  are  not  due  to  congestion,  but  probably  to  a  fombiuation  of  the  malarial 
and  secondary  blood -poisons.  To  quote  Bemiss  again :  *'  Etforts  to  nourish  the 
patient  must  never  be  relaxed.  One  must  see  many  of  these  cases  before  he  can 
realize  how  often  they  recover  from  conditions  apparently  hopeless  when  pixjmptly 
treated  and  prt>perly  nourished." 

The  luemorrhagic  form,  like  the  othe re,  demands  cinchonism  and  careful  nutri- 
tion, but  alMj  hannostatics.  Purgative  doses  of  calomel  are  indicated  in  some  cases 
of  each  form,  but  shtndd  uot  lie  given  in  a  routine  manner, 

:i  Prompt  cinclionism  is  the  chief  means  of  attaining  the  thii*d  aim  of  treat- 
ment. Rcmt»val  to  a  healthy  locality  should  lie  secured  if  possible,  and  the  general 
condition  of  the  patient  requires  careful  attention. 

It  remains  to  add  that  those  going  to  a  malarial  region  can  often  avoid  con* 
tracting  tlie  disease  by  taking  advice  of  a  hx'al  physician  as  to  hygienic  precai 
tions,  and  by  moderate  divided  doaes  of  quinine.] 


CHAPTER  XV. 
TYPHO-MAULRIAL  FEVBR. 


[This  is  not  a  distinct  diseiuse,  but  expresses  a  combination  in  the  same  indi- 
vidual at  the  stime  time  of  tlie  effects  of  the  special  poison  caiisiitive  of  each  iiScc- 
tion.  Typhoid  being  a  continued  fever,  its  complication  with  malaria  results  in  a 
pyrexia  of  a  ivmittent  ty|)e.  Typho-malarial  fever  occurs  in  malarial  regions, 
especially  in  the  Southern  Stj^tes,  and  may  be  seen  in  non-malarial  regions  in  tlie 
persons  of  those  in  whom  malaria,  contracted  elsewhei-ev  is  in  a  more  or  less 
active  state. 

The  characteristic  symptoms  of  the  two  diseases  are  intermingled,  those  of 
typhoid,  the  graver  disease,  usually  prtnlominating.  The  history  of  the  case 
and  careful  observation  of  the  symptoms  will  generally  clear  up  any  doubts 
felt  as  to  the  diagnosis  in  the  early  stages.  It  would  naturally  be  supposed  tliat 
the  combined  affections  must  produce  an  illness  more  sever©  in  character  and 
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more  unfavorable  as  roj^rds  pro^osis  than  belongs  to  simple  typlinid.  Such 
d(x^  not,  however,  seem  to  be  the  case.  Woodward's  statistics  show  tbitt  the 
njortality  of  unconiplioate<l  typhoiii  was  far  greater  among-  the  white  uud  col- 
im'd  lrtM>ps  alike  during  our  late  civil  war  than  was  tlie  mortality  of  typhomala- 
rial  fever. 

The  treatment  m  regards  the  typhoid  fever  differs  in  no  way  from  that  suitable 
for  ciiscsof  the  oiihniiry  affection;  the  perioilic  elemeat  demands  the  maaugi'- 
ment  appropriate  to  sintple  iutermitteiit  or  remittent  fever.] 


CHAPTER  XVI. 

[Tkis  affection  bas  never  appeared  in  Germany,  and  henee,  doubtlesis,  was 
omitted  by  the  author.  The  name  "  dengrue  "  is  snpp(>S4^d  to  be  a  Spanish  corrup- 
tion of  dandy,  the  term  dandy  fever  havinitr  been  applied  to  the  disease  by  the 
West  India  negr-oes  on  account  of  the  stiff  carriage^  of  tliowe  atfeoted  by  it.  An- 
other name  i.s  '*  break-bone  fever." 

The  diseaJM?  generally  appears  in  epidemics,  and  is  almost  exclusively  confined 
to  tropical  and  »emi-tropical  countries.  In  1780  an  epidemic  supposed  to  be 
dengue  prevailed  in  Philadelphia,  and  outbreaks  have  occured  repeatetlly  in  the 
Si>utheni  States  durinjf  this  century.  In  IKKO  Cliarleston,  Siivannab,  New 
Orleans,  and  other  S*tutbci'u  cities  were  visited  by  it.  There  arc  those  who  main- 
tain that  dengue  anil  ejjidfniie  iutluenza  are  identical,  a  view  which  the  facts  do 
not  seem  to  the  edit<ir  to  bear  out 

Etiology. — As  to  the  causation  but  Httlc  is  known.  Tliose  who  have  had 
opportnnib'es  of  studying  the  disease  consider  it  both  contagious  and  infectious, 
jd  the  infeivnco  that  it  depends  on  a  specific  gQiroi  is  retulily  suggested.  It 
•ms  to  prefer  low  lands  along  the  sea-shore,  and  to  be  influenced  by  nieteoro- 
logical  conditions  in  that  it  generally  prevails  during  the  summer  ami  ilisfippeai's 
OS  cold  weather  comes  on.  Neither  itge,  sex,  nor  condition  atfoitls  any  protection 
from  the  dise^ise;  it  was  thought  by  Dickson  that  one  atttick  genenilly  confers  im- 
munity- for  life. 

Pathology.— The  diBease  is  so  rarely  fatal  that  few  opportunities  have  been 
alfoi'ded  for  its  post-mortem  study.  So  far  as  is  known,  it  has  no  peculiar  lesions. 
The  prominence  and  the  character  of  the  muscle  and  joint  |iains  have  led  some 
ob6ervpi*s  to  think  the  affe<'tio)i  related  in  some  way  t<i  rheumatism. 

Bymptonifl  and  Cottrse. — Tlie  onset  is  usually  sudtlen,  but  a  pronoujiced  chill  ia 
id  never  to  occur.  Pitxlromata  similar  to  those  of  other  infix-tious  diseases  are 
'•ometimes  obsen'ed,  but  the  first  symptom  is  very  often  jKiin  and  stiffness  in  the 
muscles  and  joints,  with  frequent  sweUing  of  the  latter.  The  large  and  small 
joints  ai*e  equally  affected,  and  tin?  pain  is  increased  by  motion.  With  the  pain 
there  is  a  rise  in  tcmperatuiv  an<l  in  the  frequency  of  the  pulse.  Tlie  |xnin  is  a]>t 
to  increase  during  the  first  two  or  three  days  and  disapi)ear  on  the  fifth,  but  iri'egu- 
lar  remissions  are  liable  to  occur.  Ax  the  thermonu'ter  falls  the  pain  ami  other 
symptoms  diminish,  but  i*eappear  in  full  force  with  any  mjbsequent  rise,  l>uring 
the  later  days  of  the  disease  a  skin  eruption  appe^xre  on  the  up|x^r  jjart  of  the  Knly, 
and  in  severe  cases  becomes  general  in  about  two  days.  This  eruption  is  very 
variable  in  character:  it  may  appear  simply  ns  an  er>ihema,  or  simulate  the  eruii- 
tious  tif  scarlet  fever,  inibeola,  Hchtu,  or  urticaria ;  it  is  apt  to  be  associated  with 
wcll-markMl  heat  and  itching  of  the  skin.     In  mild  cai^es  the  eruption  is  evanes- 
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cent  or  absent.  Swelling  of  tlie  lymphatic  glands  is  not  imcomtnon;  in  severe 
cafifis  the  mucous  membrane  of  the  mouth,  thi*t>at,  and  nose  in  reddened,  and  haem- 
orrhage fi-oiii  tlie  outlets  of  the  body  has  been  observed.  Pregnant  woman  ai^ 
apt  to  miscarry.  Delirimii  is  rare  in  adults,  but  common  in  children;  the  face  is 
generally  Oushed,  and  the  eyes  are  injected;  the  tongue  l^ecoines  increasingly 
coated  as  the  disease  progresses,  the  api^etite  Ls  lost,  nausea  is  not  uncommon, 
vomiting  is  rare.  The  bowels  and  the  kitlneys  present  no  constant  or  distinctiva 
symptoms. 

In  mild  cases  recovery  is  sometimes  rapid;  sometimes^  and  especially  after 
severe  cases,  convale.scence  is  very  tedious,  the  muscular  and  articular  pain  and 
stiffness  passing  off  gnidually.  and  the  glandular  swelling*  lasting  for  weeks. 
Copious  skin  eruptions  are  followed  by  desquamation. 

Biagnosifl  and  Pto^obIs. — As  to  diagnosis  there  can  seldom  be  any  ditTiculty 
during  the  prevalence  of  an  epidemic.  The  first  cases  are  the  only  ones  which  ai*e 
liable  to  Ixi  mistaken,  and  even  their  nature  can  not  remain  long  in  doubt.  Tlie 
piMgTiosis  is  uniformly  g-ood. 

Treatment.— We  aix?  acquainted  with  no  agent  capable  of  alx»rting  or  cutting 
short  the  diseiLse;  nor  is  there  any  known  measure  of  prophylaxis  except  for  an 
individual  to  keep  away  from  those  places  in  whieli  the  affection  Is  known  to  pre- 
vail. 

The  treatment  of  the  attack  is  simply  sympttjmatie ;  notable  pain  calls  for 
opium  in  some  form.  Quinine  has  not  seemed  to  \yc  of  service.  Debility  follow- 
ing the  attack  demands  suitable  alimentation  and  tonics.] 


CH^YPTER  XVII. 
YBLIiOW   FEVER. 


[This  disease  is  not  a  visitant  of  Germany,  hut  its  consideration  can  not  be 
omitted  from  a  text-lwok  on  the  practice  of  medicine  for  use  in  America.  In  the 
following  description  the  aim  will  be  to  brin^  out  the  moi-e  important  features  of 
the  disease^  wliile  for  fuller  details  the  reader  is  referred  to  larger  works  and 
monographs. 

.ffitiology. —Yellow  fever  is  an  acute  infectious  disease,  confined  within  certain 
geographiail  limits,  and  occurring  chiefly  in  epidemics  of  greater  or  less  extent. 
In  certain  localities,  notably  Havana  and  New  Orleans,  a  season  rarely  passes 
without  some  sporadic  cases.  The  influence  of  temperature  is  well  established; 
the  disease  prevails,  namely,  during  the  summer  or  the  warm  season,  and  is 
abruptly  arrested  by  one  or  twode<nded  frosts;  dampness  is  favorable  to  it.  That 
it  dei>ends  ultimately  on  a  special  cause  and  does  not  originate  de  tiolh}  iire  undis- 
jiuteil  facts;  but  we  still  I'cmain  in  ignorance  as  to  the  precise  nature  of  this  special 
cause.  The  ix>ison  api>ears  t^  l>e  morts  active  at  night  than  during  the  day,  prefers 
low-lying  districts,  and  in  them  hugs  the  ground  to  a  certain  extent.  Bad  sanitary 
conditions  are  most  imt>ortant  accessory  causes  of  the  disease,  furnishing  the  soil 
for  the  multiplication  of  the  poison.  There  can  he  little  doubt  that,  under  the 
observance  of  strict  personal  and  public  cleanliness,  yellow  fever  visitjitions  might 
be  made  simply  a  matter  of  history.  The  tmnsmission  of  the  poison  probably 
takes  place  solely  through  the  atmospheric  air,  thus  finding  its  way  to  the  blood 
through  the  lungs;  conclusive  evidence  is  lacking  that  it  gains  entrance  to  the 
^stem  through  the  alimentary  canal.  While  the  air  is  the  metliuni  of  transmis- 
sion, the  distance  to  which  the  poison  can  be  carried  by  the  air  atone  is  ver>'  short; 
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it  can,  however,  be  transported  to  an  indefinite  di-stancc  by  fomites,  especially  if  in- 
closed in  trunks,  packing'-^'^ises,  letters,  and  the  like.  Its  vitality  may  thus  lie  main- 
tained for  very  loug^  periods.  It  is  a  remarkable  fact  that  hi  lar^ii  cities  the  itifec* 
ti<»n  may  bi*  of  threat  viruk'ni-o,  but  e<infined  to  a  limited  district  or  districts,  by 
rar<?fully  stiunning  which  utipn>tected  pei'sons  are  comparatively  safe.  An  in- 
fected area  is  apt  to  extend  itself,  but  the  pr^jgrei^s  is  slow,  and  is  interrupted  by 
streams  of  water,  high  walhi,  or  simply  streets. 

TViat  the  disease  is  not,  strictly  speaking*,  contagious  is  the  nearly  unanimous 
opinion  of  those  competent  to  form  one.  In  other  words,  the  poison  is  not  thrown 
off  in  a  matured  state  from  the  body  of  an  individual  suffering  fi-om  the  disease; 
but,  after  b<Hn^  so  thrf>wn  off,  remains  in  the  atmosphere  or  lotlges  on  solid  bodies, 
und  then  undergt>es  chants  which  render  it  active  for  evil.  One  attack  of  tl^e 
disease  renders  the  sj^tem  of  that  person  insusceptible  forever  after;  the  natives 
of  a  yellow-fever  district  are  far  less  liable  to  contract  the  disease  than  are  those 
who  move  into  the  district  frr»m  elsewhere;  until  tliese  have  jxissed  thi-ough  an 
attack  they  can  not  consider  them.selve8  as  acclimated.  The  negr^i  race  is  sus- 
ceptible to  the  disease,  tliough  in  a  less  dej^rec  than  the  whites,  and  in  tbe  coloretl 
the  affection  is  far  less  fat^l.  Neither  age  nor  sex  has  any  special  l>earing-  oil  sus- 
ceptibility. That  fear,  anxiety,  worry,  or  an^'ibing-  wliicli  tends  to  depress  the 
nervous  system  increases  the  individual  liability  is  highly  probable.  The  stagre 
of  incubation  is  very  variable,  ranging'  from  one  day  to  three  weeks  or  oven 
more. 

Pathological  Anatomy.— Tlie  disease  involves  no  constant  and  peculiar  lesions. 
In  raj>idly  fatal  casest,  congestion  and  often  haemorrhage  are  found,  esi>ecially  in 
the  nervous  system,  liver,  kidneys,  and  digestive  tract.  In  fiitiil  ca.ses  of  longer 
duration  more  or  less  parenchymat4»us  degeneration  is  found,  A  fatty  degenera- 
tion of  the  liver  is  quite  common,  and  inifKirts  a  yellow  coloration  to  the  organ, 
giving  rise  to  the  terms  cafe  au  lait,  or  b<ix-wo<xl  liver.  Jaundice  of  the  skin  and 
tissues  generally  is  also  observal>le  after  death,  and  depends  upon  causes  in  no  way 
connected  with  mechanical  obstruction  to  the  flow  of  bile  into  the  intestine  during 
life.     Splenic  enlargement  Ls  conspicuous  by  its  absence. 

Conrse  and  Symptoms. ^Tlie  onsot  t»f  tht^  disease  is  generally  sudden,  but  may 
be  pre<:*eded  for  a  few  days  by  malaise  ami  other  signs  of  general  ccinstilutional 
disturbance;  llie  initial  chill  is  seldom  severe,  reaction  following  sfjon  and  the 
thermometer  rising  to  102"*-! 05°;  hyperpyrexia  is  rare.  The  pulse-rate  does  not 
increase  proportionately  with  the  fever.  The  face  becomes  flushetl  and  the  eyes 
injected  and  watery;  headache  and  pain  in  the  Imck  are  early  and  usually  very 
prominent  symptt»ms.  Tbe  Imwfds  are  confined;  the  ttmgue  is  apt  to  1m  clean  if 
it  was  so  l^forc  the  dis<'aso  came  on;  the  stoniach  is  usually  s<:ime\vhat  irritable, 
and  there  may  be  vomiting;  nuHloratc  epigastric  tenderness  is  common ;  the  mind 
i-emnins  cleai*.  an  a  rub*,  but  diliriuiii  is  not  ver>'  uucommou.  and  in  cbildren  a 
c^mvnlsion  may  usher  in  the  attack  us  in  other  acute  infectious  diseases;  the  con- 
dition of  the  urine  is  at  first  not  remarkable,  but  albiinion  may  soon  appear,  Tbis 
hot  or  febrile  stage  may  last  from  twelve  hmirs  tf>  sevei-al  days.  The  pulse  gen- 
ally  declines  in  frequency  before  the  disease  has  reached  its  maximum.  As  the 
fever  disappears  the  other  symptinns  vanish  also,  and  the  second,  or  **  stage  of 
calm."  iKM'ins.  Fi'*im  this  point  rectivery  may  be  rapid  and  uninterrupteil,  the 
whole  disease  consisting  of  but  a  single  febrile  paroxysm  of  greater  or  leas  inten- 
Hily  and  of  short  duration. 

In  grave  cases,  and  gravity  is  often  for«:^hadowetl  in  the  first  stage  by  marked 
capillary  congestion  of  the  surface  of  the  body  irrespective  of  the  intensity  of  the 
other  symptoms,  and  after  a  stage  of  calm  lasting  for  some  hours,  but  rai-ely  ex- 
ceeding twenty-four,  more  distinctive  symptoms  appear.     The  pulse  is  very  com- 
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pressible,  the  surface  of  the  body  is  ct>ol,  vomiting  occurs  or  iK^comes  more  prr)mi- 
iient,  and  iia^mon-liagre  is  now  apt  to  take  place.  The  escape  of  bltMnl  into  I  he 
stomach,  its  retention  and  tlie  changes  which  it  there  umlergtjes,  and  its  subse- 
quent expulsion,  explain  the  dreaded  and  chai*acteristic  syuiptoui  known  as  ''  black 
vomit."  Tarry  stotds  sometimes  ai'e  ol«erved.  Ha-morrluige  elsewhere  is  also 
common,  occurring  fnjm  the  gnnis,  the  nose,  eyes,  uterus,  kidneys,  into  the  skin, 
etc.  Alhuminurid,  with  casts  is  very  common.  Jaundice,  sometimes  of  a  lemon- 
yellow  hue,  conies  o.i^  and  in  rarely  lacking  in  severe  cases.  Fr<im  this  symptom 
tlie  name  of  the  disease  is  derived. 

In  ciLses  marked  by  more  or  less  complete  suppression  of  urine,  coma  and  con- 
vulsiouSf  pi*obably  largely  uitemie,  ctmie  on.  Some  .severe  cases  are  of  the  '*  walk- 
ing "  tyi>e,  the  patients  going  al>ont  while  the  malady  is  fur  advanced,  or  even  up 
to  the  lime  of  death.     As  a  rule,  however,  muwulav  pi-ostration  is  marked. 

If  the  disease  does  uot  pr"ove  fatal  in  this  tliiixl  stage,  convalescence  comes  on 
more  or  less  gradually,  and  is  followed  by  complete  recovery;  relapses,  however, 
occasionally  occur. 

The  duration  of  the  atfection  is  variable  but,  on  the  whole,  short,  usually  being 
less  than  a  week. 

Biagnosis.— Ill  mild  vuavs  the  symptoms  are  not  distinctive,  and  the  diagnosis 
at  the  commencement  of  an  epidemic  is  not  likely  to  l>e  reached  except  by  an 
experiencetl  i>hser%"er,  and  even  by  him  more  or  less  conjecturaliy.  During  an 
epideinif  the  severe  lumbar  paiu,  the  headache,  tlie  suft'usinn  of  the  eyes,  and  the 
moderate  gastric  irritability,  are  all-sufficient  for  diagnostic  purposes.  Severer 
cases  are  also  marked  by  capillary  congestion  of  the  surface  of  the  body,  and  the 
thii'd  stage  with  the  black  vomits  hceinorrhage.  jaundice,  slow  pulse,  .scanty  urine, 
and  proi-lratioii  is  chai'acteristic.  Of  course,  all  the  above  symptoms  ai*e  not  pi-es- 
ent  in  every  case.  Tlie  only  disea.se  which  can  well  give  rLse  to  cmifusion  h  reniit- 
tenl  fevf^r  with  Jaundice.  This  affection  has  a  diil'ei'ent  temperature  curve.  Is  not 
conlined  to  the  yellow-fever  zone,  is  controlled  by  quinine,  and  is  not  accompanied 
by  black  vomit. 

Frognoaifl,— This  varies  in  any  given  locality  with  the  character  of  the  preva- 
lent epidemic.  The  death-rate  is  sometimes  very  high,  sometimes  modei-ate;  it  is 
gi'eater  in  hospital  than  in  private  practice. 

In  the  Oret  stage  of  the  disease  the  chief  element  in  the  fornvation  of  the  prog- 
nosis seems  to  be  the  presence  of  marked  and  general  capillary  eong(}stiou  of  the 
skin,  a  symptom  whicii  foretells  a  severe  attack.  The  absence  of  this  symptom  is 
rather  less  iuiportant  than  its  presence.  Cases  may  turn  out  to  be  severe  in  which 
it  is  lacking.  Tlie  frequent  deceptiveness  of  the  stage  of  calm  is  to  be  remem- 
bered. 

Yellowness,  black  vomit,  and  suppression  of  urine  ai-e  symptoms  denoting  the 
greatest  gravity,  hut  do  not  justify  the  ccmiplete  abandonment  of  hope. 

Treatment— There  arc  no  melius  in  our  power  of  aborting  tlie  di.sease.  Pre- 
vention is  to  be  attiiined  by  cleimlincss  in  its  large  sense,  and  by  careful  quaran- 
tine against  things  itither  than  j)ersons.  Individuals  fn>ni  infectetl  localities  may 
safely  be  admitted  into  non-infected  ]o<;4ilities,  provided  that  they  and  their  cloth- 
ing and  etfects  are  thoi-oughly  disinfected.  Mei"chandise,  the  maOs,  and  the  like, 
must  be  excluded  or  disinfe<.led.  Bo  also  vessels  and  all  other  means  of  commu- 
nication. 

The  earlier  proper  treatment  can  be  instituted,  the  better.  Absolute  rest  and 
good  ventilation  are  the  first  requisites.  Emetics  and  cathartics  are  not  indicated 
by  the  difieas<:i  itself;  the  condition  of  the  sttmiaoh  and  lx>wels  should  lie  inqiiired 
into,  and  indigestible  food  or  an  accumulation  of  faeces  should  be  removed  if 
present.    A  hot  mustard  foot-bath  early  in  the  attack  is  useful.     For  the  lumbar 
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pains;  opium  or  morphine  are  indicated.  8iua])isiiis,  or  other  dinllar  external 
counter-irritants,  with  ice  intcnially,  and  hydrocyanic  acid  or  chloroform,  are 
serviceable  ag^aiust  gastric  iiTitability.  High  fever  is  to  be  combattHl  by  coJd 
sj)orig'ings,  fhe  wet  pack,  and  Ihe  cold  bath.  For  liasmorrhage,  slyptic  remedies 
may  be  used,  though  it  is  doubtful  whetlier^when  given  internally,  they  are  really 
)f  much  benefit.  Of  course,  no  medica^tion  is  to  be  resorted  to  which  is  likely  to 
icighten  a  tendency  to  euiesis, 

Suppression  of  urine  is  tt>  be  met  by  dry  cups  to  the  loins,  diuretic  remedies 
internally  if  the  condition  of  the  stomach  allows,  or  the  hot-air  batli.  The  results 
of  pilocarpine  are  disappointing  accorfling*  Ui  Bt^miiis,  who  states  that  he  has  seen 
good  effects  from  large  eiiemata  of  water,  preferably  cold,  if  there  be  notable  fever 
in  these  cases.  Prostratiou  is  an  indication  for  tlie  use  of  alcoholic  stimulants, 
amoTi^  which  iced  dry  champagne  rankH  high.  It  will  be^een  that  the  treatment 
is  entirely  symptomatic.  The  disease  is  self-liniitetl,  haa  a  short  course^  and  the 
patient  will  recover  if  he  cmn  be  kept  alive  untd  the  poison  is  exhausted.  During* 
tlie  attack  and  until  convalescence  m  thoroughly  establifihed  the  management  of 
the  diet  Ls  all-ini}KU'<ant.  Small  quanlities  of  the  most  easily  assimilable  fi3<xl 
may  lje  given  ut  short  intervals  if  they  are  tolerate<l  by  the  stomach ;  if  not,  idi- 
mentation  must  Ije  by  the  rectum,  and  the  b»wer  bowel  in  this  di&eane  is  genei-ully 
in  a  fair  condition  for  this  metbttd  of  nutrition. 

Courage  and  boi>ef  ulness  <»u  ilie  jiart  of  the  physician  may  do  much  good,  and 
the  services  of  a  skillful  and  exi>erience<l  uursrc  are  of  the  utmost  imi>ortance.  1 
am  told  that  in  New  Orleans,  jiud  })erliaps  elsewhei'e,  it  is  customary,  for  those 
who  aj-e  not  protected  and  can  affoixl  this  course,  to  secure  in  advance  a  nurse  as 
a»  an  epidemic  breaks  out.     They  then  take  to  their  beds  at  the  first  sign  of 


CHAPTER  XVIIL 
BFIDEMIO   OBRCBRO-SPINAI.  MENINGITIS. 

JEtiology.— The  epidemic  form  of  cerebro-spinal  meningitis  has  been  known 
ily  siinre  the  tie^inuing  of  this  century.  The  first  epidemics  were  observed  in 
mthern  Fiunce  and  in  (jrcneva.  Bnudler  ones  otnurred  in  Germany  in  1822  and 
i;  but  it  was  not  till  1HG3  that  the  discus©  became  at  all  frequent  auiong  us. 
Since  that  date  there  have  been  more  or  less  extensive  epidemics  almost  every 
year.  The  southern  and  central  ixirtions  of  G^er^imny  are  particularly  liable  to 
them.     Sporadic  cases  may  occur  at  any  time. 

Most  of  the  ei)ideniics  appear  in  the  winter  and  spring.  We  do  not  know  any 
particular  factore  wliich  j>roniute  the  diRease,  It  often  seems  to  be  decidetlly 
endemic.  Barracks,  work-h<iuses,  and  the  like  have  been  marked  by  tolei*ably 
exteu£(ive  epidemics.  Whether  the  disease  can  be  caj'ried  by  patients  to  places 
previously  free  from  it  is  still  uncertain.  It  is  not  directly  contagious.  Children 
And  young  adults  are  the  most  frequent  victims;  but  now  and  then  elderly  persons 
are  attacked.     Hex  can  not  be  shown  to  have  much  influence. 

That  the  disease  is  infectious  is  clearly  shown  not  only  by  its  epidemic  and  en- 
demic character,  but  by  its  whole  course.  Tlic  jjeciiUar  i>athogenic  organisms 
and  the  manner  of  infection  have  not  yet,  however,  been  ascertained.  It  is  an 
mteresting  fact  that  Fiunkel's  pneumonia  bacilli  have  been  i-eceutly  several 
tunes  detected  in  the  purulent  exudation  upon  the  meninges,  so  that  some  investi- 
gators have  suggested  that  croujMJus  pneumonia  and  epidemic  meningitis  may 
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be  closely  related  fi-om  an  aetiolo^cal  standpoint,  even  if  thpy  are  not  actually 
two  farms  of  a  single  disease.  The  author  can  not  as  yet  wholly  accept  this 
view.  It  is  indexed  certain  that  the  pneumonia  bacilli  luiiy  sometimes  secondai*ily 
reach  the  meuiugfes  and  hei-e  excite  a  purulent  suppuration  C*  pneumatic  menin- 
gitis,'' tlutt  is,  metastatic  niening-itis  complicating:  pneumonia);  nor  is  it  impos- 
sible that  the  pneumonia  baciUi  sometimes,  and  pai'tieulm'ly  at  the  time  of  an  epi- 
demic of  pneumonia,  do  enter  directly  into  the  meninjjes  and  occavsion  a  menin- 
gitis; hut  for  the  genuine  epidemic  meningitis  we  must  seek  some  special  pathog- 
enic cause.  Otherwise  it  would  be  impovssible  to  explain  why  the  same  germs 
should  sometimes  find  their  way  exchisively  into  the  luiigi;  and  at  other  times 
and  in  other  localities  invariably  into  the  cerebral  meninges. 

"With  rej^aivl  to  the  gate  of  entrance  of  infection  in  primary  epidemic  menin- 
gitis^ pcrliaps  the  specific  poison  may  enter  through  the  nostrils  and  the  cribriform 
plate  to  the  otherwise  so  well  protected  enveloi)es  of  the  central  nervt»us  system. 

[Sanitai'y  coutlitions  seem  to  play  a  less  important  rdle  in  this  than  in  many 
other  infectious  diseases.  During  the  epidemic  which  visited  New  England  in 
1873  the  writer  was  interae  at  the  Ma^acbusetts  General  Hospital,  and  there  saw 
a  number  of  cases.  The  disease  was  also  i>revalent  among  horses  at  the  same 
time,  and  it  is  ciu'ious  to  note  that  a  like  association  of  the  affection  in  men  and 
animals  was  ffbsei'ved  hi  Vermont  in  1811,  and  in  New  York  city  in  1S71,  During 
the  year  1873^  21*1  deaths  wei'e  returned  as  due  to  tJiis  malady  in  the  city  of 
Boston.] 

Pathological  Anatomy.— The  autopsy  discloses  an  acute  purulent  cerebro-spinal 
leptomeningitis.  It  is  only  in  nipitUy  fatal  cases  that  slight  and  incipient  lesions 
have  been  met  with.  As  a  rule,  the  extent  and  intensity  of  the  objective  lesions 
correspond  in  the  severity  of  the  symptoms.  In  the  brain  the  purulent  inflainnia- 
tion  attacks  the  convexity  as  well  as  the  base.  It  is  usually  most  marked  along 
the  larger  bhxxl-vessels  and  in  the  fissures  of  the  cortex.  Of  the  spinal  conl  the 
posterior  surface  sufi'ers  most.  Frequently  the  lumbiir  portion  is  more  aflfected 
than  the  parts  above.  It  is,  however,  exceptional  for  the  disease  to  be  limited  to 
the  meninges  ;  it  Is  prone  to  extend  into  the  underlying  parenchyma.  The  micro- 
scope reveals  clumjis  of  pus-corpuscles  about  the  blocxi-vessels^  wliere  they  pone- 
trate  into  the  tissues^  and  not  infrequently  there  are  numerous  centei*s  of  genuine 
encephalitis.  These  latter  may  he  visible  to  the  naked  eye.  Exceptionally  there 
may  even  be  cerebral  abscesses  of  considei*able  size.  The  vessels  are  distended 
with  blood,  clear  into  the  centi*a!  ganglia,  and  ecchyn^oscs  are  frequent.  The 
cerebral  ventricles  are  usually  enlarged,  and  filled  with  a  clmnly  serum,  or  even 
with  pus.  It  is  plain  that  these  lesions  of  the  cerebro-spinal  pareucbyTua  greatly 
modify  the  clinical  pictuix?,  and  that  they  must  frefpiently  have  more  to  do  with 
(he  severity  of  the  symptoms  than  has  the  leptomeningitis  itself. 

Clinical  History. — Prodi-omata  are  relatively  mre,  and  if  pnvsenl  Itiey  are  not 
sevei*e,  l>eing  confined  to  general  malaise,  with  slight  headache,  and  pain  in  the 
limbs.  Usually  the  disease  begins  rather  suddenly;  there  is  intense  headache, 
often  mainly  felt  in  the  back  of  the  head,  pain  anil  stiJfness  in  the  back  of  the 
neck,  and  great  general  discomfort.  It  is  not  rare  for  vomiting  to  occur  at  first. 
Very  often  there  are  among  the  early  symptoms  such  important  mental  disturb- 
ances as  8tu|K)r  or  delirium.  There  is  usually  fever  from  the  first.  An  initial 
rigor  may  <K'cnr,  but  it  is  not  the  rule. 

The  intensity  of  these  first  symptoms  is  uncertain.  Subsequently  to  them 
the  course  of  the  disease  may  varj'-  gi'eatly.  First  there  are  very  acute,  vio- 
lent forms,  termed  '^exjdosive"  (mefiingitis  cercbro-spinalLs  sideninH^  m^ningite 
foudroyante),  where  the  cerebral  symptoms  are  very  severe,  and  the  patient 
survives  only  a  few  days  or  even  hours.     Again,  there  are  abortive  cases.     These 
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with  equally  threatotiinjo:  s>^Ilptorns,  but  after  a  few  days  completely 
p  with  reiimrltable  rapidity.  The  tuajority  of  cases  la«t  about  two  to 
four  weeks.  In  severe  cases  death  may  come  riH  early  as  the  first  week.  The 
disease  is  often  pr«3tract^«d  to  six  or  eight  weeks'  duration^  or  even  hjtiger,  and 
may  end  in  death  after  alL  Cases  that  last  a  gfjod  while  sometimes  exhibit 
a  remarkably  intermittent  character.  Finally,  the  numljer  of  mild  cases  is  not 
small  in  which  none  of  tlie  symptoms  arc  very  pronounced,  and  recovery  is 
relatively  e^rly. 

The  symptoms  of  the  disease  may  bo  divided  into  (1)  the  severe  general  symp- 
toms, referable  to  the  brain  and  si)inal  cord  ;  (2)  the  moiT  localized,  nervous  symp- 
toms; and  (3)  the  results  of  the  constitutional  infection,  including  fever  and  dis- 
eases localizetl  in  otlicr  part«  of  the  body, 

1.  Amonjf  the  less  definite  cerebral  symptoms  headache  is  important.  It  is 
usually  terribly  severe.  It  is  chieHy  occipital,  but  s<:>metimes  is  frontal  or  tem- 
poral. Like  most  of  the  symptoms  of  mening"itLs,  the  headache  undergxjes  very 
frequent  changes  in  intensity  during  the  course  of  tlie  disease.  For  a  time  it  may 
remit,  only  to  recur  with  fresh  severity.  Marked  vertig-o  and  a  sense  of  fullness 
in  the  head  may  accomjwny  it. 

Tlie  pain  in  the  hetul  is  re-enforced  by  intense  jmin  in  the  nape  of  the  nock  and 
back,  due  to  the  spinal  meningitis.  There  is  a  1  mast  always  considerable  tender- 
ness alon^  the  whole  spinal  column.  The  erector  spiuie  is  contracted,  making 
the  back  straig-ht  and  rigid,  or  even  producing  opisthotonos;  and  the  head  is 
bent  l»ackward  by  the  reflex  contraction  of  the  muscles  in  the  buck  of  the  neck. 

In  most  of  the  severe  cases  intelligence  is  Idunted;  we  find  all  degree*  of  dis- 
turbance, from  slight  drowsiness  to  delirium  on  the  one  hand,  or  deep  coma  on  the 
other.  These  symptoms  likewise  may  undi*rgo  frequent  variation  in  their  inten- 
sity. General  convulsions  occur  in  very  severe  cix-ses  alcme,  and  ai-e  of  evil  omen. 
Tlie  vomiting  Is  also  to  l>e  regiinled  as  of  cerebral  origin.  It  frequently  is  an 
early  symptom,  but  may  be  deferred, 

$.  Symptonjs  refcnible  to  the  individual  cerebral  nerves  are  manifold  and 
variable.  The  most  frequent  distui'bances  are  in  the  nerves  that  supply  the  mo- 
tores  oculi.  They  include  strabismus;  nystagmus,  or  slow  movements  independ- 
ent of  volition;  unilateral  or  bilateral  ptosis;  slow  reaction  «»f  the  pupils,  or 
tnwitiality  of  them,  or  niyosis  or  mydriasis.  In  the  area  of  distribution  of  the 
fari.'il  theiie  is  often  a  noliceaVde  contraction  of  the  nuiscles.  giving  the  face  a 
I)eculiar,  painfully  distorted  look.  Trismus,  or  tetanus  of  tlie  raassetci-s,  is  rare,  and 
usually  a  bad  sigii. 

Disturlwince  of  tlie  nerves  of  special  sense  is  frequent.  Deafness  may  be 
due  to  the  stuixjr.  but  is  often  the  result  of  an  extension  of  the  inflammation 
to  the  acoustic  nerve.  The  purulent  inflammation  may  l>e  propagated  as  far  as 
tl  '  iuth,  or  even  into  the  middl*-  ear.     Tmnitus  aurium  is  also  frequent. 

I  H"es  of  visir>ri  are  far  less  fnquently  observed,  but  optic  neuritis    has 

Im-^u  repeatedly  found  by  tbe  ophthalm(»socjpe.  Severe  purulent  irido-clMU'oitlitis 
hiLH  been  also  observed.  It  is  probably  due  to  extension  of  the  inflununution 
along  the  sheath  of  the  optic  nerve.  Conjunctivitis  and  kenilitis  sometinjcs  occur: 
Ltit  they  are  prolmbly  caused  by  external  injuries  rendei-etl  po.ssible  by  the  imper- 
fect closure  of  tlie  lids,  or  the  diminished  sensitiveness  of  the  parts.  We  have 
several  limes  found  tlie  sense  of  smell  diminished. 

Disturbances  in  the  area  of  distribution  of  the  spmal  nerves  arc,  on  the  whole, 
les-v  fre«quent.  The  otjly  one  of  value  in  diagnosis  is  the  cutaneous  hypera\stbesia. 
It  Ls  apt  to  Ikt  particularly  severe  in  the  extremities,  and  it  may  be  so  extreme  that 
llie  light  tou(4i  of  a  finger  or  a  needle  causes  great  pain.  Sometimes  there  is  a 
ftlight  twitching  in  the  nmscles  of  the  eoctremities.     This  has,  however,  no  s^wcial 
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sijjnificancc.  Tliere  is  often  rigidity  and  stiffness  of  the  muscles.  Kemig 
called  attention  to  the  frequent  appeiiranee  of  fiexuro  contractions  in  the  lege^- 
and  winietiniea  also  in  the  arras,  if  the  patients  ai*©  caused  to  sit  up  or  if  the 
thi^h  is  passi%'ely  bent  up<in  the  trunk.  As  might  he  expected,  there  is  no 
invarial>Ie  rule  about  the  !*eflexes.  Tlie  cutaneous  reflexes  are  usually  well 
iiiLirked,  and  the  tendon  reflexes  may  be;  but  in  some  cases  we  have  found  tlie 
tendon  retlexos  markedly  diminished  oi'  even  abolished.  Such  a  condition  is 
p]\>bal>Iy  due  to  some  le-sion  of  tlie  fibers  of  the  posterior  nerve-roots. 

All  of  the  nervousi  s,>inptoms  above  enumerated  result  from  one  of  tfto 
causes— either  tiie  roots  of  the  nerves  are  affected  by  the  purulent  exudation, 
or  the  iuiiamntation  extends  inward  to  the  central  organs  themselves.  This 
extension  is  the  explanation  aliso  of  other  symptonis  sornettmes  observed— viz., 
hemiplejjia,  paraplegia,  partial  convulsions,  and  aphasia, 

3.  In  addition  to  all  thesie  nervous  disturbances,  we  see  also  symptoms  refer- 
able to  other  parts  of  the  Iwdy.  Of  this  class  there  is  one  cutane<nis  affection  which 
is  a  very  valuable  aid  to  diagnosis.  Herpes  labialis  or  berimes  facialis  is  apt  to 
ap]>eiir  sckju  after  tlie  beginning  of  the  meningitis.  It  is  seen  in  more  than  half 
the  cases,  and  as  frequently  in  severe  as  in  mild  attacks.  Other  eruptions  occur 
now  and  then — e.  g.,  roseola,  urticaria,  or  i)etechia*.  Sometimies  they  are  so  sjtr- 
inetriea.lly  distributed  upon  the  two  halves  of  the  body  as  to  suggest  the  idea  of  a 
nervous  origin. 

The  digestive  system  seldom  di:^plays  severe  symptoms  beyond  the  vomiting 
already  mentioned.  Anorexia  and  const ii)ation  are,  indeed,  usually  present,  as 
in  many  grave  diseases.  We  have  seen  mild  dysentery  a  few  tiraas.  Now  and 
then  a  slight  janndice  has  been  noticed.  The  spleen  is  often  somewhat  swollen, 
but  very  rarely  attains  great  size. 

Swelling  of  the  joints  has  been  observed  finite  often ;  it  is  mucli  more  frt^qnent 
in  some  epidemics  than  in  others.  Tlie  enlargeuient  may  be  an  early  or  a  later 
Symplons.     It  dues  not  usually  jirove  U^  be  of  grave  omen. 

The  uiinary  apparatus  is  seldom  affected.  The  urine  may  contain  some  albu- 
men and  a  few  casts.  Polyuria  is  an  interesting  sjnnptom,  pmbably  of  uervoua 
origin.  It  is  more  apt  to  occm'  in  the  latter  part  of  the  disease.  In  a  nuuiijer  of 
cases  sugar  has  been  found  in  the  urine.  Cystitis  is  a  secondary  disorder  which 
is  not  very  i*are,  particularly  in  severe  cases  where  the  caJheter  has  been  used. 

Pulmonary  and  bronchial  symjitonis  aj'e  likewise  secondaiy.  They  occur  very 
often  in  bad  ca.ses.  It  is  evident  how  easily  the  stuiKir  of  the  patient  nniy  lead  t& 
the  inhalation  of  solid  matter,  with  consequent  hnwichitis  and  hjbular  pneu- 
monia. 

Lesions  of  the  circulatory  system  are  rare.  Acute  endocarditis  has  been  ob- 
served only  a  few  times.  The  pulse  is  usually  somewhat  accelerated,  seldom  ren- 
dered slower.  Very  frequenlly  the  pulse-rate  is  remarkably  variable,  undoubt- 
edly lx»>cause  of  variation  in  the  supply  of  nervous  foi*ce.  Slight  irregularities  in 
the  pulse  aj*e  also  counnon. 

4.  The  fever  in  epidemic  meningitis  conforms  to  no  single  type.  It  does  not 
correspond  at  all  to  the  .severity  of  the  other  symptonis^  the  wrti^t  eases  may  iniu 
their  course  with  little  or  no  fever.  In  most  cases  the  fever  has  irregular  remis- 
sions. It  seldom  exceeds  104°  (40"*  C. ).  Sometimes  the  fever  exhibits  a  decidedly 
intermittent  character.  It  is  in  these  cases  particularly  that  we  find  the  variation 
in  the  intensity  itf  ;dl  the  symptnms  of  which  mention  has  been  made  repeatedly. 
The  variations  in  the  temperature  do  not,  however,  always  run  jiarallel  with  the 
changes  in  the  other  symptoms.  In  mild  cases  the  fever  is  usually  mt>dei*ate  and 
brief.  The  abortive  attacks  may  pi-esent  high  temperatures  at  first,  luit  these 
tpiiekly  abate.     In  case  of  a  fatal  issue  there  is  sometimes  hyperpyrexia  before 
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death,  rearhiag  108**  to  109*  (42M3*  C).  In  the  severer  but  not  fatal  cases  the 
fevt^r  declines  slowlj"  but  irregularly.  The  fever  may  be  over^  long  before  the 
other  syniiitoTus  disappear. 

It  is  imix>8sible  to  portray  all  the  forms,  .symptoms,  and  courses  the  disease 
may  have.  The  chief  forma  have  V>een  altt-ady  mentioned;  but  in  reality  these 
are  only  types  wliifh  run  into  one  another  without  s^harply  defined  borderlines. 
It  is  in  itself  a  chara<.-tcri.stic  of  epidemic  niening^itis  that  most  of  the  more  tedious 
ciises  liave  a  variable,  uncertain  course.  We  may  even  meet  with  a-»  complete 
intiermisRion  of  all  the  symptoms,  lasting*  for  quite  a  while,  so  that  the  return  of 
le  trouble  may  fairly  be  called  a  relapse. 
Sequel®  are  iif»t  r:u*c  after  severe  cases.  Persistent  deafness  is  the  most  fre- 
quent. It  results  fnotii  the  complications,  already  mentioned,  which  atftH't  the 
ibyrinth  uud  the  middle  ear.  Little  children  may  become  deaf  and  dumb. 
igain,  virion  may  be  deranged,  because  of  retinitis,  atrophy  of  the  optic  nerve, 
or  <N>meal  opacities,  etc»  It  is  not  very  rare  for  meningitis  to  leave  grave  nerv- 
ous disorders  l»ehind  it.  These  ai^e  frequently  the  symptoms  of  a  chi^onic  hydro- 
crphalus.  We  may  ol»serve  headjwlie,  suddcTi  unconsciousness,  or  even  convul- 
M'Tis,  mental  imjiairment,  and  weakness  of  the  exti-emitics.  Or  there  may  be 
1««  .ilizetl  disturlxnices  due  to  jjermanent  injury  of  limite<l  portions  of  the  brain  or 
spinal  cord^  such  as  hemiplegia,  paraplegia,  and  aphasia.  Fmm  many  of  these 
conditions  there  may  be  a  gradual  recov^ery,  but  others  prove  incurable. 

The  diagnosis  of  eei'ebrtvspinal  menin^tis  Is  not  dijflcult  in  a  well-developed 
case,  particularly  if  the  prevalence  of  an  epideniic  puts  us  in  mind  of  the  disease. 
Diagnosis  is  more  difficult  in  sporadic  cases,  and  mtjst  of  all  when  the  patient 
does  not  come  under  observation  till  he  is  very  ill  and  when  we  can  not  obtain  the 
pre%'ious  history.  Imi>ortant  factors  are  the  abrupt  onset,  the  s}>eedy  api»eanince 
of  ip^ve  cerebi*al  symptoms,  the  chanicteristic  headache  and  pain  in  the  back,  the 
stillness  of  the  net^k,  and  the  herjK^s  labialis. 

If  we  find  evident  symptoms  of  meningitis,  we  have  still  to  decide  whether  the 
case  is  one  of  primary  epidemic  disease,  or  secondary,  perhaps  due  to  extension 
from  s*>me  other  part.  Beai'inp  this  last  jxissibility  in  mind,  we  should  exanune 
the  ears  carefully;  for,  as  is  well  known.  chi'«mic  otitis  media  may  set  up  «  puru- 
lent mening-itis.  A^ain,  it  may  be  very  difficult  to  exclude  a  tul>eiTular  menin- 
gitis. Here  we  should  couHidor  other  couflitions  that  mitrhl  i-ender  tul>eix'ulosis 
probable,  such  us  the  freneml  condition  of  the  patient,  heredity,  previous  pleuri.sy, 
tbe  restilta  of  thoracic  examination,  or  scr<:)fulous  di.sease  of  the  bones  or  joint*. 
The  ejcistence  of  her^x\s  i>oints  toward  epidemic  men iujritis,  for  it  is  exceptional 
in  the  other  forms  of  the  distsa.se.  It  is  sometimes  ditlicult  to  disting-uish  between 
meningitis  and  scveix?  cnses  of  other  acute  infectious  diseases — e.  g.,  typhoid 
ffver  and  septic  diseases.     Here  we  must  weij^h  all  the  circumstances  ctuvftilly. 

This  is  a  jr<"'d  op[>ortunity  to  mention  the  secondary  mening-itis  which  is 
said  to  f>ccur  with  relative  fre<piency  just  at  the  titue  of  an  epidemic.  The  com- 
bination of  croupous  pneumonia  (q,  v.)  with  purulent  mening^itis  has  Wen 
repeatetUy  oljserved.  Still,  it  is  not  easy  to  determine  whether  tbe  cause  of  this  sec- 
oudttry  meningitis  is  actually  identical  with  that  of  the  epidemic  form  {vide 
ftupmi  In  other  ucute  diseases,  like  typhoid  and  articular  rheumatism,  when 
Ibey  occur  at  the  tinu>  of  an  epidemii.  the  'tendency  t<:>  metiiniritis'"  is  iKJtent 
etioit^h  to  make  meniuf^'al  symptoms  nioi*e  frequent  than  usual.  It  l»as  not  lK>en 
clearly  demonstrated,  however,  that  this  fact  is  actually  due  to  the  epidemic  nieu- 
ingitis. 

Tile  prognosis  dei»euds  cldeHy  up<m  the  severity  of  the  cei^bral  symptoms. 
Yet  we  shouhl  be  guarded  in  our  utterances,  even  w*hen  the  case  seems  mild,  or 
haa  apparently  made  the  first  steps  toward  convalescence.     The  disease  sometimes 
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changes  for  the  worse  at  a  late  period.  In  gt?neral  the  mortality  is  about  thirty  to 
forty  per  c3ent.  Probably  this  estimate  does  not  take  into  account  many  very 
mild  cases. 

Treatment  is  pur<?ly  symptoraatic.  There  is  uo  specific  far  niening-itis.  A 
valusible  remedy  i«  cold  applications.  Ice-bags  are  placed  uptm  the  head,  and,  if 
possible,  aU?ng  ibe  spine.  There  are  long  and  narrow  nd)ber  ones  for  the  latter 
f>urp<jse.  These  a ppl illations  are  borne  well  by  most  patients  and  atTord  decided 
relief.  The  local  abstractiun  of  blood  has  also  an  undeniably  beneficial  influence, 
however  difficult  tliis  may  be  to  explain.  Leeches  are  put  behind  the  ears,  and 
cuppiug-ghts-ses  on  the  back  of  the  neck  and  along  the  si»ine.  Mercurial  ointment 
is  often  rubbed  in,  Tif>t  only  locally  but  also  in  the  same  way  as  in  treating  syphi- 
lis. Its  use  is  doubtful.  The  nai'cotics  ai^e  of  gi'eat  value.  The  be.st  is  mojphine 
given  subcutaueously.  It  IcHsens  the  pain,  and  often  ail'oriJs  the  uneaijy  and  deliri- 
ous patient  I'est  and  sleep.  Chloral  and  bromide  of  potash  may  also  be  eniployetl. 
Iodide  of  pohish  m  often  given  iuternallj',  to  the  amount  of  twenty  to  thirty  grainii 
(grra.  1*5-3)  in  a  day.  It  is  said  to  act  as  an  ^'absorbent,"  particularly  in  tedious 
cases. 

The  fever  hanlly  ever  requires  special  tnmtment.  If  the  fever  intermits,  still 
quinine  exerbs  no  permanent  influence.  Antipyrine  is  l>elter  Ixirne,  and  it  also 
sometimes  relieves  the  nervous  symptoms.  Bathing  involves  manipidations  which 
most  patient.s  (iml  unpleasant  and  painful^  so  that  baths  can  seldom  be  employed, 
at  least  in  the  more  acute  stages  of  the  disease.  Later,  warm  baths  are  often 
beneficial.  Local  complications — e,  g.,  affecting  the  eye  or  the  ear — require  S})ec4al 
treatment.  The  swelling  of  the  joints  which  sometimes  occurs  we  have  thought 
to  be  somewhat  relieved  by  salicylic  acid. 


CHAPTER  XIX. 

SBPTIO  AND  rYSmSIO  DISEASES. 

(Spontitnto  M*  S<jptuH ijij/a- m  ut. ) 

The  septic  and  pya^mic  processes  which  follow  !?erions  injuries  or  operations 
belijug  bj  surgerj^;  but  analogous  diseases  uccur  in  pei-sons  who  m'e  appjirently  in 
perfect  condition.  They  take  the  form  of  an  extremely  severe  acute  infectious 
disease,  usually  fatal.  There  is  often  the  greatest  difBculty  in  diagnosticating 
tliese  cases  durijig  life.  Probably  the  most  intelligilde  way  in  which  to  pi'esent 
these  interesting  and  cUnieally  important  diseases  will  lie  to  sUirt  with  their 
pathology,  and  subsequently  to  speak  of  their  tetiology  and  clinical  histojy. 

Pathological  Amatomy  and  ^Etiology. — The  most  striking  feattires  at  the  autopsy 
of  such  cast's  is  that  there  is  never  found  a  lesion  of  one  organ  exclusively.  Several, 
or  it  may  be  almost  all  of  the  organs,  exhibit  numerous  limited  foci  of  disease.  The 
lesions  .sometimes  consist  for  the  most  jiaH  of  multiple  aljscesses,  sometimes  of 
numertms  ecchymoses,  and  sometimes  of  combinations  of  tlie  two.  The  abscesses 
are  found  chiefly  in  the  lungs,  kidneys,  liver,  spleen,  nmscles,  heart,  brain,  and 
thyroid  gland.  Quite  extensive  pui'ulent  inflammation  is  also  found.  This  attacks 
the  joints  by  pi-eference,  but  also  the  pletira  and  meninges  and  the  eye,  where 
it  causes  purulent  chonjiditis,  panophtlialmitis.  and  pumlent  degeneration  of  the 
vitreous.  The  eechjTnoses  are  most  frequent  upon  the  surface  of  the  body,  the 
serous  membranes  (e.  g,,  the  pericartlinm  and  the  pleuni),  the  retina,  and  conjunc- 
tiva; and  also  in  the  brain  and  the  pelvis  of  the  kidney.  Besides  the.se  multiple 
abscesses  and  ecchymoses^  there  is  frequently  another  disorder,  which  seems  to  be 
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tij©  rery  focus  of  the  disease,  v«.,  acute  ulcerative  endocarditis  (cf.  the  appro- 
priate chapter).  This  usually  attacks  the  mitral  valve,  more  rarely  the  valves 
of  tlie  aorta,  and  quite  exceptionally  the  valves  of  the  right  side  of  the  heart. 
FlDally  come  a  numlier  of  changes  common  to  alt  severe  constitutional  infectious 
diseases— acute  splenic  tumor,  **  cloudy  swelling"  of  the  liver  and  kidneys,  a  dry- 
Q68S  and  dark-red  color  of  the  muscles,  etc. 

A  glance  over  this  jmthological  picture  makes  us  feel  certain  that  some  per- 
aicious  agency  pervades  the  whole  system.  And  this  factor  we  can,  in  all  case% 
demonstrate  Ijcyond  a  doubt  to  be  bacteria.  In  this  way  is  established  the  etio- 
logical unity  of  many  forms  of  disea.se  which  were  once  rejsrarded  as  quite  dintinct 
l*ecau»e  of  their  dilTerent  localizations,  for  in.stance,  endocarditiii,  osteomyelitis,  and 
phlefirmon.  These  micro*organisms  are  found  not  only  in  the  exudations  due  to  the 
endocanlilis,  but  also  in  the  midst  of  numerous  small  foci  of  inflammation  situated 
in  the  internal  organs,  where  they  usually  completely  fill  some  little  blood-vessel 
with  what  is  called  an  embolus  of  microcix'ci.  Tlie  large  foci  of  inflammation  visi- 
ble to  the  naked  eye  are  mostly  purulent — i.  e.,  are  abscesses.  Most  of  the  internal 
viscera  also  contain  very  minute  focL»  devoid  of  nuclei,  and  in  a  state  of  *'  coagula- 
tion-necrosis."' These  are  visible  through  the  microscoi>e  alone.  Tliey  may  be 
ooKibiued  with  ecchymoses,  and  usually  they  are  when  seen  already  .surrounded 
by  a  lono  of  secondary  inflammation.  This  necrosis  of  ti.ssue  seems  to  be  the  first 
thin^  which  the  Ijacteria  accompRsh,  The  cutaneous,  retinal,  and  other  ecchy- 
mflBes  are  frequently  attended  by  the  presence  of  bacteria;  but  this  relation  is  not 
always  observed.  The  relations  here  are  jierplejced,  because  we  have  to  consider 
not  merely  the  especial  peculiarities  of  the  different  forms  of  l>acteria  (vide  inftrt)^ 
but  also  the  direct  effect  of  the  micro-orgaolsms  themselves  in  distinction  fiom  tho 
chemical  |x>isons  ('■' toxiucs  ")  jjeneratetl  by  the  same.  The  formation  of  pus  itself 
seems  to  be  invariably  dei^cn dent  upon  the  pi-csence  of  bacteria,  while  on  the  other 
band  the  hicmorrhages  may  apparently  follow  pmvly  chemical  intoxication.  Tlie 
pTC'Vailing  custom  is  to  terra  the  cases  of  multiple  absce^  pyajmic.  and  those  where 
there  are  merely  ecch^>nnosea  and  foci  of  inflammation,  without  actual  suppura- 
tion, septic  in  the  naiTower  sense  of  the  term.  But  as  the  two  forms  are  often 
,jeombined,  we  also  speak  of  a  *'  septicopyaMiiia."  From  a  strictly  aatiological  stand- 
ant  it  is  not  prol»able  that  all  the  septicopyemic  diseases  are  to  be  regarded  aa 
Wenticnl.  It  is  certain  that  in  most  cases  of  pya?mia  the  Streptococcus  pyogenes 
may  be  reganled  as  the  special  cause  of  the  disease.  In  less  frt^quent  instances  it 
is  the  Staphylococcus  pyogenes  aureua  which  enters  into  the  general  cii*culation 
produces  pyaeraic  conditii>ns,  and  it  is  probable  that  still  other  varieties  of 
•teria  are  sometimes  concerned.  Whether  in  human  beings  specific  septiciemic 
^teria  are  ever  present  is  still  unsetthxl.  The  general  opinion  Is,  ti«  alroady 
mentioned,  that  septicaemia  in  tho  mirrower  acceptation  of  tlie  word  corresponds 
more  to  an  intoxication  of  tho  iKHly.  whether  due  tx)  the  toxines  of  puti-efaction  or 
to  those  generated  by  the  ]iyogenic  bacteria.  Brieger*s  adniiralile  investigations 
have  shown  that  the  Streptococcus  pyogenes  prtKluces  large  amounts  of  triraethyl- 
amin  and  the  staphylococcus  large  amounts  of  ammonia. 

Of  course  the  bacteria,  wliich  are  the  real  cause  of  the  disease,  mu^^t  have  pene- 
trated into  the  Ijody  from  the  external  world.  In  fact,  careful  searth  will  ix?veaK 
in  the  great  majority  of  cases,  the  phice  of  infectirm.  It  follows  that  the  idea  of 
an  actual  "  s]x>ntaneous "  pyiemia,  arising  within  the  system,  must  be  entirely 
abandoned. 

The  fa/'tors  which  most  fi-eijuontly  excite  septic  or  pytemic  infection  are  as  fol- 
;   1.  The  condition  subsequent  to  labor  or  abortion,  particularly  the  latter, 
raw  surface  of  the  uterus  furnishes  ingress  to  the  septic  poison.     Nor  is  it  by 
ly  tnesuM  the  invariable  rule  that  the  uterus  and  its  appendages  should  exhibit 
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any  considerable  pathological  change  as  a  result  of  this  al)«>rption.  We  do  find, 
often  eiioLijL,^h,  diplith<>ritic  and  gangrenous  inflamroatioii  at  the  place  whei-e  the 
placenta  was  insL'rted^  or  purulent  llirombi  in  the  veins  of  the  utenw  and  of  the 
pelvis;  but  in  other  cases  the  uterus  is  merely  a  gate  of  entmnce  for  the  poison, 
remaining  itself  unharnied.  2.  The  septic  poison  may  also  !>e  absoi-bed  through 
Hlig-ht  al>Fasions  of  the  skin,  etc. ;  and  these  may  be  almost  completely  healed  by 
the  time  the  severe  symptoms  of  disease  are  developed.  Bed-sores  belong  in  this 
category.  S.  Ul^'ei-s  of  the  mucous  nu^mbranes  may  give  rise  to  infection.  This 
is  the  explanatifui  cif  those  ca.ses  of  sepsis  which  con*plicate  typhoid  fever,  dysen- 
tery, or  diphtheria.  4.  Lastly,  we  sometimes  Bnd  no  other  source  for  the  pyemia 
tlian  a  suppiu'ating  diHca.sc  of  the  bones,  joints,  or  other  part^  previously  existing. 
The  above  enumeration  by  no  means  exhausts  all  tlie  possibilities.  Still,  it  will  be 
found  to  explain  most  cases,  Tlie  more  nunutely  we  seaivli  for  a  possible  place 
of  entrance  for  the  septic  virus,  the  less  often  we  fail  to  find  one,  [The  editor  has 
seen  two  clear  oases,  one  contirnied  by  autopsy,  of  general  septic  infection  and 
malignant  endocarditis  as  a  sequel  of  gonorrhoea.] 

When  the  poison  has  once  made  its  way  into  the  system,  it  can  be  disseminated 
through  various  channels.  It  may  be  carried  by  the  lymphatics  into  the  general 
rii*culaLiou.  A  punilent  phlebitis  may  l>e  excited  at  the  point  of  infection;  and 
this  in  turn  may  excite,  chietly  throiigli  embolism,  secondary  absces.ses.  These 
abscesses  occur  first  iji  the  lungs  and  then  in  other  organs.  It  seems  t43  be  ]x>s8i- 
ble  for  a  purulent  phlebitis  to  arise  in  a  vein  remote  from  the  place  of  infection. 
The  valves  of  Ibe  heart  often  greatly  promote*  the  dissemination  of  the  septic  mat- 
ter. The  virus  is  prone  to  fasten  upon  thera^  probably  purely  from  mec^hanical 
causes.  This  results  in  acute  endocarditis.  In  such  a  case  we  must  regaitl  the 
endiK^ai'ditis  mci'ely  as  one  of  the  sjanptomsof  the  universal  septic  infection.  But 
the  valves  are  a  fertile  soil  for  the  propagation  of  the  poison,  and  emboli  carry 
away  from  Ihem  a  gi-eat  deal  of  infectious  matter  to  the  various  oi'gans;  and  so 
the  acute  endocai'ditis  becomes  in  many  instances  the  central  factor  in  the  whole 
pr^icess.    Yet  in  other  cases  there  is  little  or  no  endtx-arditis. 

Clinical  History,, — It  is  our  intention  to  discuss  below  tho.%  cases  chiefly  which 
are  of  interest  to  the  physician  rather  than  the  surgeon — i.  e.,  where  the  septico- 
pya-mia  is  an  apparently  primai'y,  acute,  and  gnive  disease.  Many  of  the  essential 
traits  of  this  tyiw  <»f  disease  are  identical  with  those  of  the  pya'mia  which  compli- 
cate.s  the  etfecti^  of  serious  wounds  or  tlie  inflammation  subsequent  to  childbirth; 
but  it  is  pi-ecisely  because  no  cause  at  all  ]>resents  itself  that  many  cas^  of  the 
disea.so  seem  so  obscure,  and  ai*e  so  often  wrongly  diagnosticated.  Besides,  the 
patient  may  be  very  ill  indeed  liefure  the  physician  sees  him;  and  this  adds  greatly 
to  the  difficulties  of  a  correct  diagjiosis. 

The  beginning  of  the  disease  is  usually  rather  abrupt.  An  apparently 
healthy  person  is  attacked  with  febrile  symptoms,  headache,  aud  "  rheumatic '^ 
pains  in  the  muscles,  joints,  and  loins.  There  may  also  be  gastro-intestinal  symp- 
toms of  considei^ble  severity^  iucludiug  vomiting  and  diarrhtea.  Usually  the 
patient  feels  ill  ent»ugh  to  take  speedily  to  his  Wd.  Tlie  symptoms  now  increase 
rapidly,  and  dcveloi>  into  a  severe  illness  which  may  resemble  either  a  Iwid  case  of 
typhoid  fever  or  miliary  tuberculosis.  Or  the  cei'ebral  .symptoms,  such  as  head- 
ache, 8tu|X)r^  and  delirium,  may  become  so  pixmiineut  that  the  attack  seems  like 
meningitis.  If  the  trouble  in  the  joints  (vide  infra)  predoininates  and  there  are 
gigns  of  endocarditis,  the  disease  may  at  firet  be  taken  for  a  violent  attack  of  acute 
articular  rheumatism. 

Taking  up  the  separate  symptoms,  we  shall  first  name  those  which  belong  to 
every  severe  acute  infectious  disease  and  have  nothing  charaetr^ristic  aliout  them. 
In  this  list  belong  the  general  pi*ostKition,  the  anorexia,  the  mental  disturbance, 
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stiipar  and  delmiini,  the  heaclacho,  the  suhjeelivo  sjinptoiTis  of  fever,  the  dry- 
the  tongue,  and  fimilly  the  acute  splenic  tumor  which  can  often  lie  rnude 
ere  are.  however,  other  and  more  rharacteristic  gyuiptoms^  and   it  Is 
y  upon  these  that  the  ftiagnosis  rests,  proviiled  we  cau  make  one  at  all. 
These  are: 

1.  The  Course  of  the  Fcfcr.— In  many  cases  it  must  Fie  cnnfessed  that  this  is 
t  at  all  characteristic.     It  may  even  Fie  so  like  that  of  typhoid  fever  as  to  lead  to 

ng  diagnosis.  But  in  other  cases  the  temperature-curve  does  aid  us  greatly, 
,  when  it  represents  an  iuternjittii)^  fever  with  marked  elevations,  reaching 
106"  (41°  C.)  and  higher,  and  often  accompanied  by  a  cliill^  and  with  subsequent 
deep  depressions.  The  curve  may  thus  come  to  resemble  closely  that  of  a  quotid- 
ian or  even  tertian  intermittent  fever.  Sometimea,  again^  the  course  of  tlie  fever 
is  made  up  of  similar  paroxysmal  elevations,  separated  by  {periods  of  ordinary  re> 
milting  fever. 

2.  CntnnrouH  Sympinma, — These  are  verj^  frequent,  and  a  great  aid  to  dlag* 
nosis.  The  hiemorrhages  into  the  skin  are  of  chief  importance.  Tliey  may  be 
either  punctiforui  ]>etechifi*  or  more  extensive  ecrhymoses.  If  petechiap,  it  may 
be  very  liard  to  disiiniruisli  l>etween  sepsis  and  tlie  purpura  of  small-jmx  (q.  v.). 
Of  other  cutane<ius  a pi>ea ranees,  the  tii-st  in  relative  frequency  is  an  erythema 
resembling  scarlatinu.  It  is  not  irapi-obable,  as  we  have  already  said,  that  inuuy 
cases  whicli  have  Ijeen  d<?scribed  as  severe  scarlet  fever  occurring  during  cliild- 
bed  were  in  reality  septic  disease.  Roseola,  wheals,  pustulous  eruptions,  herpes, 
and  phlegmonous  inllammations  have  also  been  observed. 

3.  Ocular  Disturbances. — The  purulent  inHanimiitions  of  the  eye,  which  are 
probably  of  emlj<jlic  ori<,nn  and  which  may  develop  into  diffuse  septic  panoph- 
tbalmitis,  have  been  known  for  some  time.  Lately,  Litten  and  others  have  called 
attention  to  more  minute  changes  in  the  fundus  of  the  eye.  These  are  revealed 
through  the  ophthalmoscope,  and  have  great  diagnostic  value.  Chief  among 
them  is  retiual  haemorrhage,  which  is  sometimes  accompanied  by  a  white  spot  in 
the  center,  c^jrif^Hponding  to  a  necrosis  of  the  retina  in  that  place  ■  but  there  may 
be  similar  white  s^wts  without  haemorrhage. 

4.  Circulatory  Disturbances.— An  abilitv*  to  recognize  the  cardiac  lesions 
would  be  vciy  desirable;  but  often  this  is  im|MiRsible  before  death.  The  pvdse  is 
indeed  frequently  much  accelerated  and  irrM?nfuliir;  but  snch  signs  alcme  lead  to 
no  definite  conclusion.  Endocanlial  munnurs  are  often  wanting,  even  in  cases 
where  the  autopsy  discloses  abundant  exudation  and  ulcers  ui>on  the  valves. 
Still,  in  some  cases  of  this  sort  we  have  found  the  heart-sounds  noticcjibly  deflciont 
in  clearness.  Sometimes  we  hear  blowing  sounds,  which  might,  however,  quite 
naturally  be  regarded  as  functional.  There  are  no  noticeable  changes  in  the 
blood.  Bacteria  have  not  yet  been  demonstrated  in  the  bhHjd  of  the  patient  during 
life.  Sometimes  a  distinct,  though  moderate,  increase  in  the  number  of  white 
blood-cori)uscles  is  observed. 

5.  Tlie  grave  cerebral  symptoms  are  for  the  most  part  qnitx>  analogous  to  those 
other  sevei-e  acute  infectious  diseases.  They  may  be  present,  and  yet  no  marked 
jective  lesions  may  be  found  after  death.     In  other  cases  they  have  an  aDatomi* 

in  purulent  meningitis,  ha?niorrhaffic  pachymeningitis,  cerebral  hjemor- 
riiiige,or  abscess.  These  conthtions,  just  enumerated,  may  excite  Itxralized  cerebral 
symptoms,  e.  g.,  hennplegia. 

6.  Affections  of  the  joints  are  comparatively  frequent,,  and  of  great  value  in 
diagiKisis.  We  may  find  purulent  inflammation,  or  even  i^eriarticular  abscesses. 
If  they  appear  early  in  the  attack,  they  may,  as  wo  have  said,  lca<l  to  an  erroneous 
diagnosis  of  acute  articular  rheimiatism.  Suppunitive  processes  affecting  the 
periosteum  and  the  marrow  of  the  bones  not  infrequently  accompany  the  joint 
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atfeetions.  If  there  is  decided  suppuration  in  tlie  bones  we  sjjeak  of  an  acute 
osteomyelitis^  esipecially  in  the  hnver  extremities.  This  euiidition  is  almoBt 
always  occasioned  by  the  stapbyloeocciis  aureus.  lu  earlier  times  such  cases 
were  termed  bone-typhoid.     Finally,  abscesses  in  the  mast* les  are  not  uncommon. 

7.  Renal  chantres  are  frt.'iquent,  bul  seldom  produce  striking  clinical  symptoms^ 
or  prove  of  value  in  diagnosis.  The  urine  often  contains  a  moderate  amount  of 
blood  and  albumen;  but  yet  it  may  not  h-.  essentially  altered  in  cases  where  the 
autopsy  discloses  extensive  renal  abscesses  or  ccchymoses,  or  hjipmorrhag'es  into 
the  mucous  membrane  of  the  pelvis.  In  other  cases,  however,  an  acute  septic 
nephritis  is  c^anjoincd  with  the  iufar-ctions  and  abscesses,  and  then  the  urine 
exhibits  all  the  characteristics  of  acute  Bright's  disease,  havinjjj  a  lar^je  amount  of 
albumen,  red  and  while  blood-corpuscles,  epithelium,  and  casts. 

8.  The  puhmtnary  symptoms  are  in  part  secondary.  Bi^nchitis  and  lobular 
pneumonia  develop  as  in  all  other  severe  constitutional  disea.^s.  The  pulmonary 
abscesses  of  themselves  ^ve  rise  usually  to  no  objective  symptoms— or,  atmost^to 
a  marked  dyspnoea,  out  of  all  pmportion  to  the  scanty  physical  sig-ns.  Empyema 
is  a  not  infrequent  result  of  infection  of  the  pleura,  due  to  the  foci  of  disease 
which  ai-e  situated  utK>n  tbe  outer  surface  of  the  lungs.  If  the  aspirating-needle 
sliows  the  actual  existence  of  empyema,  this  fact  may  make  the  diag'nosis  of  the 
constitutional  disease  much  ea^sier. 

9.  Of  the  abdominal  symptoms  we  have  already  mentioned  the  acute  splenic 
tumor.  It  is  almost  impossible  to  dian^nosticate  infarctions  and  abscesses  in  the 
spleen.  If  the  spleen  is  enlarged  and  noticeably  painful,  we  may  susfieet  their 
©jcistence.  Ther^e  are  sometimes  quite  severe  intestinal  sj-mptoms,  such  as  a  pro- 
fuse "septic  diarrhcea,''  in  caows  where  the  autopsy  does  not  show  any  jMirticularly 
gi'ave  lesions.  Still  intestinal  ecchymoses  and  intestinal  diphtheria  have  some- 
times Ix-en  observed.  We  should  mention  that  often  the  skin  has  a  faint 
jamidiced  hue.  This  is  sometimes  the  result  of  duodenal  catarrh,  but  perhaps  it  is 
at  other  times  liieniutogenrnis. 

Com'se  of  the  Disea^  and  Pro^o«ia.— The  entire  course  of  a  septic  case  may 
\ye  comprised  within  a  few  days,  for  a  severe  attack  is  always  thus  quickly  termi- 
nated by  death.  Protracted  cases  are  also  seen,  where  the  suifering^  last  one  to 
two  weeks,  or  even  loufjcr;  but  in  tliese,  again,  the  end  is  almost  invariably 
unfavorable.  It  is  not  impossible  that  there  are  milder  and  curable  forms. 
Our  acquaintance  with  these  last  is,  however,  so  slig-ht  that  we  can  not  state  any 
pai'ticulars  about  them. 

BiagnosiB, — It  is  self  evident  that  a  disease  which  combines  sjTnptoms  so 
raanift>ld  and  so  ambinfuous  must  be  very  dilRcult  to  recognize.  We  will 
recapitulate  the  chief  diseases  to  be  excluded.  A  case  may  g-reatly  resemble 
typhoid  fever  when  there  is  persistent  prostration,  diarrhoea,  an  eruption  like 
roseola,  and  an  eularped  spleen.  In  discriminating-,  we  should  consider  with  fpreat 
cait!  tlie  possible  a»tiolofjy — e.  g.,  externai  injuries;  and  we  should  look  f(»r  septic 
retinitis,  swelling-  of  the  joints,  cutaneous  ecchjTnoses,  and  an  intermitting  form 
of  fever.  It  is  all  the  more  possible  for  the  disease  t-o  resemble  meningitis,  because, 
as  we  have  said,  meningeal  disturbance  may  be  one  of  the  symptoms  of  the  sepsis 
and  color  the  whole  picture.  Here  tbe  symptoms  of  septic  poisoning  already  men- 
tioned would  Ixj  of  some  value  in  diagnosis,  and  the  physical  signs  of  endocarditis 
or  of  a  gi-eatly  enlarged  spleen  would  he  worth  still  moi-e.  There  may  be  equal 
difficulty  in  tlie  diffei*ential  diagnosis  between  acute  sepsis  and  acute  niiliiiry  tuber- 
culosis. Here  we  should  consider  carefully  each  separate  symptom,  and,  abt>ve 
all,  the  aetiology,  searching  for  something  that  would  explain  the  occurrence  of 
sepsis  on  the  one  hand,  or  of  acute  miliary  tuberculosis  {q.  v,)  on  the  other. 
If  we  foujid  miliary  tubercles  in  the  choroid  by  means  of  the  ophthalmoscope, 
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or  tubercle  bacilli  in  the  blood,  all  doubt  would  ranisb.  At  the  beginnirig-  of  a 
septic  attack  the  rigors  may  arouse  suspicions  of  intermittent  fever.  Usually  the 
early  appearance  of  other  symptoms  o»>rrects  this  idea;  but,  if  not,  the  powcrless- 
neas  of  quinine  will.  If  a  severe  acute  nephritis  has  develoi)ed  itself  in  a  septic 
case,  all  the  symptoms  may  be  erroneously  referi*ed  to  unemia.  But  persistent 
oljservation  vvill  usually  lead  us  to  the  right  conclusion.  As  to  the  conditions  uf 
great  prostration  resembling  acute  sepsis,  which  oc<:ur  in  acute  (primary)  ulcer- 
ative endocarditis  and  in  severe  articular  rheumatism,  see  the  appropriate 
chapters. 

The  treatment  can  be  merely  symptomatic.  Of  course  we  try  a^ain  and  again 
to  cut  short  the  attacks  of  fever  by  large  doses  of  quinine  or  antipyriBO,  but 
never  with  any  but  temporary  success.  Batlis,  stimulanlSj  and,  if  neceisary, 
narcotics  are  the  other  chief  remedies  employed. 


CHAPTER  XX. 


H71DROPHOBIA. 

i  flatnu  (onina.) 

iEtioIogy.  Rabies  in  Dogs. — A  peculiar  infectious  disease  sometimes  occurs  in 
dogig^  and  more  rarely  in  some  other  animals — viz.,  the  wolf,  fox,  cat,  cow,  and 
horse.  Men  who  are  bitten  by  the  animal  may  catch  the  disease,  and  thus  become 
the  victims  of  terrible  symptoms  cirigiuating  in  the  central  nervous  system. 

Two  fornjii  of  madness  are  distiug-ui shed  in  dogs— the  raving  madness  and  the 

luiet  madness.    Bollinger  describas  the  raving  form  as  iH^giuning  with  pro<lro- 

lata,  the  melancholy  stage,  lasting  one  to  three  days.    The  animal  is  low-spirited, 

timorous,  and  without  apix*tite,     Tlien  comes  the  stage  of  irritation  or  of  mania, 

in  which  the  animal  is  attacked  with  an  impulse  to  bite.     It  seemB  deteroiined  tti 

run  away  and  rove  about,  and  it  uttei*s  a  iwculiar  howl,     TIjc  dog  will  not  touch 

his  ordinary  food,  but  often  swallows  straw,  hair,  earth,  bits  of  wo«jd,  etc.     In  the 

tliird  or  paralytic  stage  paralysif  appears.     The  dog  louks  h.'aii  and  wrutchcd,  and 

always  dies  on  the  tenth  day  at  the  latest.     In  what  is  railed  the  quiet  madnesis 

there  is  no  maniacal  stage.     The  symptoms  of  paralysis,  filTecting  chielly  the  hind 

imbs  and  the  lower  jaw,  occur  earlier  and  are  sooner  fatal.     Murketl  palhulogicul 

'changes  are  not  found.     There  ai-e  pulmonary  and  intestinal  catarrh  and  passive 

congestion  of  the  viscera,  and  the  stomach  often  contains  foreign  bodies  in  place 

of  the  usual  partially  digested  food. 

[On  the  Western  plains  hydrophobia  is  said  not  infrequently  to  follow  skunk 
pbite.s.    The  bite  is  tnflicttxl  during  sleep  on  persons  passing  the  night  in  the  open 
ir  or  in  tents  to  which  the  animaJ  can  gain  access.  1 

Sabies  is  transferred  to  the  bunmu  bemg  almost  invariably  by  tho  bite  of  some 

fing  animal,  and  this  animal  is  almast  always  a  dog.  The  pois<ni,  which  is 
not  yet  known  m  its  pure  form,  is  evidently  contained  in  the  saliva  or  slaver  and 
in  the  blood  of  mad  animals,  and  can,  by  means  of  these  sul^stances,  be  success- 
fully inoculate*!  upon  other  animals.  Pasteur  has  discovered  another  way  to  pro- 
duce the  disease  experimentally.  He  takes  minute  portions  of  the  brain,  motlulla 
oblongata,  or  some  other  internal  visciis  of  a  mad  dog,  and  either  injects  them 
into  the  veins  of  a  healthy  animal,  or  ti'ephines,  and  then  inserts  them  beneath 
tlie  meninges.  The  virulence  of  the  rabic  poison  when  thus  manipulated  undergoes, 
under  special  conditions,  very  peculiar  alterations,  which  will  be  detailed  at  the 
close  of  this  chapter. 
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The  liability  to  rabies  dr»f»s  not  seem  to  he  univei-sal  among  bimian  beinjrs. 
Abcmt  one  biUf  of  those  who  are  bitteu  by  mad  aniiiiais  exhibit  no  subsequent 
syniptoma.  Still  this  can  be  only  in  part  dUie  to  inherent  immunity  from  the  dis- 
ease, and  must  in  part  result  from  ini|x?rfect  mfection.  The  duimtion  of  iucu- 
Iwit-ion  till  rubies  finally  breaks  out  seems  to  Tarj^  greatly.  As  a  rule  it  is  about 
three  to  six  nmutlis,  but  ob^i-vers  have  reported  instances  both  of  shorter  and  of 
much  long^er  duration. 

Clinical  History,— The  disease  begins  with  a  jEreneral  feelinp  of  indisposition^ 
anorexia,  headache,  and  uneasiness.  This  last  is  partially  explained,  to  be  sure^ 
by  a  dread  of  what  is  impending.  If  the  bite  vm&  in  the  face,  frequent  convulsive 
sneezing  may  occur.  Even  now,  in  tliis  prodromal  stage,  a  marked  aversion  to 
liquids  is  a  usual  and  early  symptom.  The  rttempt  to  swallow  excites  slight  con- 
vulsive disturbances.  Painful  sensations  may  arise  once  more  in  the  bitten  place, 
although  this  has  usually  lR*en  cicatrized  long  Ix^fore,  and  the  neighboring  lymph- 
glands  ai*e  often  found  to  t)e  swollen. 

Only  a  day  or  two  later  the  second,  liydrophobic  stage  Iwgins.  The  especial 
characteristic  of  this  consists  in  the  peculiar  attacks  of  tonic  convulsions.  The 
pharynx  suflei-s  most,  but  convulsions  also  seize  the  muscles  of  rcspinition  and  those 
of  the  trunk  ajid  extremities.  A  terrible  feeling  of  ajixiety  and  o]>pression  accom- 
panies Ihese  attacks,  so  that  one  who  has  once  witncssid  the  sight  can  never  forget 
it.  The  convulsions  always  seem  to  be  reflex,  and  are  produced  by  the  slightest 
causes,  particularly  by  any  attempt  to  swallow,  or  sometimes  l)y  the  very  sight  of 
water.  They  recur  at  gradually  diminishing  intervals,  and  last  from  a  few  min- 
utes to  half  an  hour.  The  excitement  of  the  patient  may  reach  the  pitch  of  delir- 
ium or  mania.  The  pulse  is  full  and  rapid.  Tho  temiM^ralure  is  usually  only 
slightly  elevatwl,  but  it  may  be^  high.  Thei*e  is  great  thirst,  accompanietl  by  burn- 
ing pairi  in  the  throat.     Often  thei*e  is  marked  salivation. 

This  condition  hxsts  one  tc»  three  days,  Tlien  death  occurs,  ushered  in  by  vio- 
lent convulsions.  Or  death  may  be  prectMled  by  a  brief  thiixl  stage  of  paralysis, 
during  which  there  ai*e  no  couvub^ive  attacks.  Cases  of  recovery  in  man,  if  they 
ever  happen^  are  extremely  nire. 

The  result  of  the  autopsy  is  practically  negative.  Tlie  disease  is  an  infectious 
one,  and  therefoi-e  we  should  haifUy  tliink  it  a  priori  certain  that  such  object- 
ive cerebral  lesions  v;ould  be  foimd  as  might  of  themselves  account  for  the  grave 
clinical  symptoms.  The  inicroscope  has  rcj>eatedly  detected  very  minute  hn*m- 
orrhages,  cliistei-s  of  lymph-cells  aiTiuud  the  Idood- vessels,  etc.  The  throat  may 
present  the  signs  of  catarrh.  The  lungs  are  congested,  and  often  oMlematous. 
The  blood  is  dark,  with  few  clots.  The  heart,  liver,  and  spleen  are  apparently 
nonnal. 

The  diagBOais  is  usually  ea*y,  particularly  if  we  know  of  the  possibility  f^f 
infection.  We  are  guide<l  by  the  convulsions  following  attempts  to  swallow,  as 
well  as  by  the  whtde  group  of  symptoms.  Hydrophobia  is  distinguished  from 
traumatic  tetanus  by  the  absetice  of  trisnms  and  of  the  characteristic  tension  of 
the  muscles  of  the  back  and  abdomen,  by  the  convulsions  coming  in  separate 
attacks,  and  by  the  usually  greater  length  of  inculmtion.  There  is  only  one 
form  of  tetanus  which  bears  very  great  resemblance  to  rabies,  viz.,  the  so-called 
hydn>phobic  tetanus  (vide  infin).  It  should  Ix?  mentioned  that  the  mere  dread 
of  hydrophobia  may  cause  an  easily  excited  person  to  have  the  nervous  .symp- 
toms of  the  disease,  but  of  coui-sc  without  dististrous  results.  Hysteria,  also, 
njay  give  rise  to  convulsions  on  swallowing  somewhat  resembling  those  of  hydro- 
phobia. 

However  hopeless  treatment  seems,  we  must  at  least  try  to  mitigate  the  pa- 
tient*s  suffering.     Narcotics  accomplish  this  best' — e.  g.,  opium  or  chloral,  or,  most 
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useful  of  all,  the  inhalation  of  chloroform.  Curare  has  been  administered  repeat- 
edly»  and  does  seem  to  lessen  the  violence  of  the  attacks. 

Prophylaxis  is  extremely  important.  We  can  not  consider  in  detail  the  regu- 
lations (muzzling)  which  the  government  should  make  in  order  to  prevent  the 
spread  of  the  disease.  As  to  individual  prophylaxi.^  every  suspicious  bite  should 
be  very  thoroughly  disinfected,  and  then  cauterized  either  with  nitrate  of  silver, 
caustic  potash,  or  the  red-hot  iron.  It  has  also  been  recommended  that  the  entire 
wound  or  scar  should  be  excised,  along  with  any  swollen  lymphatic  glands  w^hich 
may  be  found  in  the  neighborhood.  Internal  remedies  to  prevent  the  outbreak 
of  the  disease  are  probably  quite  useless.  Cantharides,  belladonna,  calomel,  and 
arsenic  have  been  given  for  this  purpose,  but  without  success.  On  the  other  hand, 
Pasteur  has  recently  made  a  series  of  extremely  remarkable  observations  which 
have  led  to  a  special  method  of  prophylactic  inoculation  against  rabies  in  human 
beings.  If  a  bit  of  the  spinal  marrow  taken  from  a  mad  dog  is  introduced  beneath 
-the  dura  mater  of  a  rabbit  by  means  of  trephining,  the  animal  exhibits  the  symp- 
toms of  rabies  after  fourteen  days'  incubation.  If  in  the  same  way  a  second  rab- 
bit is  inoculated  from  the  first,  and  so  on,  the  virulence  of  the  inoculated  material 
increases  gradually  with  every  inoculation,  while  the  period  of  incubation  grown 
shorter  and  shorter,  till  it  la.sts  but  seven  days.  Beyond  this  point  the  period  of 
incubation  does  not  seem  to  diminish.  If,  on  the  other  hand,  the  same  scries  of 
inoculations  are  made  on  apes,  the  virulence  of  the  poisonous  matter  does  not  in- 
crease, but  diminishes.  And  if  dogs  are  inoculated  with  material  artificially 
attenuated  in  this  manner,  the  animals  remain  in  good  health,  and  furthermore 
attain  an  immunity  against  more  virulent  inoculations,  so  that  they  may  be  bitten 
by  mad  dogs  without  becoming  infected. 

Pasteur  has  also  announced  a  still  more  simple  and  valuable  method  of  artifi- 
cial attenuation  of  the  virus.  He  removes  small  portions  of  the  spinal  marrow  of 
rabbits  which  are  suflPering  from  rabies  in  its  most  violent  form  produced  by  the 
above  detailed  method,  and  these  bits  of  marrow  he  exposes  to  air  which  has 
been  wholly  deprivetl  of  moisture.  In  this  way  the  ])oisou  contained  in  the  spinal 
marrow  gradually  and  progres.sively  loses  its  virulence,  until  it  finally  Ixx'omes 
inert.  A  portion  of  spinal  marrow  which  by  long  drying  has  completely  lost 
its  original  virulence  is  then  rubbed  up  in  sterilized  bouillon  and  injected  into 
some  animal — for  instance,  a  dog— and  then  in  regular  succc^ssion  pieces  of 
marrow  which  have  been  dried  for  shorter  and  shorter  periods  and  so  contain 
more  and  more  of  the  poison,  until  finally  the  point  is  reached  when  it  is  pos- 
'sible  to  use  for  the  injection  pieces  which  arc  jwrfectly  fresh  and  extremely  poi- 
sonous, without  affecting  the  animal's  health.  That  is,  the  animal  has  attained 
immunity  from  the  disease.  This  second  method  has  now  been  employed  by 
Pasteur  on  several  thousands  of  human  beings  who  were  said  to  have  been  bitten 
by  mad  dogs;  and  he  claims  that  only  a  comparatively  small  number  of  the  indi- 
viduals inoculated  by  him  have  eventually  sufferetl  from  rabies. 

It  is  true  that  many  doubts  are  still  expressed  with  regard  to  the  practical  value 
of  Pasteur's  investigations.  The  above  detailed  experimental  observations  must, 
however,  have  some  foundation  in  fact,  although  they  should  be  tested  carefully 
and  repeatedly.  If  we  compare  Pasteur's  statements  with  the  facts  known  about 
prophylactic  inoculation  with  anthrax  (see  the  appropriate  chapter)  and  about 
vaccination,  we  certainly  can  not  restrain  the  thought  that  we  are  here  upon  the 
threshold  of  discoveries  the  future  significance  of  which  is  immeasurable. 
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CHAPTER  XXI. 
GUkNDSRa 

biology. — Glanders  is  a  disease  of  the  horse  and  some  animals  allied  to  it^ 
viz.,  the  ass  and  mule.  It  can,  however,  be  transferred  to  man.  It  is  chunicterized 
by  peculiar  new  growths,  eitlier  like  nmles  f "  farcy-budK  *'),  or  more  rarely  diffus^e- 
These  arc  very  prone  to  snppurate  and  break  down.  Such  node*;,  and  the  ulcers 
which  they  leave  behind  them,  CR^cur  miist  frequently  in  the  nuicons  membrane 
of  the  nose.  In  horses  the  purulent  nasal  discharge  is  one  of  the  earliest  and  most 
ini|K)rtant  symptoms  of  the  disease.  Similar  nodes  are  found  in  the  larynx, 
lungs,  liver,  spleen,  and  kidneys,  and  often  als<>  in  tlic  skin.  The  cutauet>us  swell- 
ings and  deep,  crater-like  ulcers  belong  to  that  form  of  the  disease  wbich  is  called 
"farcy."  The  corresponding  lymphatic  vessels  and  glands  are  usually  much 
swollen.  The  animal  has  fever,  grows  weaker  and  weaker,  and  almost  invariably 
dies  at  the  end  of  one  to  three  weeks. 

Glanders  in  man  is  always  referable  to  infection  from  a  diswised  animal, 
although  in  certain  instances  it  Is  impossible  to  demonstrate  the  source.  The 
disease  is  therefore  commonest  among  persons  who  have  much  to  do  with  horsee  j 
— e.  g.^  hostlers,  coachmen,  farmers,  and  cavalrymen.  The  virus  is  usually  con- 
veyed by  the  pus  and  nasal  secretions  of  the  diseased  animals.  A  little  of  this 
falls  upon  some  excoriation  on  the  hand  or  some  crack  in  the  skin,  and  is  absorbed. 
Man  does  not  seem  verj'  liable  to  the  disease;  it  is  of  rare  occurrence. 

Loffler  and  Schutz  have  discovered  the  specific  disease-producing  agent.  Tliese 
investigators  were  able  to  demonstrate  in  all  the  products  of  glanders  delicate 
bacilli  about  the  size  of  the  bacilli  of  tubercu!o.sis.  These  bacilli  could  Ix^  reared 
artificially,  and,  if  inoculated  upon  horses  and  other  animals,  gave  rise  to  a  typical 
attack  of  glanders  in  every  instance.  The  bacilli  of  glanders  can  scarcely  ever  be- 
detected  in  the  blood.  It  is  also  very  interesting  that  they  rapidly  lose  their  viru- 
lence in  purified  cultures  outside  of  the  living  body.  This  is  one  rooito  proof  of 
the  fact,  which  is  lately  coming  more  and  more  into  prominence,  that  the  external 
influences  surrounding  the  life  of  bacteria  modify  greatly  their  biologJcal  pecul- 
iarities. 

Clinical  History. — The  period  of  incubation  lasts  about  three  to  five  days,  and 
sometimes  longer.  The  first  symptoms  are  local,  if  the  infection  has  resulted  from 
a  visible  injury.  There  is  considerable  swelling  and  pain  in  this  spot,  and  usually 
ct>nsidei'able  lymphangitis  in  its  neighborhood.  In  other  cases,  however,  the  dis- 
ease begins  with  indefinite  constitutional  symptoms,  such  as  fever,  headache,  and 
pain  in  the  limbs,  so  that  thei-e  may  be  some  resemblance  to  a  beginning  typhoid 
fever.  Tlie  local  and  general  disturbances  increase,  and  the  disease  soon  attacks 
other  parts  of  the  body.  There  are  usually  pustules,  or  larprer  absces-ses  in  the 
skin.  These  hurst  and  discharge  offensive  pus,  leaving  behind  them  irregular, 
deep  ulcers.  Not  infrequently  the  joints  are  swollen.  The  mucous  membranes 
are  also  attacked ;  chief  among  these  tpoubles  are  ulcers  in  the  nose.  The  noset 
swells  as  if  ivith  erysipelas,  and  there  is  a  purulent,  foul-smelling  discharge.  The 
nose  rarely  escapes.  The  conjunctivie,  thi'oat,  mucous  membi-ano  of  the  mouth, 
and  tlic  larynx  also  undergo  inflammation  and  ulceration.  A  violent,  diffuse 
br^mchitis  develops.  Sometimes  there  is  considerable  disturbance  of  the  stomach 
and  intestine,  giving  rise  to  vomiting  and  diarrhoea.  At  the  same  time  the  con- 
stitutional symptoms  liecorae  niore  and  more  severe.  The  patient  grows  stupid  or 
delirious.  In  some  few  cases  the  severe  cerebral  symptoms  are  due  to  a  purulent 
meniugitiB,  perhaps  through  extension  of  the  inflammation  by  contiguity  from 
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the  nose.  The  fever  is  high.  Sometimes  it  is  quite  continuous.  More  i^arely 
there  are  chills  and  ^eat  elevations,  as  in  the  fever  of  pyaemia.  The  pulse  is  rapid 
and  small.  The  spleen  is  seldom  much  enlai*ged.  The  urine  may  contain  a  trace 
of  albumen. 

In  these  severe  acute  cases  the  termination  is  almost  always  fatal.    I>eath 

!ur8  at  the  end  of  about  two  to  four  weeks.  There  are  cases  with  a  niore  chronic 
»urse,  with  tedious  persistence  of  the  troubles  in  the  skin  and  mucous  membranes, 
and  milder  febrile  and  constitutional  symptoms.  Such  attacks  appear  at  first  tol- 
erably favorable,  but  may  later  assume  the  acute  form,  or  they  may  run  on  for 
months,  and  at  last  end  in  complete  recovery. 

The  autopiy  reveals  a  condition  greatly  resembling  that  in  pyipinia.  We  find 
aboceBseB  in  many  parts,  particularly  the  muscles  and  the  lungs,  and,  next  in  fre- 
quency to  them,  the  spleen,  brain,  and  other  viscera.  In  the  mucous  membrane  of 
the  nasal  cavities,  the  pharynx,  and  the  larynx,  are  found  nodes  and  ulcers,  such 
as  occur  in  the  horse.  As  in  septicaemia,  there  are  often  numerous  haemorrhages 
into  the  serous  and  mucous  membranes.  It  has  already  been  mentioned  that  the 
specific  bacilli  of  glanders  are  present  in  the  abnormal  secretions. 

©iagnoBis.— Without  the  aid  of  a?tiological  factors  the  diagiaosis  of  glanders 
is  often  very  difficult.  Indeed,  until  recently  there  have  been  instiinces  where 
even  the  autopsy  did  not  sutBce  to  exclude  pynemia.  But  now  that  the  specific 
bacilli  have  been  discovered  we  can  clear  up  all  doubts.  We  can  not,  however, 
enter  into  a  particular  description  of  the  distinguishing  characteristics  of  these 
bacilli.  Their  demonstration  requires  pure  cultures.  At  the  bedside  also  Aeti- 
ology is  all-important  in  diagnosis — e.  g.,  exposure  to  infection,  or  occupation^ 
Experience  with  a  limited  number  of  cases  renders  it  probable  that  in  the  future 
we  shall  be  able  to  donionstrate  the  bacilli,  during^  the  life  of  the  patient,  in  the 
nasal  secretions  or  the  contents  of  the  abscesses.  The  most  characteristic  symp- 
toms are  the  nasal  and  cutaneous.  In  a  ease  that  takes  a  chnmic  course  there  is  a 
possihility  of  mistaking  the  cutaneous  ulcers  for  syphilitic  sores. 

We  have  already  implied  that  the  treatment  of  acute  cases  is  almost  hopeless. 
We  must  do  all  we  can  in  the  way  of  cleanliness  and  disinfection  to  improve  the 
local  condition  of  the  skin,  the  nose,  and  the  throat.  Appropriate  agents  arc  car- 
bolic and  salicylic  acids  and  chlorine- water.  Further  treatment,  by  means  of 
baths,  quinine,  and  stimulants,  should  l)e  in  ac'cordauce  with  the  general  rules  for 
the  care  of  severe  acute  infectious  tiiseases,  Potassic  iodide  has  been  i-ecom- 
mended  as  an  internal  remedy. 


CHAPTER   XXn. 


BfAUGNANT  PU8TULB. 
{Anthrax.     CSiorAtftu    8pUni<f  F^ver,    Myty/jrut  inUainali*.     CarbitnculuM  eonta/firnntn,) 

Etiology.— The  cause  of  mnlignant  pustule  is  the  infection  of  the  body  with  a 
specific  kind  of  Imcilli,  the6aci7/«»  anfhraciH.  This  organism  was  discovei-ed  by 
Pollender  in  1849,  and  a  few  years  later,  independently,  by  Brauell. 

These  bacilli  are  very  minute  cylinders,  about  seven  to  twelve  micromilli- 
metres  in  dinmeter.     They  are  found  in  enormous  numi^ei's   in  the  blootl  and 

pans  of  animals  which  die  of  anthrax.  Aniline-staining  makes  tliem  mow 
lOBsily  visible.  By  means  of  l»ltM-Ml  eontaining  the  bacilli,  Davaine  (18G3)  and 
others  have  inoculated  many  animals  with  the  disease,  including  mice,  rats, 
guinea-pigs,  cows,  sheep,  goats  a»d  birds.     The  bacilli  can  also  be  isi>lated  and 
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cultivated,  and  then  produce  infection.  This  is  proof  positive  that  they  are  the 
actual  carriers  of  contagion.  The  rapid  increase  of  the  anthrax  bacilli  in  the 
blood  goes  on  by  subdivision.  In  the  artificial  cultivations,  however,  the  baciUi 
grow,  as  Koch  has  shown,  into  quite  long  threads,  in  which  shortly  appear  minute, 
brilliant  egg-shaped  bodies  (cf.  Figs.  12  A  and  12  B).  The  threads  become  disinte- 
grated, setting  free  the  little  shining  ovoids,  the  spores  of  anthrax,  to  grow  into 

bacilli.  The  bacilli  can  live 
only  a  relatively  brief  time ; 
but  the  spores  have  un- 
usual tenacity  of  existence. 
They  may  remain  dried  up 
for  years,  and  then  be 
brought  to  further  develop- 
ment if  placed  in  favorable 
conditions  of  heat  and 
moisture.  If  the  spores  are 
transferred  to  animals,  they 
develop  into  bacilli,  and 
there  is  scarcely  room  to 
doubt  that  men  and  animals 
are  quite  as  often  infected 
by  spores  as  by  fuU-groAvn  bacilli.  There  are  facts  which  render  it  not  improb- 
able that  the  anthrax  bacilli  exist  in  other  places  than  the  1i)odies  of  men  or  ani- 
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Fio.  12a.— Anthrax  bacilli.  (From  Koch.)  650  diameters.  Ay  from 
the  blood  of  a  f^ruinea-pig.  B,  from  the  spleen  of  a  mouse  after 
three  hours'  culture  in  the  aqueous  humor. 


Fig.  12b.— Anthrax  bacilli ;  spore  formation  and  spore  germination.  (From  Kocn.)  A,  from  the  spleen 
of  a  mouse  after  twenty-four  hours'  culture  in  the  aqueous  humor,  spores  arranged  like  strings  of 
beads  in  the  filanients.  6r)(»  diameters.  B,  germination  of  the  spores.  CiO  diameters.  C,  the  same, 
with  a  higher  jwwer.    1650  diameters. 

mals,  and  may  there  complete  their  circle  of  development.  Such  places  are 
marshes,  the  banks  of  streams,  and  the  like.  If  it  is  possible  for  them  to  be 
carried  by  high  water  to  the  pasture  lands,  we  have  an  explanation  of  those 
sudden  endemic  appearances  of  anthrax  which  sometimes  occur  in  places  pre- 
viously free  from  the  disease. 

Anthrax  in  animals  is  of  great  practical  importance,  because  its  favorite 
victims  are  the  herbivorous  domestic  animals — viz.,  the  cow,  sheep,  and  horse. 
Among  these  it  is  terribly  destructive.  It  is  remarkable  that  the  camivora  enjoy 
almost  complete  imniunity.  The  disea.se  usually  runs  a  very  acute  course  in  ani- 
mals. Indeed,  it  often  seems  like  ai)oplexy ;  tlie  apparently  healthy  animal  sud- 
denly falls,  suflPers  for  a  few  mumtes  from  convulsions  and  dyspnoea,  and  dies. 
Other  cases  have  a  somewhat  longer  and  more  intermittent  course,  but  in  these 
also  recovery  is  very  rare. 
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Probably  human  beings  are  infected  in  most  cajies  by  direct  inoenlatioo,  Sbep- 
lierds,  farmers,  butchers,  and  others  vrho  come  in  ctmtact  with  animaJs  suiferinjif 
Ifrom  anthrax,  are  liable  to  iufection  throug^li  any  little  wouud  or  scratch  uix>u  the 
liands.  Very  often  the  disease  in  cauia:ht  from  hides,  hair,  or  other  part-s  of  dead 
aninuiLs.  In  workshops  atjd  factories  where  wmd  and  hides  liave  been  used  which 
came  from  diseased  animals,  anthrax  has  rei>*^at.edly  occurrwL  Curriere,  ixipe- 
makers,  j»apcr-ma Iters,  and  those  who  handle  horse-hair  and  wool,  are  all  exfxwcd. 
Anthrax  has  a!s<i  earned  the  name  of  "  mg^-pickers'  disease. "  Another  way  of  infec- 
tion, snppo8*.d  to  happen  among-  animals  as  well  as  men,  in  through  the  stiug  i>f 
insects — e,  ja:.,  Hies— bringring  the  p<iison  from  diseased  animals.     It  is  not  likely 

it  the  viruii  can  be  absorbed  through  the*  unbi'j>ken  skin,  or  by  the  lungs.  It  isi 
certain,  however,  thai  the  intestine  n)fty  atford  ingress  to  the  infectious  matter. 
Koch  lias  prove<l  this  by  putting  spores  in  the  food  of  sheep.  Intestinal  myco^^JN 
in  man  nude  tnfi*a)  may  very  jxjssibly  be  due  to  a  similar  mode  of  infection. 
Many  cases  of  [loi.soning  from  eating  meat  have  l)een  referred  to  tlie  ingestion  of 
the  liesh  of  animals  who  dietl  from  anthrax. 

Clinic^  History.— Anthrax  in  man  ha»  two  dii^tinct  forms.  These  may  apj>i>ar 
in  combination.  The  first  begins  with  a  loc^il  disorder  of  the  skin  at  the  point  of 
infection — viz.,  the  malignant  pustide,  or  anthrax  carbuncle.  The  second  ami 
rarer  form  present*  tlie  symptoms  of  a  severe  acute  conHlitutional  infection.  An 
accompanying  cutaneous  disortler  is  sometimes  olxservtHi. 

1,  The  malignant  ptuttile  usually  comes  on  the  hand,  the  ai'm,  or  the  throat, 
and  appears  fn!tm  three  to  seven  days  after  infection.  A  vehicle  forms  at  the 
infected  spot,  grows  rajjidly.  lh?comes  exeoriate<l,  and  usually  takes  on  a  chamc- 

|leristic  apii»*arance,  being  of  a  dark-bluish  or  black  color.  The  surrounding 
irts  become  dilTusely  swollen  a?id  red.  lr>econdai*y  vesicles  may  surround  the 
original  one.  The  swelling  becomes  nvoiv  and  more  extensive.  Inflamed  lymph- 
veiiscls  or  veins  radiate  in  re<l  liuca  from  the  pustule,  and  the  neighboring  glands 
are  also  affected.  These  apjiearances  are  accompanied  by  fever,  and  more  or  less 
prostration.  In  a  favoriible  ca^e  the  swelling  subsides,  the  scab  falls  otf,  and 
there  is  at  last  complete  recovery.  But  in  other  cases  the  constitutional  infection 
becomes  more  and  more  prominent,  and  eclipses  the  hucal  disorder.  The  fever  and 
pnist ration  inci-ease.  Severe  intestinal  symptoms  appear,  or  else  stniJ<jr.  delirium, 
and  other  nervous  disturbances^  and  death  may  ensue  after  a  few  days'  illness. 

2.  Intestinal  Mycosis. — A  better  name  would  be  intestinal  anthrax.  A  quite 
different  picture  is  presented  by  this  second  form,  which  gets  its  name  from  the* 
marked  intestinal  lesions.     In  this  the  cutanetius  dis<jrder,  if  it  exists  at  all,  is 

linsignifirant,  cttmpai'cd    with  the  severe  constitutional  disturbance.     It  is  tmly 

►within  a  few  years  that  the  laljors  of  Buhl,  Waldeyer,  E.  Wagner.  Leu  be.  and 

Ihers  have  shown  that  attiicks  of  this  kind  have  any  connectiou  with  anthrax. 

few  case^^  have  thus  far  been  observed  that  it  is  tm^iossible  at  present  to  give  u 

'definite  and  eoniplcte  description  of  the  disease. 

In  cases  of  this  sort  the  attack  is  nsually  rather  sudden ,  beginning  with  chilli- 
ness, vtjmiting,  headache,  and  languor,  Tlie  diagnosis  i.s  usually  very  obscure  at 
first,  utdess  the  calling  of  the  patient  suggests  the  possihiUly  of  anthrax.  On 
careful  exandnation,  we  may  find  some  places  where  the  skin  is  broken,  or  ptjs- 

"sibly  a  small  characteristic  pustule.  In  a  case  which  came  under  our  own  obser- 
vation a  piLstule  had  exi^twl  <jn  the  back  t>f  tlie  right  hand  for  stmie  we<*ks  l>efoi"e 
Hcvere  symptoms  ajipeartnl,  but  had  not  attracted  the  attention  of  the  patient  ai  nil 
In  this  case,  therefore,  the  constitutional  infection  seems  to  have  t»ome  from  the 
local  dij»ea*e.  But  in  other  cases  cutaneous  troubles,  in  the  form  of  small  car- 
buncles may  occur  secondarily  in  the  course  of  the  disease.  Haemorrhages  into 
the  skin  and  mucous  membranes  also  occur. 
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Of  other  symptoms,  tlie  gustro-intcstinal  deserve  to  be  mentioned  first.  Vomit- 
ing occurs  frequently,  jiud  also  a  moderate,  painless,  tind  somelimes  bloody  diar- 
rhoea. There  is  usually  severe  dyspncpa,  and  a  marked  sense  of  oppi*essioD  in  the 
thoinix,  but  without  objective  puhnonary  signs.  Very  soon  thei-c  is  collapse;  the 
nose  and  exti'cmities  grow  cool;  the  pulse  is  rapid,  but  small;  and  there  is  livid- 
i(y.  In  a  few  instances  tetanic  or  epileptiform  convulsions  have  been  observed. 
The  temperature  is  seldom  much  clevat^itL  It  may  Ix:  subnormal.  In  a  few  days 
the  piHDstx'ation  becomes  complete,  and  death  ensues. 

Milder  forms  apijorently  occur,  but  here  the  diagnosis  may  not  be  absolutely 
certain.  We  have  Been  a  few  such  cases  originating"  in  a  rope- walk  where  Russian 
hair  was  used.  The  constitutioual  symptoms  were  only  moderately  se%"ere,  the 
fever  was  mild,  and  I'ccovery  occurred  after  about  two  or  three  weeks. 

Pathology.— In  the  fatal  cases  of  anthrax  the  intestinal  lesions  are  the  most 
characteristic.  Besides  the  signs  of  catarrhal  iiiHammation,  we  tind  peculiar 
lesions  in  the  mucous  membrane  of  the  small  intestine,  and  sometimes  in  the  upper 
ixirlion  of  (he  colon.  These  consist  of  dark,  infiltrated  spots,  with  ha?morrhage8, 
the  spots  beings  somewhat  larger  than  a  silver  dime.  The  microscope  i-eveala 
numei*oiLs  collections  of  anthrax  bacilli,  situated  chiefly  in  the  lumen  of  the 
blood-vessels.  The  spleen  is  usiiuJly  only  moderately  enlarged,  but  dark  and  cou- 
f^ested.  There  may  he  ecchymoses  in  llie  kidneys,  the  brain,  and  the  sei'ous  mem- 
branes. Often  there  is  swelling  of  the  lymph-ghmds.  In  one  case  which  we 
saw,  with  slight  intestinal  lesions,  the  mesenteric  glands  were  considerably  en- 
larged, and  the  bronchial  lymph-glands  were  peirfeetly  enormous.  The  bacilli 
arc  found  in  all  the  organs  mentioned. 

The  diagBOSia  of  a  malignant  pustule  js  seldom  difficult,  particularly  if  atten- 
tion be  directed  to  the  jetiology.  AH  doubt  is  over  if  we  iind  the  bacilli.  The 
cases  of  intestinal  mycosis  may  bo  more  obscure.  Here,  too,  the  demonstration  of 
bacilli  in  the  blood  is,  of  course,  of  the  grejitest  importance,  but  i*eporls  have  thus 
fai*  been  sciinty  of  endeavors  to  liud  them  during  life  in  man. 

Treatment* —  L  Prophylactic  inoculation.  Toussaint  and  Pasteur  were  the  first 
to  show  that  the  viiulence  of  anthrax  bacteria  can  be  artificially  dinnuished  by 
certiiin  external  influences.  If  the  baeilli  are  kept  under  cultivation  for  several 
weeks  at  an  unchanging  temijerature  of  100°  to  lOTS**  <A2^-4:\°  C),  they  pre- 
serve their  external  apiieai'ance  comY>Ictely,  as  well  as  their  ability  to  grow,  but 
gradually  lose  their  power  of  infection.  Inoculations  made  with  tliis  "vaccine 
virus"  produce  at  mo.st  an  insignificuint  disturbance.  But  what  is  especially  re- 
markable is  that  the  animals  thus  vaccinated  are  said  to  enjoy  imnninity  thereafter 
from  infection  with  actual  anthnix,  Pasteur  was  the  first  to  make  this  assertion; 
and  he  pn)posed  that  the  prophylaetic  inoculation  of  sheep  and  other  animals 
hahle  to  anthrax  should  he  undertaken  on  a  large  scale,  promising  the  farmers 
that  very  great  benefit  would  result.  This  pix>mise  has  not  yet  been  completely 
fulfilled,  although  thcr«?  van  be  no  doubt  that  in  general  Pasteur  was  correct.  Ex- 
periments instituted  by  Koch  and  others  have  shown  thai,  although  Pasteur's  vac- 
cination piHDtecls  against  the  artificial  inoculation  of  anthrax,  it  does  not,  at  least 
as  now  performed,  afford  immunity  from  the  natural  anthrax,  which  usually 
results  fr<3m  infection  within  the  intestine.  French  investigators  have  lately 
made  known  new  methods  of  producing  an  aiiificial  diminution  of  the  gi-owth 
and  virulence  of  anthrax  bacilli,  and  in  part  also  of  other  varieties  of  bacteria, 
Chauveau  has  found  that  cultures  of  anthrax  bacilli  ex|)os6d  for  several  days  to 
an  atmospheric  pressmv  of  tbi-ec  to  twelve  atmospheres,  or  t«  compressed  oxygen, 
lose  a  portion  of  their  virulence;  and  that  animals  inoculated  with  bacilli  thus  at- 
tenuated gain  an  immmiity  to  inoculations  with  the  original  anthrax  poison.  The 
statements  of  Arloing  are  very  remarkable.     He  says  that  the  dii'ect  play  of  sun- 
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it,  or  even  of  a  concentrated  artiflcial  lights  upon  the  cultures  exercises  a  r©- 
Btr&ining'  influence  upon  the  growth  and  poisonous  properties  of  the  bacilli,  and 
that  inoc'ulation  material  weakened  in  this  way  uiay  Ijc  employed  for  the  protec- 
tion of  animals.  / 

2,  The  treatment  of  malignant  pustule  is  surgical.  Cauterization  i»  often  tried 
with  such  materials  as  caustic  pota.sh,  nitric  acid,  or  carlK>lic  acid;  but  it  should 
always  be  liome  in  mind  that  such  manipulations  may  eti&ily  contribute  to  a  local 
extension  of  the  anthrax  poison.  For  the  same  reason  one  should  hesitate  to 
incise  or  to  excibc  the  pustules.  We  are  therefore  usually  obliged  to  confine  our- 
selves to  the  prescription  of  a  suitable  iw.s1tion  for  the  affected  member,  and  the 
application  of  an  ice-bag  over  the  diseased  spot.  The  treatment  of  intestinal  my- 
elosis must  be  purely  symptomatic.  We  may  try  the  effect  of  calomel,  salicylic 
acid,  stimulantB,  and  baths. 


CHAPTER  XXIIL 
TRICHINOSIS. 

(  Tt'khiuatofit  iii»f<iK.) 

The  Natural  History  of  TricMit©,— The  trichina  spiralis,  one  of  the  class  of 

round  worms  or  nemal(HJa,  has  long  been  known  to  occur  occasionally  in  the  mus 
clcs  of  men  and  certain  animals;  but  it  was  not  until  1860  that  Zenker  showctl 
that  trichinae  are  capable  of  exciting  in  num  a  dangerous  and  sometirae^s  fatal  dLs* 
ease.  Since  then  numenxis  individual  cujies  and  quite  extensive  e|jidemics  have 
been  reported;  and  the  lalwrs  of  Virchow,  Leuckait,  and  others  have  taught  us  the 
anatomy  and  mode  of  deveiopraent  of  this  peculiar  parLisite. 

The  tricliina  Bpi>ears  in  twci  shapes — as  intestinal  trichina  and  as  muscula]'  tri- 
china. The  intestinal  form  is  a  small  white  worm,  visible  to  the  naked  eye.  The 
female  is  3-4  mm.  long,  the  male  only  1-1*5  mm.  They  have  well-developed 
digestive  and  sexual  organs.  The  male  is  distinguished  by  two  little  processea  at 
the  tail-  The  muscular  trichina  (vide  Fig.  13)  is  a  small  worm  07-1  mm.  long. 
It  is  found  coiled  up  among  the  muscular  fibers,  inside  a  connective- tissue  capsule, 
which  is  often  calcified. 

The  events  in  the  life  of  the  trichina  are  I'emarkable.  If  living  muscular  tri- 
chinse  reach  the  human  stimiach,  \iz.,  l!irt>ugh  the  eating  of  ti-ichinutous  pork,  the 
capsules  are  dissolved,  and  the  trichina*,  thus  set  free,  grow  in  two  or  three  days 
into  sexually  perfect  intestinal  lrichiiia\  In  the  uterus  of  the  impregnated  female 
the  eggs  develop  into  embryos^  which  are  born  already  hatched.  The  birth  of  em- 
bryos l>egins  seven  (Liys  after  the  ingestion  of  the  nmscular  tridiiucT',  and  seems  to 
continue  for  some  time,  A  single  female  is  said  to  ])rcxluce  more  than  one  thou- 
sand embryos.  These  latter  begni  their  travels  soon  after  birth,  and  i*each  the  vol 
untory  muscles.  As  to  the  routes  they  cluTose  we  are  still  somewhat  in  doubt. 
Some  authorities  state  that  tlie  trichina?  penetrate  through  the  walls  of  the  intes- 
tine and  the  abdominal  cavity  into  the  connective  tissue.  Others  atlirm  tliat  they 
enter  the  lymphatic  vessels,  or  exceptionally  the  bhwd-vessels.  They  penetrate 
into  the  primitive  fibers  ot  (he  muscles,  and  t-ause  them  to  disintegrate.  Finally, 
they  ooil  themselves  up,  attain  the  size  of  muscular  Irichina?  in  about  fourteen 
days,  and  become  encxii>su]ated.  Each  eai>sule  usually  contains  but  one,  although 
it  may  inclose  as  many  as  four.  The  capsule  is  formed  partly  by  an  excretion 
from  the  trichina,  and  partly  from  the  i-eflex  hyperplasia  of  the  surrounding  con- 
nective tissue.  The  pi'ocess  of  development  is  now  complete.  The  muscular  tri- 
chinae seem,  unlike  the  intestinal  form,  to  have  a  very  long  lease  of  life,  and  usually 
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endure  till  the  death  of  their  host.  They  are  often  found  accidentiiUy  at  autopsies. 
Tliey  aiMJ  most  abundant  in  the  diaphragm,  the  intercostal  niust^les,  the  muscles 
of  the  larynx  and  thrt>at,  and  in  the  biceps. 

JStiolagy  of  Trichinosis  —The  only  cause  yet  known  for  Iricliinatous  disease  in 
man  is  the  ingestion  of  trithinatous  i*aw  or  undertlone  pork — e.  g.,  sTuoked  bam. 
Swine  are  pre-eminently  subject  to  trichina*.  They 
probably  become  infectetl  in  various  waj's,  e.  g.,  fn>ni 
the  fa3ces  of  human  beings  and  swine  suffering  from 
tricliinosis,  ov  tlnxTUgh  the  ingestion  of  the  trichinatous 
flesh  t>f  other  swioe.  The  waste  of  slau*rhter-bouses  is 
often  fed  out  to  swine,  and  the  disease  thus  disseminated. 
Many  afflrai  tliut  swine  are  also  infected  by  eating  rats 
infested  with  trichina?. 

Clinical  History.— The  symptoms  in  man  correspond 
in  genei'al  to  the  developincntaJ  and  vital  processes  of 
the  tTichina%  as  above  depicted.  In  individual  cases, 
however,  the  sepai-ate  stages  ai'e  quite  often  obscured^ 
pi'obably  because  all  the  panisites  do  not  develop  simul- 
taneously, or  because  there  are  ix^lapses.  The  first 
symptrmis  ai^  ^jj'usti'o-iutestinal.  At  the  commencement 
thei-e  Is  a  feeling:  of  pressure  in  the  epigastrium,  with 
nausea  and  vouiiliag.  Later,  diarrhcea  is  prominent, 
becoming  in  some  ca.ses  so  violent  as  to  i-emind  one  of 
cholera.  It  is  not  impossible,  although  rare,  to  find  in- 
testinal trichina?  in  the  stools.  Somt4imes  there  is  con- 
stipation instead  of  diarrhoea.  In  sonie  Ciises  the  initial 
gastro-inlestinal  symptoms  are  but  slight.  Frequently, 
even  in  the  be;jrinnin;>  of  the  disease,  there  is  complaint 
of  pain  and  stiffness  in  the  muscles,  too  early  for  it  to 
be  due  to  the  migrations  of  the  tricliinse. 

The  genuine  severe  muscular  symptoms,  due  to  the 
myositis  pi^oduced  by  the  trichina)  in  the  muscles,  do 
not  begin  till  the  s^'cond  week,  or  even  later.  In  many 
ca.ses,  where  tlie  invading  pai*asites  seem  to  be  relatively 
few  in  number,  J  he  muscular  symptoms  are  slight,  or 
wholly  ubseiU.  In  the  more  severe  cas^,  however,  they 
may  be  extremely  violent  and  disti*essing.  The  muscles 
become  swollen,  firm  and  liard,  ^-ery  tender  on  pressure, 
and  very  painful.  Tlie  patient  avoids  all  movements 
and  cou traction  of  the  muscles  as  much  as  possible,  lying, 
with  floxc*d  arms  and  with  legs  either  extended  or  like- 
wise  flexed,  motionless  in  bed.  The  patclhir  reflex  aliiif»st  always  disajtpears,  and 
on  testing  the  eloctrical  reactions  ther'o  is  found  a  considerable  diuiinutiou  of  nuis- 
cular  excitability  to  both  the  golvanic  and  faradic  currents,  sometimes  associated 
with  delayed  contractions,  and  abnormally  long  duration  of  the  same  after  the 
stimulus  ceases  (Eisenlohr).  The  masseters  and  the  i>harv"ugeal  and  laryngeal 
muscles  are  attacked,  so  that  there  is  difficulty  in  miLsticatiou  and  deglutition,  and 
hoarseness.  The  participation  of  the  motores  cKjuli  causes  pain  in  the  eyes.  The 
condition  of  the  diaphragm,  ioten^ostals.  and  abdominal  niuscle.s  causers  serious 
difficult}'  in  respiration.  There  is  distressing  dyspnoea,  and  expectoration  is  so 
hampered  that  seci'ctions  accumulate  in  the  air-passages.  Some  of  tlio  fatal  cases 
of  tnchinosis  are  principally  due  to  this  impairment  of  resyiiration.  The  condi- 
tion may  be  aggravated  by  diffuse  bronchitis  or  lobular  pneumonia. 
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Third  in  tbe  list  of  important  symptoms  comes  oedema.  It  ai)i)ears,  toward  the 
end  of  the  first  week,  in  the  eyelids.  Bomewhat  later  it  involves  the  upper  and 
lower  extremities.  What  produces  it  is  not  quite  clear.  It  has  been  regarded  as 
in  part  inflammatory  and  in  part  the  result  of  occlusion  and  thrombosis  of  the 
smaller  lymphatics.  Cutaneous  eruptions  also  develop — e,  g.,  vesicles,  wlieals, 
petechiae,  and  pustules.  Frequently  tlierti  is  profuse  perspiration,  conse<iuent 
upon  which  abundant  crops  of  miliaria  or  sudaniinamay  appear. 

In  well-marked  cases  there  may  be  quite  high  fever  and  other  severe  constitu- 
tional symptoms  in  addition  to  the  local  disturbances  already  discussed.  The 
temperature  may  for  a  time  reach  104°  to  106°  (40Mr  C);  but  the  fever  is 
seldom  continuous  for  any  len^h  of  time,  being  usually  interrupted  by  fre- 
quent and  considerable  intermissions.  Tliere  are  also  a  i>apid  pulse,  headache, 
stupor,  and  other  symptoms  suggesting  typhus  or  typhoid  fever.  In  fact,  the  first 
case  in  which  trichinosis  was  recognized  at  the  autopsy  (by  Zenker  of  Dresden) 
had  been  regarded  before  death  as  typhoid.  The  urine  may  be  albuminous;  and, 
in  rare  instances,  nephritis  is  seen. 

The  duration  of  the  disease  varies  widely.  There  are  mild  cases  often  unrec- 
ognized, which  get  well  after  slight  symptoms  have  lasted  two  or  tluve  weeks. 
More  pronounced  cases  occupy  six  to  eight  weeks,  or  even  a  much  lf)nger  time.  Of 
the  more  severe  cases  about  one  thii-d  prove  fatal,  usually  from  the  fourth  to  the 
sixth  week.  Sometimes  death  is  caused  by  tbe  severity  of  the  constitutional  dis- 
turbance, but  usually  from  disabled  respiration.  Even  if  the  ca.se  ends  favorably, 
recovery  is  often  very  tedious, 

Pftthology. — The  autojjsy  reveals  little  that  is  characteristic  excepting  the 
changes  in  the  mu.scles.  There  are  sometimes  the  signs  of  hsemorrhagic  catarrhal 
infiammation  of  the  small  intestine.  Tlie  spleen  is  not  enlarged.  Verj'  often 
the  liver  is  decidedly  fatty.  What  should  cau.se  this  in  trichinosis  has  not  yet 
been  determined.  The  lungs  often  present  islets  of  lobular  jHieumonia,  or  even 
sometimes  of  gangrene.  The  trichinie  are  foimd  in  the  nuiscles,  beginning  Avith 
the  fifth  week.  Tliey  can  be  recognizwl  by  the  naked  eye  as  little  whiti.sh  lines. 
We  liave  already  named  the  nnisoles  chiefly  infested.  Under  the  microscope 
we  see  the  fibers  in  which  the  trichiniu  lie  transformed  into  a  fine  granular 
mass.  The  nuclei  of  the  muscular  fibrillar  are  greatly  increased  in  num1)er  in  the 
neighborhood  of  the  coiled-up  parasite.  Finally,  the  sarcolenmia  collai)ses,  and 
becomes  greatly  thickened  upon  it*«  external  surface  by  a  hyi)eri)lasia  of  connect- 
ive tissue.  The  muscles  al.so  present  many  other  degenerative  changes,  such  as  a 
flaky  disintegration,  waxy  degeneration,  and  the  formation  of  vacuoles.  There 
is  furthermore  a  marked  increa.se  of  nuclei  in  the  interstitial  tissue  of  the  muscles. 
Within  the  intestines  are  sometimes  to  Ijc  found,  even  after  several  weeks'  illness, 
numerous  living  intestinal  trichina? — a  fact  of  inijiortaiice  fi-om  a  therapeutic 
point  of  view. 

Treatment — ^The  trichina^  may  still  be  alive  in  jxirk  that  has  been  smoked 
or  salted  or  half-cooked — e.  g..  many  sausages  are  unsafe.  The  only  i)ossiblc 
prophylaxis,  as  far  as  the  individual  is  concerned,  is  therefore  to  avoid  all 
such  food.  A  real  protection  for  the  piiblic  against  the  disease  is  also  afl'owh^d 
by  governmental  microscopic  insi)oction  of  meat,  as  already  established  in  many 
places. 

When  an  individual  has  l)ecome  infected  with  tnchin.T,  if  it  is  possible 
that  intestinal  trichinae  still  are  i)resent,  the  treatment  nnist  always  Ix^gin  with 
the  exhibition  of  purgatives,  .such  as  comiKumd  infusion  of  senna,  calomel,  or 
castoroil.  Of  the  remedies  which  are  calculated  to  destroy  the  intestinal  trichina^ 
glycerine,  which  was  first  recounnende<l  by  Fie<ller,  seems  to  1k>  the  most  efficient. 
It  must  be  given  in  rather  large  doses,  say  a  lablesiKxmful  every  hour.     Other 
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drugs  are  much  less  reliable,  but  we  will  name  among  them  benzine  in  the  dose 
of  one  to  two  drachms  (grm.  4  to  8)  in  capsules,  and  picric  acid  in  pills— the  daily 
dose  beiag  5  to  8  grains  (grm.  0*3-0*6). 

Later  on,  when  the  invasion  of  the  muscles  has  already  begun,  we  are  unfortu- 
nately almost  without  resource.  The  muscular  pains  can  be  alleviated  by  nar- 
cotics, particularly  morphine  subcutaneously,  poultices,  and  chloroform-oil  as  an 
embrocation.*  Protracted  warm  baths  are  excellent  Antipyrine  and  salicylic 
acid  are  also  said  to  do  good  in  many  cases. 

*  Generally  one  part  of  chloroform  to  ten  of  olive-oil.  It  is  not  officinal  in  Germany,  but  is  weaker 
than  the  linimentum  chloroformi  (U.  8.  P.}.— TiUMa. 
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SECTION  I. 

Diseases  of  the  Nose,* 

CHAPTER  I. 

OORTZA. 

(Unuffles.     RhinitU.) 

.fitiology. — The  well-known  symptoms  of  coryza  depend  upon  a  catarrhal 
inflammation  of  the  nasal  mucous  membrane.  Although  this  catarrh  may  often 
be  due  to  infectious  influences,  still  we  can  not  deny  that  it  is  one  of  those  dis- 
eases which  may  be  caused  by  taking  cold.  Daily  experience  teaches  us  how  often 
coryza  follows  an  evident  exposure  to  cold,  like  wettiug  the  feet.  We  may  men- 
tion its  contagiousness  as  an  argument  in  favor  of  its  infectious  character,  and 
this  may  be  illustrated  by  the  fact  that  it  may  be  conveyed  by  handkerchiefs^ 
kissing,  etc.,  but  an  experimental  transmission  of  common  coryza  has  not  yet  been 
successful. 

Coryza  may  also  arise  from  the  action  of  chemical  irritants  or  mechanical  irri- 
tants, like  dust,  on  the  nasal  mucous  membrane.  The  iodine  coryza,  which  occurs 
from  the  internal  use  of  iodine,  is  especially  noteworthy.  In  this  form  iodine 
can  easily  be  detected  in  the  nasal  secretion.  The  idiosyncrasy  of  many  people  to 
ipecacuanha  is  also  well  known,  the  very  smell  of  it  setting  up  a  coryza.  A 
severe  coryza  is  the  chief  symptom,  too,  in  hay  fever,t  which  is  probably  due  to 
the  action  of  the  pollen  of  certain  grasses  on  the  respiratory  mucous  membrane. 


*  Special  treatiaes  on  tho  pathology  and  therapeutics  of  nasal  diseases  are  to  bo  found  in  the  follow- 
ing works:  Michel,  ** Krankhcitcn  dor  Nasenhohlc."  Fraonkel,  "Diseases  of  tlie  Nose,"  in  "Ziems- 
iien*s  Cyclopedia."  Stork,  **  Kliuik  der  Krankheiten  dcs  Kehlkopfes,  dcr  Nase,  und  des  Rachens." 
Scheoh, "  Krankheiten  dcr  MundhOhle,  dcs  BachcnA,  und  dcr  Nase."  Moldcnhauer, "  Krankheiten  der 
NaaenhOhlen,"  etc. 

t  The  disease  called  hay  fever  (catarrhug  astivun)  is  of  frequent  occurrence  in  England  and  North 
America,  although  rare  with  us  in  Germany.  It  usually  affects  men  in  middle  life,  less  often  women. 
Some  individuals  are  peculiarly  liable  to  the  disease.  For  thorn  an  attack  may  bo  produced  nicrely 
by  walking  across  a  meadow  or  near  a  grain-Held  at  that  season  when  the  grasses  are  in  bloom,  i.e., 
about  May  to  July.  At  already  intimated,  it  is  supposed  that  the  grains  of  pollen  excite  the  disease, 
boiog  diffoaed  in  Uie  air  and  thus  drawn  into  tho  nostrils.  At  any  rate,  they  have  repeatedly  been 
found  in  the  nasal  secretion  and  also  in  the  tears  of  affected  persons.  The  symptoms  consist  in  a  very 
severe  ooryza,  with  burning  of  the  nose  and  violent  sneezing.  The  erectile  tissue  of  the  nose  is  probably 
acutely  swollen.  Usually  these  symptoms  are  accompanied  by  a  well-marked  conjunctivitis  with 
asdema  of  the  eyelids.  In  severer  cases  there  is  furthermore  a  catarrh  of  the  larynx  and  bronchi. 
There  is  fivqnently  a  tendency  to  violent  attacks  of  asthma  ("hay-astlima"),  especially  at  night 
(see  the  ohapter  on  bronchial  asthma).  The  treatment  consists  first  in  avoiding  the  cause  by  change 
of  reeidenoe,  as  by  going  to  the  sea-shore.  For  the  nasal  catarrh  douches  are  chieily  recommended, 
soeh  m  a  solution  of  1  part  of  quinine  to  500-1,000  parts  of  water,  or  a  solution  of  carbolic  acid.  The 
of  iodide  of  potaaaium  might  be  tried,  particularly  where  there  la  asthma. 

(10) 


126  DISEASES  OF  THE  RESPIRATORY  ORGANS. 

Finally,  we  must  bear  in  mind  that  coryza  may  often  be  only  a  symptom  of  an- 
other disease  like  measles,  syphilis,  or  glanders,  and  that  severe  purulent  inflam- 
mation of  the  nasal  mucous  membrane  may  be  excited  by  the  presence  of  the 
secretion  from  a  gonorrhoeal  or  blennorrhoeal  conjunctivitis. 

The  symptoms  of  coryza  are  in  most  of  the  milder  cases  of  a  local  nature  only. 
The  secretion  is  troublesome ;  at  first  it  is  scanty  and  mucous,  but  later  it  becomes 
more  abundant  and  watery ;  smd  sometimes  it  is  purulent.  The  nasal  passages  are 
not  infrequently  closed  from  the  swelling  of  the  mucous  membrdne.  The  patient 
necessarily  has  to  breathe  through  the  mouth,  which  explains  the  well-known 
nasal  speech.  This  closure  of  the  nares  may  give  rise  to  dangerous  attacks  of 
dyspnoea  in  children,  especially  in  infants,  who  have  to  breathe  through  the  nose 
when  sucking  at  the  breast.  The  sense  of  smell  is  always  diminished.  The  local 
sensations  of  pain  and  burning  are  duo  chiefly  to  a  mild  inflammation  of  the  skin 
of  the  nostrils  and  upper  lip  set  up  by  the  irritation  of  the  secretion.  The  irri- 
tated condition  of  the  inflamed  mucous  membrane  occasions  a  feeling  of  tick- 
ling and  itching  in  the  nose,  and  frequently  by  a  reflex  action  violent  sneezing. 
The  symptoms  are  more  severe  if  the  cavities  adjacent  to  the  nose  are  attacked  by 
catarrh,  and  if  in  them  accumulations  of  secretion  occur.  Marked  pain  in  the 
forehead  occurs  in  catarrh  of  the  frontal  sinuses.  Tlie  sinuses  of  the  ethmoid  and 
sphenoid  bones,  and  the  antrum  of  Highmore,  may  also  be  implicated.  Much 
more  frequently  a  severe  coryza  sets  up  an  inflammation  in  adjacent  mucous 
membranes.  Thus  wo  find  following  a  coryza  a  conjunctivitis,  an  aff'ection  of 
the  ear,  a  sore  throat,  or  a  laryngitis.  In  persistent  coryza  an  eczema  is  not 
infrequently  excited  on  the  skin  of  the  upper  lip,  and  mention  has  already  been 
made  of  the  fact  that  coryza  may  sometimes  act  as  the  exciting  cause  of  an  ery- 
sipelas. 

In  severe  coryza  we  may  sometimes  have  quite  a  marked  general  disturbance, 
and  often  slight  elevations  of  temperature.  The  "  coryza  fever  "  in  children,  for 
instance,  is  well  known. 

Treatment. — Special  treatment  is  usually  unnecessary,  for  most  cases  recover 
of  themselves  in  a  few  days.  With  abundant  secretion,  esj)ecially  in  fresh  cases, 
Hager's  "  coryza  remedy ''  [as  an  inhalation]  is  worthy  of  trial ;  this  consists  of 
ten  parts  each  of  alcohol  and  carbolic  acid,  and  five  parts  of  ammonia-water.  A 
snuff  of  calomel  is  also  greatly  praised.  Wlien  the  secretion  forms  abundant  dry 
scabs,  an  attempt  should  be  nmde  to  wash  them  out  by  injections  of  warm  fluids, 
like  warm  milk.  The  upper  lip  and  the  nostrils  should  be  smeared  ^vith  vaseline 
or  simple  ointment  to  protect  the  skin  from  the  action  of  the  secretion.  Only  in 
the  rai'e  cases  of  a  severe  purulent  catarrh  can  an  energetic  local  treatment  of  the 
nasal  nmcous  membrane  be  necessary.  Here  we  may  use  douches,  sprays,  or 
inhalations  of  astringents  like  tannin  or  alum,  or  we  may  apply  caustics  like 
nitrate  of  silver. 


CHAPTER  II. 

CHRONIC    RHINITIS. 

{lihinitU  chronica  hifpertrophica  and  atrophica.     O^rna.) 

1.  Chronic  Rhinitis. — It  is  in  many  cases  impossible  to  determine  the  causes  of 
hypertrophic  rhinitis.  Sometimes  the  condition  seems  to  develop  as  a  sequel  to 
frequently  repeated  nasal  catarrh,  although  in  this  case  the  relation  is  often 
reversed— it  being  the  chronic  rhinitis  which  occasions  a  predisposition  to  the 
frequent  acute  exacerbations  of  the  catarrh.    Certain  diatheses  (anaemia,  scrofula) 
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appear  to  influeDoe  the  development  of  the  disease.  Tliis  is  also  true  of  otrcuiia- 
tions  which  expose  the  individual  to  dust  or  smoke,  and  sometimes  of  malforma- 
tion of  the  nose  (for  instance,  deviation  of  the  sc^ptiim)  and  i)erhaps  also  of  heredi- 
tary predisposition. 

The  anatomical  chants  consist  in  a  slow  but  prt)^ressive  swelling-  and  hyiier- 
trophy  of  the  raucous  membrane.  Tliis  seems  spongy,  and  of  a  red  or  reddish- 
f^raj  color.  The  greatest  change  is  almost  always  found  over  the  inferior  turbi- 
nated bone,  and  next  to  that  over  the  middle.  In  advanced  cases  the  nmcous 
membrane  presents  rough,  uneven  swellings,  and  even  polypi.  These  changes 
are  often  visible  upon  inspection  of  the  nostrils  anteriorly,  but  they  iimy  escape 
discovery  until  a  rhinoscopic  examination  of  the  iwsterior  choanin  is  made. 

The  disturbance  occa.sioned  by  chmnic  hyiicrtrophic  rhinitis  may  be  very  con- 
siderable. Nasal  respiraticm  is  obstructed,  the  voice  nasal,  the  senses  of  smell 
and  taste  impaired.  The  nasal  secretion  is  for  the  most  part  inrrcastd,  but  it  may 
he  diminished.  Often  there  is  a  tendency  to  nose-blcetl.  Many  patients  complain 
sJso  of  headache. 

The  frequent  involvement  of  ncighlx)riiig  org:ins  is  iini)ortant.  This  applies 
particularly  to  the  ear.  Deafness  is  caused  lK)tli  by  the  obstruction  of  the  open- 
ings of  the  Eustachian  tubes,  and  not  infi-equently  also  by  extension  of  the  catarrh 
to  the  lining  membrane  of  the  tubes  and  the  middle  ear.  Very  fre<iucntly  the 
dise&se  is  associated  with  chronic  naso-pharyngitis  or  pharyngitis.  Tlie  visible 
portion  of  the  nose  is  not  infrequently  afTcjcted,  as  shown  by  redness  and  swelling 
of  its  tip. 

A  fact  of  especial  interest  is  that  such  a  disease<l  stiite  of  the  nasal  mucous 
membrane  may  give  rise  to  reflex  neurases  (Voltolini,  Hack,  and  othei-s).  Al- 
though, in  our  opinion,  many  of  the  si)ecialists  on  the  nose  go  too  far  in  this  direc- 
tion, there  is  no  room  for  doubt  that  attacks  of  migi*aine,  vertigo,  certain  varieties 
of  headache,  and,  above  all,  many  fonns  of  bronchial  asthma,  may  lx»ar  a  close 
relation  to  diseases  of  the  nose.  We  shall  i-evert  to  this  point  later  on.  (Set> 
especially  the  chapter  on  bronchial  tLsthma.) 

The  treatment  of  chronic  hypertrophic  rhinitis,  in  oinler  to  l)e  successful,  de- 
mands complete  destruction  aud  i-emoval  of  the  hyix?rtroi)hic  portions  by  means 
of  the  galvano-cautery.  For  particulai*s,  we  must  refer  to  the  directions  of  spe- 
cialists. In  milder  cast's,  ho^vever,  benetit  may  follow  the  insutllation  of  a  powder 
composed  of  one  part  of  nitrate  of  silver  to  ten  or  twenty  of  connnon  stairh,  or 
applications  of  lunar  caustic  may  lx>  made. 

2.  Chronio  Atrophic  or  Fetid  Ehinitifl.  Ozsena  Simplex.— This  fi*equent  and 
peculiar  form  of  chronic  rhinitis  is  the  cause  of  that  well-known  condition  which  is 
characterized  by  a  peculiar  and  extremely  disagreeable  odor  fn>m  the  nose,  which 
is  therefore  usually  termed  ozjena,  fi*om  the  Gi'eek  word  oC^iv,  to  stink.  The  dise^ise 
consists  in  a  slow,  progressive  atrophy  not  only  of  the  mucous  membrane  with  its 
vessels  and  glands,  but  finally  also  of  the  bones,  and  this  atrophy  is  not  preceded 
by  hypertrophy.  Thus  the  na.sal  cavities  l)econie  abnormally  large.  The  tur- 
binated bones  grow  smaller  and  smaller,  so  that  finally  they  arc  represented 
merely  by  narrow  ridges.  Furthermore,  the  scanty  purulent  secretion  has  a  tend- 
ency to  dry  up  and  form  adherent  greenish-yellow  scabs  and  crusts,  which 
undergo  a  peculiar  putrefactive  decomposition  and  give  rise  to  the  unbearable 
stench.  It  is  possible,  but  not  yet  demonstnit<'d,  that  a  specific  kind  of  bacterium 
plays  a  i»rt  in  the  process. 

The  ozcena  generally  develoi)s  in  chil<lli<M>d.  It  usually  begins  insidiously,  but 
in  other  cases  apparently  is  a  sequel  of  some  acute  disease,  such  as  measles. 
Anspmia  and  scrofula  deservedly  rank  an  imix)rtant  predisix)sing  causes. 

The  subjective  symptoms  are  often  not  marked.     This  is  iwrtly  explained  by 
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the  fact  that  the  patient  has  usually  completely  lost  his  sense  of  smell,  but  for 
that  very  reason  the  discomfort  of  his  friends  may  be  the  g^reater.  The  feeling 
of  dryness  in  the  nose  may  prove  annoying,  and  there  are  often  coniplaints  of 
headache  and  of  pre.«isure  in  the  eyes.  Inasmuch  as  the  naso-piiarynx  and  the 
posterior  pharj'ng'eal  wall  are  almost  always  implicated  in  the  process,  the  patient 
often  suffers  fi-om  hacking  and  a  tendency  to  cough  and  vomit.  Such  portions 
of  the  secretion  as  are  swallowed  sometimes  give  rise  to  a  considerable  chronic 
disturbance  of  the  stoioach.  Upon  physical  examination  we  are  first  struck  by 
the  unusual  bi-citdth  of  the  nostrils.  With  the  rhinoscoiie  the  extent  of  the 
atrophy  is  still  better  seen.  The  mucous  membrane  is  pale  or  slightlj*  red,  and 
covered  with  dry  scabs.  Sometimes  superficial  ulcei*s  are  forraetl.  Usually,  as  we 
have  said,  the  superior  portion  of  the  pharyngeal  mucous  membrane  shares  in  the 
disease.  The  posterior  wall  of  the  pharynx  is  seen  to  be  atrophied,  smooth  as  if  it 
wei-e  varnished,  and  often  covei'ed  with  crasta.  The  process  may  involve  tlie  soft 
palate,  and  even  tJie  larynx,  and  not  infrequently  the  disease  is  associated  with 
inflammation  of  the  middle  ear. 

It  should  be  added  that  the  true  ozapna  must  not  be  confounded  with  other 
processes  which  likewise  give  rise  to  a  foul  smell  from  the  nose.  Tuberculous 
disease  of  the  nasal  mucous  membrane  and  nasal  bones  is  not  rare,  ijarticidarly  in 
".scrofulous"  childi'en  (Dcmme);  nor  should  we  foi'get  the  syphilitic  affections  of 
the  nose,  tertiary  and  her-editiiry  syphilis. 

Treatment.— The  treatment  of  oza?na  can  Ik?  made  effective  only  by  the  aid  of 
local  applications  us  pi'escribed  by  spL-cialists.  Even  then  the  treatnient  is  a 
prolonged  one,  and  demands  much  patience  on  the  part  of  both  patient  and  physi- 
cian. Besides  li:>cal  applications,  wo  must  also  beai'  in  mind  the  necessity  of  consti- 
tutional treatment,  especiiilly  in  sj^idiilLs  and  tuberculosis. 

The  object  of  local  treatment  is  to  remove  the  secretion  in  order  to  get  rid  of 
the  bad  odor.  Nasal  douche,s,  with  disinfectant  solutions  like  pernianganate  of 
potassium  (1-3,00(11  or  cai'bolic  or  con*osive  sublimate,  are  heny  most  u.'^oful.  The 
solution  is  cai'cfuUy  injected  into  the  nose,  or  the  tluid  is  allowed  to  run  gently 
into  one  nostril  from  an  irrigatoi"  while  the  patit^nt  keeps  his  head  bent  forward; 
it  then  runs  through  the  naso- pharynx  and  out  through  the  other  nostril.  Tlie 
patient  soon  learns  to  retain  the  fluid  in  the  pharynx  and  eject  it  from  the  mouth. 
All  nasal  douches  must  at  first  be  used  with  care  and  under  the  eye  of  the  physi- 
cian. The  fluid  should  be  injected  at  the  lowest  pre.<;sin'e  possible,  bo  that  none  of 
it  may  enter  the  adjacent  cavities  or  the  Eustachian  tube.  Furthermore,  all 
solutions  used  as  a  douche  must  l>e  luke-warm— ^O**  to  95**  (25°-28°  R.).  Besides 
the  regular  use  of  douches,  paiuting  and  the  insufflation  of  powders,  like  boracic 
acid,  aceto-tartrate  of  aluminuni,  etc.,  are  sometimes  employed.  Tlie  insertion  of 
tampons  of  dry  absorbent  cotton  is  to  be  recommended;  under  their  use  the 
uecretion  dries  less  ea.sily  and  the  odor  is  diminb^hed.  These  tamiKuns  should  be 
changed  daily.  It  is  advantageous  to  medicate  the  tampons  with  a  one-per-cent. 
solution  of  creolin  or  with  Peruvian  balsam  or  some  similar  drug.  Tincture  of 
iodine  is  also  reconnnended.  Of  late  many  attempts  have  been  made  to  treat 
chronic  nasal  catarrh  by  the  galvano-cautery.  With  regard  to  the  <Ietails  of  this 
as  well  as  of  other  methods,  we  must  I'ef  er  to  special  treatises  on  the  subject 
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CHAPTER   III 
KOSE-BJLEED. 

Althouoh  in  many  cases  nose-bloed  is  only  a  s>*iTiptom  of  some  other  disease, 
still  we  are  justified  in  a  short  dest'riptioii  of  it,  paj-tiy  because  fre<iuenlJy  re])eat€d 
nose-bleeds  often  Hrst  call  our  attention  In  some  other  existing  disease,  and  partly 
becaiLse  tlie  treatment  is  of  practical  importance. 

Many  ]K'rson»  are  subjw't  to  habitual  nose-blcctl,  which  comes  on  either  fi"om 
slig'bt  causes,  from  violently  blowing  the  n*w*e,  from  physical  exertion,  fn>m  ovor- 
heatiugT  or  even  without  any  special  cause.  This  habitual  nose-bleed  is  sometimes, 
but  by  no  means  always,  the  sii^n  of  a  j^eneral  ha'niorrhaific  diathesis,  which  is 
hereditary  iu  many  ftuni lies.  (8ee  the  chapter  on  Hicraupliilia.)  In  other  cases 
the  nose-bteed  is  tlie  result  of  some  chronic  di.sease.  It  occurs  esfwcially  in  leu- 
kieinia^  in  dt^eaw?  of  the  heart,  in  contracted  kidney,  and  as  a  symptom  of  the  so- 
called  ha?tuorrhagic  diseases,  like  scurvy,  purptira  hjemorrhagica,  etc.  It  Is 
also  not  uncomnmn  in  acute  febrile  diseases,  like  tj'^phoid  and  scarlet  fever. 
Finally,  diseases  of  the  nose  itself  may  give  rise  t*i  hfemorrhage.  The  occurrence 
of  nose-bleetl  as  a  form  of  so-called  "  vicainous  menstruation  '*  has  often  been 
dewrilx-'d,  but  we  must  always  be  very  joruarded  in  admitting:  it  as  a  fact. 

In  many  cases  nosi^-bleed  is  a  very  transitory  s^^^nptom,  wholly  without  danger, 
and  in  one  s<?n8e  it  may  even  be  advantagtnnis.  When  there  is  headache,  or  a 
ft*eling  of  fullness  in  the  head,  there  is  often  relief  after  an  epistaxis.  Nose- 
bleed is  dangei'ous,  however,  when  it  takes  place  in  Ihose  who  are  already  weak 
and  aaa!inic,  or  when  it  is  so  persistent  and  abimdant  as  to  ca\ise  a  marked  general 
anaemia.  The  latter  is  rt»c«gnize<l  by  the  jmllor  of  the  face,  by  the  apj>earance  of 
general  weakness,  by  vertigo,  tijiuitiLs,  and  a  weakened  pulse.  In  such  cases  the 
physician's  interference  is  always  necessary.  In  every  case  of  nose-bleed  it  is 
im|>ortAnt  to  examine  the  ]x>stenor  wall  of  the  pharynx  in  order  to  s^^e  whether 
the  blo<Kl  is  not  Mowing  bac-kwaitl  fir>m  the  iHisterior  nai*«.>s.  The  haMnon'hage  is 
often  thought  to  stop  when  no  more  blcKxl  comes  from  the  nostrils,  and  yet  the 
blood  keeps  flowing  jKJSterit>rly, 

In  ex^ry  severe  nose-bleed  I'cst  is  the  chief  thing  to  be  enjoined,  and  the  patient 
must  be  told  to  avoid  unnecessarily  blown ng,  wipincr,  or  drying  the  nose.  By 
qiiietly  and  persistently  closing  the  nostrils  with  a  handkeivhief  a  thrombus  is 
uft<?n  formed  without  any  fiirtlier  metlication,  and  the  bleeding  stops.  The  appli 
cation  of  cold  water  (ice<l  water),  in  which  a  little  vinegiir  may  bt?  put,  is  a  ^^>^\i\ 
thing.  If  the  bleeding  does  not  stoj),  we  may  next  try  a  tiimpon  of  common 
absorlient  cotton  or  .styptic  cottoTi  in  the  nostril  from  which  the  blood  cornea.  If 
this  does  not  succeed,  the  posterior  nares  mast  be  pluggetl  by  means  of  a  "Bel- 
locq's  canula."  In  case  of  emergency  we  may  use  an  elastic  catheter,  which  is 
passed  through  the  inferior  meatus  into  the  pharynx  and  out? by  the  mouth.  The 
tamiH>n  Is  fastened  to  the  catheter  and  brouglit  up  into  the  posterior  nares  by 
drawing  the  catheter  hnck  thnmgh  tlie  nose.  Int«'rrial  reinedies  to  rlicrk  the 
blood  ai*e  very  uncertain  in  their  action.  Ergotine,  in  «me-gniin  pills  (grm.  OOH), 
every  thw^e  or  four  hours,  is  the  first  one  to  employ,  if  we  wish  to  try  to  check  the 
bleeding'  by  tliis  means. 
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SECTION  IL 
DrsEAsss  OF  THE  Lartnx, 

CHAPTER  I. 
ACUTB  LARYNaZIAI.  OATARRB. 

iEtiology. — Taking  cold  plays  a  promment  part  in  Oie  aetiolog^^  o."  acute  larrn- 
geal  catarrh,  as  every  one  knows.  Its  influence  can  not  pi-operly  be  wholly 
denied,  since  the  more  intimate  relaliou  between  taking  cold  and  the  origin  of 
a  ratarrh  is  still  unknown.  The  disposition  to  laryngitis  differs  very  much  in 
different  people,  so  that  sfunie  take  a  catarrh  much  nioi-e  easily  and  more  fre- 
quenily  than  othei-s.  Besides  cold^  direct  irritants  which  attack  the  laryngeal 
mucous  meuibmne  often  set  up  a  laryngitis;  among  tliese  are  in  particular  the 
inhalation  of  smoke  and  of  injurious  gases  and  vapors.  Many  laryngeal  catarrhs* 
too,  arise  frum  excessive  si^eaking,  shouting,  or  singing,  particularly  if  other  injuri- 
ous intluences  act  on  the  larynx  at  the  same  time.  Finally,  laryngitis  may  appeal* 
as  a  crmiplication  or  aa  a  secondary  atfection,  in  other  disease,  especially  in  measles, 
less  frerpiently  in  typhoid,  scai-let  fever,  and  erysiijclas.  Catarrh  of  the  larynx  is 
very  often  ccmibined  with  catarrh  of  the  nose,  the  pharynx,  and  the  larger  bronchi. 

Symptomatology.— Although  the  symptoms  of  laryngitis  usually  make  the 
diat^nosis  easy  and  certain,  yet  an  accurate  understiinding  of  the  extent  and 
intensity  of  the  catarrh  can  be  obtained  only  by  a  laryngosc^jpic  examination.* 
wliich  tliereforc  should  be  employed  in  every  severe  ctwe.  The  laryngeal  mirror 
shows  a  decided  reddening  and  sw^elling  of  the  mucous  membrane,  varying  with 
the  intensity  of  the  catarrh,  and  most  marked  on  the  true  and  false  vocal  cords 
and  Ixjtween  the  aryticnoid  cartilages.  We  often  see  small  collections  of  nuicus 
here  and  there  on  l!ie  membrtme.  In  individual  cases  different  parts  of  the 
larynx  are  especially  affecte<l.  In  inten.se  intiammalions  .superficial  erosions  are 
often  met  with,  especially  on  the  vocal  cords.  In  other  cases  the  mucous  mem- 
brane shows  a  grayish-white  cohjring  iu  some  places,  due  to  a  thickening  of  the 
epithelium.  Small  heemorrhages  in  the  raucous  membrane  are  also  occasionally 
seen.  Very  often  we  see  on  phonation  an  incomplete  closure  of  the  glottis,  so  that 
a  little  oval  space  Ls  left  *)etween  the  vocal  c<>rds.  This  slight  **  catarrhal  paresis 
of  the  vocal  coiils^'  is  ])r<>bably  of  mu.scular  origin,  and  depends  chiefly  upon  an 
affection  of  the  thyro-aryUcnoiil  muscles. 

Of  the  other  .symptoms  of  laryngeal  catarrli,  hoarseness  is  particularly  to  be 
mentioned,  for  in  many  ca.ses  the  diagnosis  of  laryngitis  may  be  made  from  this 
alone.  It  is  either  due  dii-ectly  to  the  anatomical  changf«  of  the  coi-ds.  or  to  the 
paresis  just  mentioned.  The  degree  of  hoai'seness  is  of  course  very  different  in 
different  cases,  and  varies  from  a  simple  "roughening^'  or  "deadening"  of  the 
v'oice  to  a  complete  loss  of  voice  (aphonia). 


•  Morv  extetwiivii  oSaorvfttJoivs  on  Ur}'n(|:oicopj  and  on  niftQ}r  dctAiU  oflhe  pathology  of  larTOgeal 
dlaeasoH,  which  have  Iwen  carefully  invc«Bti|rato«i  by  specialwt*  and  which  can  not  be  montionod  hure, 
aiv  to  Ijo  found  in  tho  followinjf  works:  Tftivk,  "Klinik  dcr  Kronkhciteiides  Kelilk<.pfej',"  1806. 
Sonioleder,  ^'Larynijfiskopic,"  l«tJS.  Tobold,  "Lan'njyoskopio,"  lf»74.  S^-.rk,  **  Klinik  der  Krank- 
heiten  de»  Kehlkopfe.<«,  dcr  Na!*c,  u.  di"*  Rachcns."  1&»0.  Mitekt'iizie, '*  Di>ica«M«  of  the  Throiit  and 
No*e^*'  laso.  B.  Frflciikcl  and  v.  Ziom»son,  "  DUeaaes  of  the  Larynx,"  in  Ziomiwen'B  "  Cyelon«tiia.'» 
Gottetinn,  '*  Kronkheittn  dos  Kohlkopfta^"  third  edition,  18W.  tichrOtter, "  Vurlesuagen  Cib«r  di«  Krank- 
heitea  doa  Kehlkopfoa.^' 
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The  cough  in  larynjEritis  may  be  very  severe,  and  is  often  recognizable  by  its 
hoarse  ring  as  a  '*  laryngeal  cough.  ^^    It  i^  at  first  usually  dry,  and  later  on 

is  asociated  with  a  scanty  muco-purulent  expectoration,  wliJch  is  sometimes 
tinged  with  blo<xl. 

Pain  in  the  larynx  is  generally  only  mcxlerate.  The  subjective  symptoms  con- 
sist chiefly  of  a  disagreeable  feeling  of  itching,  burning,  and  dryness  in  Ihe  thrtiat. 
After  prolonged  speaking,  however,  the  pain  in  the  larynx  may  sometimes  Ije  quite 
jvere.  External  pressure  on  the  larynx  is  often  somewhat  painful.  Difficulty 
in  swallowing,  when  it  occurs,  is  usually  due  to  an  accompanying  pharjTij^itis, 
but  it  may  also  be  dependent  uixin  an  all'ectiou  of  the  epiglottis  and  the  arytienoid 
cartilages, 

T>\e  general  health  is  alfected  in  very  different  degrees.  Many  patients  feel 
^qiiite  well  except  for  the  hoarseness,  while  others  are  atfected  with  considerable 
debility,  mild  headache,  and  even  at  times  slight  febrile  disturbances. 

Dyspnoea  is  not  present  in  the  common  lar^'ugitis  of  adults,  even  if  ttiere  is 
decided  swelling  of  the  false  vocal  cords  or  of  the  ar^' -epiglottic  folds.  There  is. 
however,  a  severe  form  of  acute  laryngitis,  the  so-called  iaryngitii*  hifpoghitt tea 
Qcuta  ifravis  (chorditU  vocalis  inferior),  affecting  not  only  children,  but  adults, 
m  which  well-marked  sympUmis  of  suffocation  may  He  pivsent.  In  this  form 
ftliere  is  an  acute,  very  well  marked  swelling  of  the  raucous  membrane  in  the  in- 
ferior, **  sub  chord al,"  laryngeal  apace,  which  lemls  to  a  stenosis. 

In  childi-en,  however,  on  account  of  the   greater   narrowness  of  the  child*8 
larynx,  symptoms  of  stenosis  are  not  rare  even  in  the  milder  forms  of  laryngitis, 
and  thei-efore  they  have  led  to  tiie  establislimeot  of  a  s[jecial  (Usease,  the  so-called 
^ialse  croup. 

The  false  croup  {laryngitis  stridttla)  of  children  usually  follows  a  slight 
coryziV.  A  hai*^!!.  hollow,  ringing  cough  comes  on,  almost  always  suddenly  and 
Uiiually  at  night,  by  which  the  child  is  awakened  out  of  sleep.  The  paroxysms  of 
coughing  are  broken  by  long-druwn,  noisy  inspirations.  The  child  is  anxious  and 
restless,  the  respiration  is  labor-ed,  the  pulse  is  rapid.  Such  attacks  recur  several 
times  during  the  night.  The  next  day  the  child  is  quite  lively,  plays  about,  and 
has  at  most  a  slight  cough.  Tlie  next  night,  raivly  soont^r,  the  same  severe  attacks 
are  n^jwated.  After  that  there  remains,  as  a  rule,  Tujthing  but  a  slight  catarrh, 
which  completely  disappears  in  a  week  or  two.  These  sudden  attacks  have  tJicir 
origin  partly  in  a  marked  swelling  of  the  mucous  membrane,  occurring  during 
leep,  partly  in  a  neglected  accumulation  of  secretion,  and  probably  often  also  in 
a  reflex  spasm  of  the  glottis.  No  other  anatomical  cause  than  a  simple  catarrh  of 
the  larynx  is  apparent,  and  on  examining  the  pharynx,  and,  if  possible,  the  larynx 
^aIao.  we  find  no  trace  of  that  diphtheritic  prcjcess  which  is  usually  present  in  true 
'lanrDgeal  croup.  It  is  renuirkahle  that  many  children,  and  sometimes  several 
children  of  the  same  family,  have  a  sijecially  nutrkwl  pretlisposition  to  false 
croup.  The  statement,  thei-efore,  that  a  child  has  had  the  croup  several  times 
aliuoHt  always  means  that  it  has  had  this  form  of  false  croup  just  desrrilied. 

Acute  laryngitis  lasts  only  a  few  dajn  in  mild  cases,  and  a  week  or  more  in 
floTore  cases.  With  improix^r  caro  and  unrea-sonable  conduct  on  the  patient's  part 
an  acute  catarrh  may  run  into  the  chi-onic  form.  We  hardly  ever  see  a  fatal 
result  in  adults,  even  hi  the  severe  fonn,  or  in  the  false  croup  of  children. 

The  treatment  of  acute  laryngitis  requires  that  esi>ecial  attention  be  paid  to  the 
i^TOOval  of  all  injurioiis  influences.  In  ever^'  severe  laryngitis  the  patient  should 
stay  in  his  room,  and  children  ;m5  lx*tler  off  ui  betl.  The  patient  should  talk  as 
little  as  possible.  In  all  severe  cA.'ses  smoking,  too,  is  to  be  forbidden.  It  is  a  good 
plan  to  furnish  plenty  of  warm  drink.  Hot  milk,  mixed  with  Seltzer  or  Ems 
water^  is  readily  taken  by  most  patients.    If  there  is  an  Inhaler  at  our  disposal,  we 
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inay  let  the  patient  inbale  simple  steara,  or  a  one-  or  two-per-cent.  solution  of 
cjuimon  salt  Inhalations  of  astringents  are  usually  unnecessary'.  The  patient 
may  also  breathe  steam  witliout  any  special  apparatus.  When  there  is  marked 
irritation  frtini  coiit*-hingr  we  may  give  a  little  mtjrphine.  With  more  marked 
loctil  >iyniptcniis,  especially  if  there  is  mueh  pidn  on  s\s'allowincf  from  swell- 
ing of  the  epif^lottis  and  tlie  mucous  membrane  over  the  arytrenoid  cartilag'e.s,  the 
patient  niay  snrk  pieces  of  ice  slowly.  In  severe  cases  of  acute  luryTig^tis,  with 
eviiJent  sym]>toms  of  stenosis,  ice  must  be  energ-etically  used  as  an  tnternul  and  4«n 
external  application.  Sometimes,  too,  a  few  leeches  applied  in  the  i*eg:ion  of  the 
larjnix  atfonl  distinct  relief.  Amoug:  external  applications  a  mustard  plaster  over 
tiie  front  of  the  neck  is  to  be  recommended  wlien  tliorc  are  marked  local  symp- 
toms.    Cold,  wet  compresses  about  the  neck  are  also  of  advanta^re  in  all  cases. 

In  the  false  croup  of  cliildw^?!  we  should  use,  as  a  rule,  the  same  treatment  as 
has  just  been  describtHl.  The  vhUd  should  take  warm  drink,  and  a  mustard 
paste  or  hot  poultices  should  be  applied  to  the  neck.  We  sliould  be  rather  cau- 
tious with  i-egard  to  the  favorite  treatment  with  emetics,  such  as  ipecac  and  sul- 
phate of  copper,  althoug"!!  it  can  not  be  denied  that  they  sometimes  work  very 
welL 

These  means  are  entirely  sufficient  for  the  treatment  of  acute  laryngitis.  It  is 
o?dy  exceptionally  that  we  find  om*selves  led  to  employ  in  acute  la ryntjeal  catarrh 
an  enerj^^elic  hx*al  ti*eatuiet)t  of  the  laryngi'al  mucous  menibriuje,  like  painting 
with  a  1-15  solution  of  niti";ite  of  silver. 

We  must  bear  in  mind  that  a  rational  hardening  process  is  of  distinct  prophy- 
lactic value  in  pei*sons,  esi>ecially  in  children,  with  a  recognized  tendency  to 
laryngitis,  sore  throat,  etc.  The  best  method  is  to  bathe  the  neck  and  chest  with 
<'<dd  water  n^gularly  morning  and  niglit. 

[A  mild  emetic  can  do  no  jnissible  harm  in  false  cituvp,  and  very  often  cut^  the 
attack  short.  The  application  of  a  sponge,  moistened  with  water  as  hot  as  the 
child  wiU  bear,  to  the  region  of  the  laryax  deserves  meation.] 


CHAPTER  n. 


OHEONiO  LARYNGinS. 

{t'Arttnu  Lnrt^ni/eul  CatHrrh.) 

.ffitiolog^.— Chi-onic  laryngitis  develops  from  ati  acute  catarrh,  or  comes  on 
gradually  fi*ora  the  acti*»n  of  injurioas  influeucason  the  lai^^nx  (see  the  iireceding 
chapter).  Chronic  laryngitis,  therefore,  is  in  numy  cases  a  disease  arising  from 
the  <X'cu|>ation,  and  is  seen  espei':jally  in  singers,  puldic  speakers,  criers,  inn -keep- 
ers, etc.  It  is  v^ry  frequent  iTi  drunkartls,  and  in  such  cases  it  is  almost  always 
associated  with  a  chronic  pharyngitis.  It  is  frequently  stated  that  too  long  a 
uvula  sets  up  a  ehiH:)nic  laryngitis  by  constant  irritation  of  the  entrance  to  the 
larynx,  and  that  if  the  uvula  is  amputated  the  disease  is  cured. 

Symptoniiatology. — A  lary ng* >scopic  examination  is  very  desirable  iu  acute 
laryngeal  catarrh,  but  it  is  the  physician's  abs^diile  duty  to  make  one  in  every 
chronic  laryngitis,  for  only  too  frLSiiuently  a  persistent  ImiM^seness  is  referred 
simply  to  catarrh  when  the  laryngoscope  gives  quite  aiiotlier  cause  for  it,  such  as 
paralysis  of  the  vocal  coi-d.s  or  new  growths.  Furthermore,  we  must  always  re- 
member that  a  chronic  laryngitis  may  be  a  complication  of  tubeivulosis,  s>7)hi]is, 
or  chronic  nephritis.     On  the  other  hand,  tliose  physicians  who  make  a  specially 
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of  laryngolog-y  oft4^ti  neple^rt  a  carcfiJ  and  satisfactory  examinalion  of  tlie  rest  of 
the  body  wlien  Ibci-e  are  larj'iig'eal  troubles. 

Tlie  laryngoscopic  apjjearaiice  in  chi-onic  catarrh  may  be  so  like  that  in  an 
'acute  catarrh  that  we  can  not  disting^uish  between  them  without  the  hi«tor>* 
obtained  fr«>ni  the  patient.  Tlie  redii€»As  of  the  mucous  nrembrane,  however,  is 
usually  less  intense,  and  the  vocal  cords  have  raoi-e  of  a  dirty  g^raybili-red  appear- 
ance. Quite  frequently  in  persistent  catarrhs  a  thickening"  of  particular  parts  of 
the  mncoufiJ  membrane  is  developed,  especially  of  the  folds  between  the  arytfienoid 
cartiluj^es.  Tliis  swelling  is  of  practical  importance,  bectnise  it  furni»ht*s  a  me- 
ehanicul  hindrance  to  the  closure  of  the  arytaenoid  cartilages,  and  in  that  way 
|.Contributes  to  the  development  of  the  hoarseness.  We  a]»o  tind  limited  and 
'marked  tlilckeuing^  of  the  epiglottis,  the  false  vocal  cf»rds  (esiXH'ially  in  public 
S|K*iikers  and  prencbei-s),  and  the  true  vocal  cortls.  Tiirck  has  describe*!  a  peciilinr 
form  of  chronic  larj-ngitis,  in  which  rough  prominentx^s  »ire  formed  in  the  middle 
of  the  true  vocal  cords,  under  the  name  of  chorditia  tnlterosa.  We  not  infre- 
jqnently  find  in  chronic  catarrh  superficial  erosions,  especially  on  the  tnie  vocal 
►rds.  Superficial  but  very  painful  fissiupes  occur  niK»n  the  posterior  wall  of  the 
[larynx  between  the  aryt^pnoid  cartilages.  We  also  very  often  see  a  disturbance  of 
'^motitm  of  one  or  both  vocal  cords,  due  sometimes  to  muscular  paresis  and  some- 
limes  to  mechanical  conditions. 

Tlie  other  sj-m|>t^)ms  of  chivjuic  lar^'ngitis  are  hou^eness,  cough,  and  abnormal 
sen.sations  in  the  larynx.  The  hoar><cness  is  of  every  degn^e,  from  mere  rough- 
neasw  frequent  "cracking"  of  the  voice,  to  almast  complete  aphonia.  Tlie  cough 
ringing,  htmrse,  dwp,  and  rough.  The  expectoration  is  scanty,  UHiiully  siujply 
lucous,  but  sometimes  a  little  bhuKly.     The  subjective  sen.sations  in   ihii  ls»rynx 

a  feeling  of  burning  and  itching,  and  of  dryness  and  tickling.  Tliey  usually 
ioerease  after  any  protracted  use  of  the  voice. 

We  must  also  mention  b&  a  very^  rare  but  pnu-tically  impjrtiint  and  peculiar 
form  of  chronic  laiyngitis  the  chorditii  Tocalis  inferior  hypertrophica  <Gerhardt), 
or  laryn^tiB  hypoglottica  chronica  hypertrophica  (Ziemsseni.  In  this  form  there 
is  a  verj'  gra^lual  hyperti-ophy,  and  tiually  a  contmction  of  the  mucous  and  espe- 
;ially  Uie  submucous  connective  tissue  in  the  inferior  laryngeal  space.  More 
iBrely  the  same  changes  are  neen  in  the  upper  part  of  the  larynx.  The  special 
•ymptom  of  the  disease,  Ijesirles  a  chiNinic  h<mi'sene.ss,  is  the  ai>peamnce  of  a  gradu- 
ally increasing  stenosis  of  the  larynx.  The  respinition  is  always  labored,  the 
inspiration  noisy  and  protrtw-^tetl.  In  many  cases  there  are  at  times  such  attacks 
of  suffocation  that  life  can  l)e  prolonged  only  by  tracheotomy.  The  diagnosis 
can  be  maile  ouly  by  the  aid  of  the  laryngosco|K\  We  see  beneath  the  glottis 
a  little  fissure  surrouTuled  by  thu  thick  and  swollen  mucous  mentbrane  of  the 
laryngeal  walls. 

The  precise  aetiology  of  this  disease  is  as  yet  unknown.  It  ap))ear5t  to  have 
nothing  to  do  with  syjihilis,  conti'ary  to  the  former  l>elief. 

The  treatment  of  chronic  laryngeal  catarrh  is  always  a  tedious  and  laborious 
task,  the  success  of  which  dein^nds  in  great  measure  upon  the  goo<l  will  and 
energy  of  the  patient.  In  the  first  place,  then,  we  should  endeavor  U)  remove  as 
t  poswihle  those  injurious  influences  which  have  excited  and  kept  up  the 
itarrh.  It  is  often  e^isier  to  give  grsxl  atlvice  here  than  to  follow  it.  Neverthe- 
less, it  is  the  task  of  the  physician  to  iinpji*ss  upon  the  patient  the  urgent  neces- 
feily  of  taking  care  of  the  larynx,  and  to  forbid  as  far  as  possible  all  protracted 

f?aking»  singing,  staying  in  smoke  or  dust,  smoking,  and  drinking  alcoholic 
liquors. 

Local  treatment  takes  the  second  phice.  Among  the  most  useful  means  to 
employ  are  inhalations  of  aatrtngent  solutions,  like  a  one-per-oent.  solution  of 
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either  tannin  or  alum.  When  thert?  is  great  sensitivotiess  of  the  larj'nx,  the 
patient  may  also  inhale  narcoti<'s,  a  mixture  of  fifty  parts  of  cherrj-laurel  water 
with  a  tliousand  parts  of  water,  or  a  fonr-per-cent.  solution  of  bromide  of  potas- 
sium. The  inhalations  shotikl  lie  used  two  or  three  times  a  day,  and  hist  about 
five  minutes  each  time,  Diret^t  applications  to  the  larynx  are  much  more  eflfeetive 
than  inhalations,  but  these  can  he  eniployed  only  by  the  aid  of  a  laryngeal  mirror. 
Of  these  we  use,  first  of  all,  nitrate  of  silver,  at  Hi-st  in  a  weak  sohition  (one  to 
thirty) ;  later  in  a  more  H:>ucentnitetl  form  (one  to  ten,  or  even  one  to  five).  These 
applications  ai*e  made  every  two  or  three  daj-s.  Besides  nitrate  of  silver,  the  larynx 
may  also  be  painted  with  pui*©  tincture  of  iodine,  or  with  iodine  and  glycerine,  or 
with  concentrated  st>Iutious  of  alum  or  taniiin.  Where  the  secretion  of  mucus 
is  considerable  ,benefit  will  be  obtained  from  inhalations  of  turj)entine,  or  of  oleum 
pini  or  olpum  pini  jjumilioiiis  (P.  G,). 

Wutei'-cures  are  also  often  prescribed  in  chmuic  catarrh  f»f  the  larynx.  These 
are  so  far  of  advantage  that,  from  the  greater  cai'e  which  the  patient  takes,  and 
fi-^m  the  good  air,  the  catarrh  improves.  Empirically,  we  prescrilje,  esi>ecially 
for  "full-blooded*'  patients,  the  cold  sulphur  springs,  like  Neniidorf,  Eilsen^  or 
Weilbach,  or  the  sulphate  of  sodium  watera,  like  Carlsbad  and  Maiienbad,  while 
we  send  those  of  delicate  constitutions  to  Ems,  fc>alzl>runn,  Salzungen,  Reichenhall, 
or  Ischl. 

The  treatment  of  laryngitis  hypertrophica,  when  it  leads  to  stenosis^  must  be 
mechanical.  Schrolter,  In  particular,  has  devised  several  metlKKls  in  oi-der  to 
dilate  the  stenosis  gradually  by  the  intnxluctiun  of  bougies  and  hai'der  dilators. 
The  details  of  this  treatment  are  to  be  found  in  the  later  special  works  referred  to 
aliove. 


OHAPTKR  TIT. 


ItARTNGBAIi  PSRICHONDHlTIS. 

^iolo^  and  Patltological  Anatomy.— The  iullainmation  of  the  periclion- 
di'ium  of  the  laryngeal  cartilages  is  in  very  mre  casii^s  apparently  a  priniaiy 
disease.  It  is  much  more  fi*eipiei>tly  secoiulary  tcj  other  lai'^^ngeal  atfe^-tions, 
especially  tuberc^ulosis  luid  sy]»hilis  of  the  larynx.  Furthermore,  it  de%'elops 
secondarily  in  severe  acute  diseases,  inrKst  fi-eciuenHy  in  typhoid  fever,  moi'e 
raroJy  in  small-pox,  diphtheria,  etc.  Suijerficial  ulcerative  processes  in  the  mu- 
cous meiabrane  often  precede  the  ijerichondritia  in  these  cases,  and  the  participa- 
tion of  the  perichondrium  in  the  inflammation  arises  fnmi  their  gradual  deep- 
ening. Anatomically,  we  have  to  do  as  a  rule  with  a  purulent  inflammation, 
which  usually  leads  to  tlie  formation  of  ciivumscril)ed  abscesses.  Most  laryn- 
geal abscesses  have  their  origin  in  the  iierichondriiun.*  The  |)erichondrium  is 
m  ijart  destroyed  by  the  aljscess  and  in  part  elevated  from  the  cartilage.  The 
cartilage  then  becomes  necrotic,  break.s  in  pieces,  and  is  exi^elled  in  small  particles 
or  in  masses. 

Perichondritts  occurs  most  frequently  in  the  cricoid  and  aryta^noid  cartilages, 
much  more  rai-ely  on  the  internal  or  external  surface  of  the  thyroid  cai'tilage. 
Hence  we  distinguish  an  internal  and  an  external  perichondritis.  A  perichon- 
dritis of  the  epiglottis  has  also  been  rei>eatedly  observefL 

Symptomatology* — In  the  rare  cases  of  primary  perichondritis,  marked  laryn- 
geal symptoms  are  speedily  developed  iu  a  person  previously  healthy.     These 


*  Puro  Bubmucotia  abeooa»eS|  the  so-called  phlegmoooua  lAryngitls,  occur  only  in  very  rare  cases. 
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^rtnptoms  are  pain  aod  tenderness  on  pressure  over  the  larynx,  baarBene&a,  and 
c<iugh;  and  to  them  are  usually  mmju  addc*d  Uie  giisrns  of  a  dan*;fT»ius  ntenoifis  of 
the  larynx.  In  seoondary  oases,  wliitii  occur  almost  always  in  patients  who  are 
already  fieriouMly  ill,  the  sjTnptoms  of  Kt«no»iR  are  often  the  first  to  i>oint  toasevore 
disease  of  the  larynx.  On  luryngriscopic  examination,  besides  the  general  redness 
and  swelling  in  particular  places,  we  can  sometimes  reoo^iize  a  circumscribed 
protrusion  of  the  mucous  membrane  caused  by  the  abscess.  We  often  find, 
besides,  a  considerable  collateral  cpdema  of  the  surrounding  mucous  membrane, 
which  oedema  fi*equently  \ih»  a  g-reater  share  in  the  production  of  8teno.sis  than  has 
the  primary  affection  itself.  T>ie  dreaded  tjedema  of  the  j^lottis  (tederoa  of  the 
ary-epiierlottic  ligaments  in  typhoid,  tuberculosis  of  the  laiynx,  etc.,  is  usually  due 
to  perichondritis  of  the  cricoid  or  arytenoid  cartilages.  Finally,  we  can  see 
with  the  laryngoscope^  especially  in  perichoudrilis  arytiPnoidea,  a  considerable 
disturbance  of  motion  of  the  affectwl  ar>^ta»noid  cartilage,  an<l  alno  of  the  vocal 
cords.  In  the  later  stages,  if  the  al*f5cess  has  been  opened,  or  if  it  bi^aks  of  its  own 
accord,  and  the  whole  cartilage  or  a  part  of  it  is  expelled,  we  can  nuike  out  the 
extctit  of  the  destruction  that  result-s  more  accurately  by  the  laryngoscoix^. 

Laryngeal  perichondritis  terminates  faUilly  in  a  grt^t  number  of  caaea  from 
the  developnjent  of  stenosis.  In  other  cases  llie  most  threatening  symptoms  may  be 
avtrrted  for  a  time,  but  the  primary  di.sease,  such  as  tuberculosis,  finally  comes  to 
an  unfavorable  termination.  In  the  rare  cases  in  which  recovery  occurs  after 
primary  perichondritis  or  after  the  teiTniiiation  of  the  primary  disease,  such  as 
typhoid,  this  recovery  Lh  often  incomplfte,  nince  a  chronic  stenosis  of  the  larynx 
remains  from  the  ensuing  cicjitricial  c^tnti'uclions. 

The  difl^osis  is  usually  obBcure  during  the  tirst  period  of  severe  symptoms  of 
lis,  since  it  in  ditlicult  ti3  make  a  laryngoscopic  exaniirmtion,  and  it  is  also 
not  always  easy  to  detennine  the  condition.  We  lu^  usually  justified,  however, 
in  making  the  diagnosis,  if  in  those  diseases  which  wc  have  mentioned,  in  which 
we  know  by  experience  tliat  a  ])erichondriti8  quite  frequently  occurs,  the  danger 
fif  .suffocation  arises  m  addition  to  the  other  laryngeal  sympU>ms.  It  is  uf  prac- 
tical imiKirtance  to  recognize  stenosis  of  the  lar>^^lx  with  certainty,  for  it  demands 
speedy  thera])eutic  interference. 

Treatment— In  tho  l*ogiuning  of  the  affection  we  may  try  to  reduce  the  inliam- 
mation  by  the  internal  and  extcnuil  application  of  ice  or  by  leeches;  but  if  ste- 
nosis of  the  larynx  occurs,  surgical  interference  is  usually  neces8ar>%  for  only  in 
very  rare  cases  do  we  see  the  abscess  open  of  itself  and  a  subsidence  of  the 
mgen»us  symptoms  follow.  In  the  majority  of  cases  the  (uitient  can  be  saved 
>m  suffocation  only  by  the  timely  iierfonnance  of  ti*achcntoriiy.  The  laryngeal 
absioeas  has  been  repeatedly  oiR'tiwl  internally  by  laryngoIogiKls  with  favorable 
results.  If  a  chronic  stenoHiK  of  the  larynx  remains  after  a  favonible  termina- 
tion of  the  dii^ase,  either  the  |>atient  must  wear  a  tracheal  canula  all  his  life,  or 
the  attempt  may  bo  ma4le  to  dilate  the  stenosis  gradually  by  the  methods  referred 
to  in  the  preceding  chapter. 


CHAPTER  IV. 

CEDEMA  OP  THB   GLOTTIS. 

The  practical  importance  of  the  subject  demands  a  brief  special  description  of 
cnlema  of  the  glottis^  by  which  name  we  mean  cedema  of  the  eutrauee  of  the  lar- 
yiix»  especially  of  the  ary-epiglottic  liganjents.  Wo  have  already  learned  to 
rooogniae  laryngeal  i^richondritis  as  one  of  it3  most  frequent  causes.     In  less 
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deeply  seiited  inflammations  in  the  larynx  and  its  ncif^hborhood,  however,  oedema 

of  the  glottis  may  sometimes  develop  as  a  dangerous  complication,  especially  in 
C4ises  of  Iar3"nf:n^tis  ocfinmujc:  in  tlio  rooT'we  of  severe  acute  diseases,  like  typbuid, 
fimull'pnx,  nr  erysipela^s  or  in  inHammations  cif  tbe  larynx  arisiup^  from  severe 
mecliaiiical  or  chemical  irritation,  like  hot  steam  or  cori-osive  substances,  or  from 
wouods  of  the  larynx,  or,  finally,  from  foreign  bodies  ui  the  lar>'nx.  The  col- 
lateral oe-dema  in  angina  Ludovici,  in  intense  inflammations  of  tbe  pai-otid  glancL 
or  the  tonsils,  etc,  may  in  rare  cases  cxteTjd  to  the  ary-epiglottic  ligaments. 
Finally,  onicma  of  the  glottis  occurs  in  rare  c-ases  as  a  c<»niplication  of  general 
o-dLMtiaof  the  IxKly.as  a  result  of  Bright's  disease,  diseiise  of  the  heart,  emphysema 
of  tbe  lufigs,  etc.  (JEdcma  of  the  glottis  ha>s  iMien  rt>i>eatedly  observed  to  come 
on  quite  suddenly,  especially  in  Brigbt^s  disease. 

The  chief  s;v'Tnptom  of  *pdema  of  tbe  glottis  is  dyspnoea,  wlitcli  comes  on  as 
a  result  of  the  stenosis  of  the  entrance  of  the  larjnix,  and  is  sometimes  extreme. 
At  first  this  is  cliiefly  on  inspiration,  but  it  soon  comes  on  with  expiration  also. 
Respiratiiin,  especially  inspiration,  is  accompanied  by  a  loud  laryngeal  stridor. 
As  a  result  of  tbe  ioctmiplete  entrance  of  the  air,  tlie  efforts  at  inspiration  in- 
volve the  neck,  the  epigastrium,  and  the  sides  of  tbe  thonix.  We  see  with  tlie 
lar>*ugo.scope,  if  the  examination  be  successful,  an  a*dematous  swelling  of  tbe  ary- 
epiglottic  ligaments,  and  often  a  swelling  of  the  epiglottis  and  tlie  false  vocal 
cords.     Sometimes  we  succeed  in  feeling  the  swollen  parts  with  the  finger. 

II  tbe  dyspnoea  reaches  a  degree  which  threatens  life,  an  oi>eration  is  the  only 
thing  wbich  can  afford  relief.  Laryngologists  attempt  to  reduce  tbe  sw^elliiig 
by  long  incisions  in  the  oxlematous  parts.  If  iJiis  doe.s  uot  succeed,  tiiicbeotomy 
oiust  be  performed.  If  the  iiinoediate  tlariger  to  life  is  thus  averted,  further 
trealmenl  should  be  dii-ecled  to  the  disease  which  has  given  rise  to  the  oedeuia. 


CHAPTER  V. 

Tt7BEROCrLOSI8  OP  THE  LARYNX. 

{LaryhJjftiil  Phthiei*.     i'on*Htnption  nj  thr  Larynz.) 

iEtiolog^.— Since  tuberculosis  of  the  larynx  is  in  most  cases  combined  with 
tuberciilosis  of  other  organs,  especially  of  tlie  lungs,  we  must  refer  to  tbe  descri|)- 
tion  of  tuberculosis  of  tbe  lungs  for  tbe  general  {etiology  and  pathology  of  the 
disease.  A  particular  desi'riptiou  of  the  special  apix*anincej<  in  laryngeal  tuber 
culosi.s,  is,  however,  justifiable,  becaus*^  tul^iTulosis  may  at  times  begin  in  the  larynx 
and  may  remain  isolated  there,  at  least  for  a  time;  and,  furthermore,  in  many 
cases  of  laryngeal  tuberculosis,  which  are  evidently  combined  with  pulmonary 
tuberculosis,  tbe  laryngeal  syniptoms  arf?  pi^dominant  in  tbe  clinical  picture  of 
the  disease.  Many  physicians  have,  wr-ongly  as  we  lb  ink,  disputed  the  fact  that 
tuberculosis  can  begin  in  the  larynx.  Clinical  experience  not  infrequently  teaches 
us  thai  men,  who  up  to  that  time  w^ei-c  appai*eTitly  in  g<:)od  health,  are  attacked 
with  hoarseuass,  the  disease  being  at  first  thought  to  be  a  c>fmimon  laryngitis, 
but  at  last,  by  its  later  course,  proving  t4:>  he  a  tuberculosis.  In  spite  of  the  most 
careful  examination,  thew  are  not  to  be  found  at  first  the  slightest  physical 
signs  of  disease  in  the  hmgs.  and  not  till  later  do  the  manifest  signs  of  a  pnl- 
monary  tuberculosis  succeed  the  symptoms  of  a  laryngeal  affection.  In  such  cases 
it  seems  to  us  an  afTectation  to  claim  that  there  is  a  primary  pulmonary  tnliercn- 
losis  which  could  not  be  made  out  at  first.  Everything  is  much  more  in  favor  of 
the  opinion  tliat  tbe  tul>ercular  poison,  the  tubercle  bacilli,  may  sometimes  first 
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fix  upon  the  larynx,  excite  the  first  symptoms  of  tuberculosis  there,  and  only  later 
attack  the  Itinp}. 

In  the  umjorily  of  cases  of  larynf^eal  tut>erculnRis  the  symptoms  are  devel- 
oped, of  course,  secondarily  in  the  course  of  ch»*onic  pulinonary  phthisis.  We 
fthiUl  see  that  in  th<K5e  causes  the  disease  of  tlie  larynx  is  to  be  considered  as  the 
resmit  of  an  infection  of  the  mucoua  membrane  of  the  larynx  by  tlie  tuberculous 
sputum  which  passes  over  it.  In  ab«^ut  oue  fourth  of  all  cases  of  pulmonary 
tuberculosis  this  complication  cjccurs.  if  we  inclu<ln  all  the  mild  diseases  of 
the  larynx.  Marked  and  extensive  tulierculosis  of  the  larynx  is  much  rarer, 
however. 

Fatholo^cal  Anatomy. — In  its  anatonnVal  apfK^arance.*^  the  lai'ynfreal  affection 
which  complicateH  pulmonary  phthisis  or  occurs  primarily  is  at  first  usually  a 
simple  catarrh  of  the  mucous  membrane,  which  does  not  differ  in  any  reniarkable 
way  fwjm  any  other  laryn^al  caU*rrh.  Shallow  erosions,  too.  on  the  vocal 
cords  or  l>etween  the  aryUenoid  t-artilages  have  nothinj^  chanicterislic  in  them- 
selves. In  fact,  it  is  even  harfl  to  decide  whether  the  simple  larynf?:eal  catarrh  and 
superficial  ulcers  in  the  larynx,  which  often  occur  in  phthisical  patients,  a>'e  really 
in  exery  case  8i>ecitic  lubei*cular  atfcc'tions.  Perhaiw  Ihey  are  often  onlj^  the 
result  of  the  mechanieul  irritation  from  the  frequent  coug-h  or  of  the  chemical 
irritation  from  the  sputum.  Tliis  question  is  to  be  decide*!  finally  only  by  the 
discovery  of  the  special  tubercle  bacilli  in  the  laryngeal  atTcctions  of  phthLsical 
patiejits. 

The  more  marked  changes  in  the  larynx  in  phthisical  patients,  however,  are 
without  doubt  always  of  tubercular  oriji^'in.  In  these  we  tintl  a  characteristic 
tuliercular  intiltratdon,  with  the  forinati*»n  of  miliary  tubercles  in  the  mucous  and 
.submucous  tissues.  When  the  inflUraleil  |>arts  break  down,  ext<^nsive  ulcers  are 
formed  which  always  •xtend  farther,  and  whose  favorite  seat  is  on  the  arj*tfenoid 
cartila|2res,  the  vocal  cords,  and  the  epifrlottis.  From  the  latter  the  ulcers  not 
infrequently  extend  U»  the  l>aek  of  the  tongue.  In  severe  easels  we  often  find  a 
'■•"d  collatei-al  redema  in  the  neipihlwrins*  parts  accom|»anyin|cr  the  intlam- 
<»n,  and  s<>metimes  the  tubercular  i^ei  ichondritis  which  has  ali'eady  been  de- 
ScriijciK 

Clinical  Symptonift.— In  Ihe  beginning  of  tuberculosis  of  the  larynx  the  laryn- 
j>oecope  usually  shows  noiliing-  but  the  appearances  of  a  simple  catarrh.  In  the 
lat-er  sta^^ea,  however,  UKjst  of  the  special  signs  of  the  destructive  tubercular  pro- 
cess, like  ulcei-s,  infiltratirui,  etc.,  can  be  very  satisfactorily  made  out.  In  fact, 
we  often  get  in  this  way  a  lx>tter  pi<'tur(3  of  the  disease  than  wo  do  at  the  au- 
topsy, for  the  hy]jerfemia  and  swell in;jr  <'f  Ihe  i>arts  are  much  diminished  in  the 
cadaver. 

The  other  clinical  symptoms  of  tuberculosis  of  the  larynx  vary  very  mncla  %vith 
the  extent  and  intensity  of  the  process.  S*imetimes  they  consist  merely  in  mod- 
erate nmg-hness  and  hoarseness  of  the  voice,  hut  in  other  ciuses  they  increase  to  the 
ino^t  iMinful  condition  which  is  ever  seen  in  any  variety  of  tuberculosis.  This 
is  especially  apt  to  be  the  ca,se  if  Ihe  ulceration  involves  the  epig-lottis  antl  the 
aryta^noid  cartilages.  Swallowinjr  is  then  extremely  painfid,  s«i  that  the  imtritit  n 
is  very  often  impaired,  and  painful  attacks  of  coujgrhing-  frequently  occur.  If 
Mjvere  ulceratmns  attack  the  v<»cal  cortls.  and  their  fi-ee  mobility  is  affected  to  a 
marked  degree,  the  hoarseness  increa.ses,  and  finally  readies  a  complete  aphonia. 
Death  finally  occurs  fnmi  ^^nerul  inanition,  or.  exceptionally,  from  tcdema  of  the 
glottis. 

The  dtagnosifl  of  tubercnlogii  of  the  larynx  is  not  dilflcuU  if  pulmonary 
phthisis  is  already  known  to  be  present.  When  attention  lias  lieen  cjilletl  to  it 
from  the  onset  of  hoarseness  or  from  some  dist  urbane©  in  swallowing,  we  recognize 
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the  character  and  seat  of  the  changfes  hy  the  aid  of  the  laryngoscope,  ine  diag- 
nosis, however^  may  present  much  diJBcuJty  in  ca.se.s  where  we  are  not  sure  that 
an  atfectioii  of  tlie  Innt^  oo-exislii.  As  has  been  said,  the  symptoms  at  Jii-st  tire  not 
unlike  those  of  a  simple  catarrh,  and  the  suspicion  of  the  existence  of  tuberculosis 
Is  first  aroused  from  the  wtubbornness  of  the  disease,  the  condilimi  of  the  patietit» 
some  inherited  taint,  the  onset  of  fever,  and  the  remarkable  emaciation.  With 
the  changes  in  tlie  lai-ynjc  which  have  been  deficribed  the  distinction  l>etween 
tuberculosis  and  syphilis  may  be  very  difficult.  In  syphilis  of  the  larynx,  how- 
ever^  we  find  that  conexisting  changes  in  the  pharynx  are  much  commoner 
than  in  tuberculosis,  and  the  cicatricial  formation  which  is  usually  visible  fur- 
nishes, besides,  a  very  characteristic  evidence  of  sy]>hiUs.  The  diagnosis  of  tuber- 
culosis of  the  larynx,  however,  is  made  perfectly  certain  in  all  dooblful  citses 
by  the  disctjvery  of  tulx^ivle  baciUi  in  the  patient's  expectoratitjn  or  in  tfic 
secretion  from  the  ulcer,  whieh  often  can  l>e  easily  obtaine<l  by  the  aid  of  a  fine 
laryngeal  brush.  In  regard  to  the  lar>ngoscopic  appearances,  we  may  also  say 
that  a  thick  iiitiU ration  of  the  epiglottis  with  a  partial  ulceration  of  the  Hame  is 
au  appeamuce  which  is  almost  exclusively  continetl  to  tuten^ulosis.  The  same  in 
true  with  regard  to  a  market!  pixijecting  infiltration  of  the  iuter-arytienoid  re- 
gion. 

For  the  general  treatment  of  tuberculosis  the  reader  is  referred  to  the  con- 
sidci-ation  of  pulmonary  tul>erculosia.  We  shall  here  discuss  merely  the  local 
treatment.  This  is  in  the  milder  forms  the  same  as  for  simple  laryngeal  catarrh. 
There  is  no  doubt  that  even  genuine  tul>eivuious  ulcertitifm  of  the  larynx  may  be 
healed.  Neverthelef*  permanent  curt\s  of  this  sort  are  exceptional.  Of  course 
very  much  depends  upon  the  genenil  condition  of  the  ^Kitient,  and  upon  the  co- 
existing state  of  the  lungs.  For  l(^'al  treatment  iusutflalioiis  of  iodoform  and 
iodid  weiv  for  a  time  sti^Jiigly  recommiendf^h  but  they  are  i|OW  for  the  most  part 
abandoned.  Of  late  the  best  results,  eompanitively  sjx^uking,  have  been  rejiorted 
from  tlie  local  employment  of  lactic  acid,  in  a  solution  t»f  (Jiii'ty  per  cent,  to 
eighty  per  cent,  and  pi-ec-etled  by  cocaine,  and  of  menthol  in  a  twent^^-per-cent. 
solution  in  oil.  But  all  these  methods  of  treatment  demand  considerable 
dexterity.  Inhalations  ai'e  for  the  most  pnrt  meivly  palliative.  We  have  always 
obtained  the  l>est  satisfaction  in  this  regartl  fn>m  inhalations  of  Peruvian  balsam. 
It  is  our  conviction  that  for  any  true  advance  in  the  treatment  of  laryngeal 
tuberculosis  we  must  lo<jk  to  surgery,  and  not  to  endo-larjTigeal  manipulations, 
which  ai^  always  unsatisfactory  even  in  the  liest  hands,  but  to  a  complete  excision 
of  the  disea-sed  tissue  by  means  of  laryngotomy.  In  advanced  ca!$es  it  will  usually 
be  found  advisable  to  employ  merely  pallialive  treatment. 

The  constant  use  of  crackeil  ice,  and  especially  a  lavish  employment  of 
naiToties,  form  the  l>est  means  of  lessening  the  pain  and  the  difficulty  in  swallow- 
ing. SulK?utaneous  injectiuns  of  morplnne  a  quarter  of  an  hour  Ijefure  each  meal 
often  afford  great  relief.  Besides  this,  we  can  paint  the  larynx  with  strong  solu- 
tions of  morphine,  blow  in  powdered  morphine,  or  let  the  patient  inhale  .solutions 
of  morphine  or  bromide  of  potassium.  Cocaine,  which  is  an  excellent  local 
aufKsthetic,  excels  all  these,  however,  in  potency  (von  Anrep).  If  we  paint  the 
ulceratetl  nnu^ius  membrane  at  the  entrance  of  the  larvnx  with  a  ten-  or  t^venty- 
per-cent.  solution  of  coeaine,  in  a  few  minutes  sueh  an  ana^stlie^^ia  of  the  atfected 
parts  ensues  that  swallowing  may  take  place  without  any  pain.  The  following 
formula  may  be  used : 

5  Cocaini  muriatis gr.  xv-xxx  (l'0-20) ; 

Alcohol 3  88  (2'0); 

Aquae  destillatai 3  ij  (g-O). 
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Unfortunately,  the  actioD  of  cocaine  is  extremely  transitory,  so  that  the  paint^ 
ing  must  be  repeated  over  and  over  again. 


CHAPTER  VL 


PARALT8SS  OP  THS  LARYNGEAL  MUSOLES. 

1 .  Paralysefl  in  the  DiBtribution  of  the  Superior  Laryngeal  Nerve. —The  mipe- 
'riop  laryngeal  nerve,  arising  from  the  vagus,  is  the  sensory  nerve  for  the  mucous 
membrane  of  the  upper  portion  of  the  larynx  down  to  tlie  glotlin,  and  also  for 
the  mucous  ineinbmiio  of  tho  epijiflottig  and  its  neighlHirhocHl,  Besides  this,  it  also 
Mupplies  n)ot«.ir  fillers  to  the  c'rico-th\'roid  muscle.  Clinical  experience  render*  it 
pn>bable  llmt  the  sujjeriar  laryngeal  nerve  ali*o  supplies  the  depressors  of  the 
epiglottis,  the  thyro-epiglotlideus,  and  the  aryticno-epiglottidei  muscles,  and  per- 
haps also  the  arjiirnoideus  mUvScle,  The  last  thi'ee  muscles  mentioned,  however, 
l>erhaps  derive  some  motor  fibers  from  the  recurrent  nerve  alao  (the  inferior 
iar,\  ngwil  nerve). 

Paralysis  of  the  crico-thyroid  muscles  and  of  thu  depressors  of  the  epiglottis 

seen  most  frequently  after  recovery  from  diphtheria.     It  is  iLsually  a  pjut  of  a 

more  extensive  paralysis,  and,  in  addition,  is  frequently  as»rNf.'iatetl  with  anifstlie- 

of  thijse  parts  of  the  mucous  membrane  which,  as  we  have  seen,  derive  their 
►ry  libers  from  the  suijerior  larjngeal  nerve  (von  Ziemssen). 

Paralysis  of  the  thyro  epiglottideus  and  the  aryta^no-cpiglottidei  muscles  ia 
recf»gni2cd  by  the  immobility  and  the  erect  ijosition  of  tlie  epiglottis,  which  is 
directe<l  toward  the  back  of  the  tongue. 

Paralysis  of  the  crico-thyroid  muscles  makes  the  voice  rough,  and  es{)ecially 
renders  the  pwjduction  of  high  tones  imj>ossible,  since  for  this  purp<.)se  we  need 
the  action  of  this  muscle  as  a  t^^nsur  i>f  the  vocal  cords.  Tlxe  dolection  of  this 
[teiralysis  by  the  laryngoscope  is  extremely  diflicult.  Its  chief  signs  are  a  con- 
i^avity  of  the  edges  of  the  vocal  cords,  a  Im-k  of  visible  vibration  in  them,  and 

*hap8,  in  unilateral  paralysis,  a  higher  iK>sition  of  the  v<xal  cord  on  the  sound 

For  paralysis  of  the  arytipnoideus  muscle,  vide  h\fra, 

2,  Paralyse*  in  the  BiBtribntion  of  the  Inferior  Laryngeal  or  Recmrent  Nerve. 
— Tlie  recurnnit  nerve  supplies  with  Hciisfiry  fibei's  the  umcous  membr-ane  of  tlie 
inferior  cavity  of  the  larynx  below  the  glottis,  and  it  is  the  motor  nerve  for  all  the 
I ,  ■  muscles  except  the  crico-thyroid,  and  except  possibly  the  depressors  of 
li  ttis  (vif^e  Hupra).  The  muscles  innervated  by  it  are  arrangt,»d  uccoinUng 
to  their  function  in  the  three  following  grtiups: 

a.  The  openers  of  the  glottis— the  posterior  crico-arytjenoid  muscles  alone. 

b.  The  closers  of  the  glottis— the  lateral  crico-arytsenoids  and  thearyt^enoideus 
(transverse  and  oblique), 

c.  The  tensors  of  the  vocal  coi-ds— the  thyro-arj-tasnoids,  which  act  usually 
as  closers  of  the  glottis,  but  which  very  often  produce  the  fine  differences  in 
tension  in  the  vocal  cords  which  are  necessary  in  singing  and  in  nunlulations  of 
speech.  Thoy  accordiiiifly  have  the  same  task  as  Ihe  coarser- working  crico- 
thyroid muscles,  which  are  innervated  by  the  superior  larjTigeal  nerve. 

The  motor  fil>ei*s  for  all  these  miis4*les  have  their  special  origin  in  the  accessory 
nerve,  from  which  they  pass  into  the  trunk  of  the  vagus,  and  from  this  into  the 
laryngeal  nerves. 

Most  of  the  paralyses  of  the  recurrent  nerve  are  of  peripheral  origin.     Elxcepi 
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in  the  pure  muscular  pai'eses  (ride  »tipra),  which  arise  not  infrequently  in  tho 
couise  of  other  laryni^eal  affections,  peripheral  jwiralysea  of  the  vocal  cords  occur 
witb  the  f^reiitest  relative  frequency  from  an  ahnormul  pressure  on  the  trunk  of 
the  recurrent  nerve,  esi>eciaUy  in  aueurism  of  the  arch  <if  the  aorta,  which  may 
cause  a  left-sitled  paralysis.  Tumors  of  the  bronchial  glands,  cancer  of  the 
fp-sophafjus,  thyroid  or  mediastinal  tumors,  and,  in  rare  cases,  even  large  pericar- 
dial etfusions,  nuiy  also  t-ause  a  paralysis  of  the  recurrent  on  one  side.  Paralyses 
on  the  rijErht  side  are  seen  quite  fi*equeiitly  in  contractions  at  the  apex  of  the  right 
lung-  and  in  the  rare  cases  of  aneurism  of  the  subclavian  uHery.  The  paralyses 
of  tlie  laryngeal  muscles,  which  are  sometimes  met  with  after  recovery  frooi  diph- 
theria (g.  v.),  also  belonj^  to  the  peripheral  paralyses  of  the  recurrent  nerve, 
and  then- cause  is  to Jie  found  in  a  degreueratiou  of  tlie  branches  of  the  affected 
nerves.  In  other  cases  the  pjuni] y^ts  of  the  recurrent  nerve  is  du*?  to  an  atfection 
of  its  i!bei"s  in  the  vagus  or  even  in  the  accessorius.  Excluding  certa.in  injuries 
fivjni  oi>emfions,  ihe^e  affections  are  usually  due  to  new  growths  which  cause  a 
imralysis  of  conduction.  Panilysea  of  the  recurrent  nerve  also  arise  from  affec- 
tions of  the  nucleus  of  the  accessory  nei-ve  in  diseases  of  the  medulla,  in  the 
different  forais  of  at-'ute  bulbar  paralysis,  in  chronic  bulbar  paralysis,  in  multiple 
sclerosis,  etc.  Tho  frequent  hysterica.1  paralyses  in  the  distribution  of  the  ik- 
current  nerve  are  to  bo  regarded  as  cerebraL  Finally,  jmralyses  of  I  he  laryngeal 
muscles  are  sometimes  observed  for  which  we  ai^e  not  in  a  pjsifion  to  find  any 
ciiuse. 

1.  Complete  Paralysis  of  the  Becmrent  Nerve.— Paralysis  of  all  the  laryngeal 
muscles  supplied  by  the  recurrent  ner\'e  occurs  quite  frequently  in  tlie  pressure 

paralysis  of  the  trmik  of  the  i-ccmri'cnt,  or  of  it* 
fibers  in  fhe  \'agus.  With  the  ]lai*yng"oscoj>e  (see 
Fig".  14^  we  find  the  vocal  cowl  on  tlie  paiiUyzcil 
side  in  a  middle  position,  often  falsely  called  a 
*' cadaveric  position,"'  and  couqdetely  motionless 
on  respiration^  and  also  on  pbonation.  On  pho- 
nating'  as  strongly  as  passible,  the  vocal  cord  on 
the  sti'Uud  side  passes  beyond  the  median  line, 
the  aryt^enoid  cartilagt*  also  crosses  the  line,  and 
cousequently  the  glottis  is  put  in  an  ol>lique  ix>fii- 
tion.  The  other  symptoms  ai-e  sometimes  so  slig-ht 
that  without  a  laryng^scopic  examination  we  do 
not  even  think  of  a  paralysis.  The  speech,  however,  is  usually  not  pure;  it 
often  breaks  into  a  falsetto,  and  the  jjatieut  is  easily  tired  by  s\x*aking.  With 
bilateral  pan^lysis  of  the  I'ccurrent  nerve,  whi<di  is  very  rare,  we  find  lK>th  vocal 
cords  motionless  in  a  middle  position.  Complete  apbcmia  exists,  and  it  is  impossi- 
ble to  cou^h,  since  in  coughing  we  have  to  make  at  first  a  complete  closure  of  the 
glottis.     There  is  no  dyspno?a,  however,  if  the  patient  keeps  quiet. 

2.  Paralysis  of  the  Bilators  of  the  Glottis,  t  Je  Posterior  Crico<arytffiiioid 
MuBCles.— Bilateral  panilysis  of  these  muscles  is  a  very  rare  phenomenon,  but 
clinically  it  is  of  the  utmost  imixirtance,  since  it  results  in  a  conditirm  of  most 
marked  inspiratory  dyspncm.  This  condition  develops  ^''radually,  and  usually 
without  any  cause  that  has  l>een  satisfactorily  determined.  There  is  pn>bably 
aome  affectiim  of  the  nerves  themselves  which  finally  leads  to  the  paralysis.*  In 
moet  cases  the  disease  lasts  for  years.  Tlie  dysputea  may  increase,  es[>ecially  from 
external  cauaeSj  to  severe  attacks  of  suffocatiouj  and  tracheotomy  is  frequently 
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•  It  ia  remarkable,  however,  thut  a  purely  mechanical  hiadmnec  to  the  dilfttatloa  of  the  glottla  tJiAf 
occur  from  tho^forniution  of  ancbylosiH  in  the  crico-arytiuiioid  iirticulation. 


1 


PARALYSES  OF  THE  LARYNGEAL  MUSCLES. 


Ul 


Fto  15.— <Trom  ZtB»ssicw  )  C«im|>let<e 
bilAleral  parayt^b of  Un-  iniMiictifi 
at  tbe  inooiejit  of  iiiMUlrmtlou. 


neoeoBarj.     In  paralysis  of  the  dilators  of  the  glottiH  llio  respiration  h  fto  cbaugcd 
that  mapimlton  only  is  dirtlcult,  pntlracted,  and  noisy,  while  expiiutiun  is  free 
and  uzihinder^l.     This  <h?peuds  on  a  valve-like  ac- 
tion of  th«?  vocal  cuitls.     They  are  drawn  together 
l>y  the  dilatjiiion  of  tlio  thonuc  on  inspiration,  while 
pllie  cun-eul  of  air  in  expiration  easily  pushes  them 
aside.     Phonatioii  is  usually  entirely  undisliirhod. 
With  the  lank'nposiccSpe  (see  Fig.  15)  we  tind  the 
glottic  changetl  to  a  Himdl  slit,  wiiich  grown  nar^ 
iwer  instead  of  wider  6u  inspi ration. 
Tbe  prognoaii?  is  usually  unfavorahle.     Only  in 
the  byTSterieal  can  these  appai'ently  severe  eondi- 
tious  appear  and  disn])pear  again  in  a  sljort  time. 

3.  Paralysifl  of  the  Thyro-arytsenoid  MuBcles.— 

The  paralj'sis  or  paresis  of  these  nuistles,  which  run  into  the  vocal  r^rd-s.  and 
whieh  are  their  chief  tensors,  is  one  of  the  most  fretiuent  of  the  paralyses  of  ihe 
laryngeal  muscles.  It  ftceurs  especially  in  acute  and  chronic  catarrh  of  the  laryn- 
?al  wueous  membrane,  and  is  oftcja  the  chief  i^uust^"  of  the  accompanying  hoarse- 
ness. It  also  fivijuently  develops  a^  the  niMilt  of  an  hahituul  over-exertion  of 
the  voire  in  singers  and  public  speakers,  and  it  is  on<^  of  the  commoueeit  cau.se}>  of 
hy.sterical  iiphonia. 

Paralysis  of  the  thjTo-arytienoid  muscles  may  l*e  bilateral  or  unilateral.  It  is  fre- 
quently associated  with  a  pai*esis  of  tlie  other  closers  of  the  glottis*  the  arj'ta-noidei 
and  the  crico-thyroid  muscles.  With  the  laryngoscope  (see  Fig.  16),  in  the  ordina- 
ry bilateral  paresLs  of  tbe  thyro-arytaMioid  mn.seleH,  we  see  that  on  phonation  the 
glottis  does  not  close  completely,  hut  that  an  oval  sptwe  is  left  Iwt  ween  the  v<  K'al  cords. 

In  unilateral  pamlysis  the  «lTe<:ted  eojtl  shows  a  concavity  of  its  edge.  The 
voice  is  alway.s  more  or  le4<s  lioar??e  aitd  low  and  the  s|jeech  Ls  strained. 

In  many  cases,  after  a  cure  of  the  original  catarrh,  a  complete  recovery  from 
the  jKiralysis  may  follow  by  taking  good  care  of  the  voice.  Hysterical  jwiralysea 
are  diagnosticated  by  their  sudden  disappearance  and  reapy>eamuce,  usually  after 
some  p!?iychical  disturbance.  They  are  quite  common  in  children  of  the  age  of  ten 
to  fourteen  yeai*s,  especially  in  girls.     (See  the  chapter  on  hysteria.) 

4.  Paralysis  of  the  arytsenoideiu  muscle  is  rarely  an  isolated  phenoim  uon.  It 
is  scunelimea  seen  in  laryngeal  catarrh  or  in  hystericvil  upliunia.     The  vttice  is 

quite  hoarse,  and  with  the  larj'ngosicoiie  {set*  Fig.  17) 
we  find  on  phonation  tliat  the  whole  anterior  part  of 
tbe  vocal  cords  closes  well,  but  that  the  cartilaginous 
gjotlis  remains  open  as  a  trianguhir  gap  on  account  of 
llie  imperfei't  motion  of  the  ar>'ta?noid  cartilages  to 
wai-d  each  f>ther.  When  the  thjTO-arytafnoids  are 
paniljTied  with  the  aryt'cnoideus,  the  glottis  shows  on 

Fio    irt,--(Frora  7Amu^r^.)-?s.   pl>*>"**^''^"  »^  uarrx.w  hour-glass  opening  (see  Fig.  18). 

miysiH nf  boOi  lnt**miU  Uiyro-   Both  the  anterior  and   the  posterior  jxirtions  of  the 

cmiri"of  ttn  ttcut»)*laryo»titJ!   glottis  fail  to  close,  while  the  vocal  processes  take  tlieir 

usual  median  ])<>sition  on  phonation  from  the  normal 

turning  of  the  arytaenoid  cartilages  iuwaj*d  by  the  action  of  the  lateral  erico-aiy- 

ta^noid  museles, 

5.  ParalyBis  of  the  lateral  cricoaryta&zioid  muiicles,  as  an  nucomplicated  con- 
dition.  hsis  never  been  observed  with  ceHa,inty.  Some  cases  of  a  complete  ajul 
simultaneous  paridysis  of  all  the  closers  of  the  glottis  have  been  described,  how- 
ever, in  which  the  vocal  cords  are  immovable  laterally  and  the  glottis  remains 
ftbnomially  wide  oi^en.  « 
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We  may  expect  .success  from  llie  treatment  of  paralysis  of  the  vocnl  cords  only 
when  Uie  primai^y  diisease  is  capable  of  cui-ti.     If  catarrhal  or  other  diseases  of 


Fio.  17.— (From  ZiciwsKX  >  Paraly- 
ni»  of  the  ttrytftiiiuideus  In  acuta 
laryngUU. 


Fia-  la^l-Yom  Ztbhsrot  )  Bilateral 
paral^'HJit  nt  iht*  thyro-ar>  Uenolds 
OotDbin<>^i  wiUi  parusisof  tbe  mijtr 
tSDDoideiui. 


larynx  co-exist,  we  must  first  treat  these  by  the  methods  already  mentionetl. 

Paralysis  from  the  conipressioD  of  tumors,  etc.,  may  lie  ijj^lieved  in  rare  cases  by 
extirpation,  t>r  hy  |*artiul  resnliiticm  of  the  tumors  when  of  struirious  origin.  In 
catarrhal,  tUphthcritic,  and  the  »t>-called  '* rheumatic"  paresen — that  is,  those 
which  occur  without  any  assig-nable  ctiuse — and  also  in  all  hyaterii-al  ai)honias, 
electricity  often  works  vory  well.  A  very  rapid  recovery  sometimes  occurs  in 
hysterical  paralyser,  but  it  in  not  always  i>ermauent.  We  commouly  employ  ex- 
ternal faradization  of  the  m^k  or  g-alvanizatitm  through  the  lai*ynx,  combined 
with  frequent  chaufres  of  the  cuiTent.  Ziemssen  has  made  electnjdes  for  the  endo- 
larynjjreal  irritation  of  siiig-le  muscles.  Internally  we  may  prescribe  preparationa 
of  iron  and  «mall  doses  of  quinine,  especially  in  aniemic  patients.  Subcutaneous 
injections  of  strychnine  are  also  of  advanta^j  in  do»es  of  gr.  g^j  to  gr.  \  daily 
{grm.  01(03  to  U"01h  Methodic4il  efforts  at  speaking  and  breathing  are  of  greai 
service  in  hysterical  aphonia. 


CHAPTER  Vn. 
BPASM   OP  THE   GLOTTia 

yMilhir't^  A.'^thjiia.      Thijmiv  Axthtria.) 

JEtiology. — Spasm  of  the  glottis  is  a  disease  which  occurs  almost  exeUisively  in 
children  under  three  years  of  age,  and  which  consists  of  attacks  of  spasunHlic 
closure  of  the  glottis,  and  consequently  of  most  severe  dyspua*a.  Boys  are  moi'e 
frequently  attacked  by  this  disease  than  girls,  but  the  cause  of  this  is  wholly 
unknown.  The  old  name  of  thymic  asthma  arose  from  the  idea  that  the  at- 
tacks were  due  to  an  increase  in  the  size  of  tlie  thymus  gland,  but  this  opinion 
is  wholly  unfonndeil.  The  relation  Iwtween  spasm  of  the  jjlottis  and  rachitis  is 
remarkable,  but  it  is  unexplained.  Nearly  two  thirds  of  all  the  cluldren  who 
suffer  from  spasm  of  the  glottis  ai'e  rachitic,  but  the  opiuion  which  was  once  held 
that  spasm  of  the  glottis  \\i\&  a  special  relation  to  the  i-achitic  craniotabes  is  m»t 
clearly  proved.  Tlie  fact  that  it  is  often  combined  with  wdampsia,  in  that  the 
attacks  of  spasm  of  tJu3  glottis  are  aggravated  hy  echitniitie  attacks,  and  that  the 
two  alternate  with  each  other,  is  an  argument  in  favor  of  a  central  origin  for 
the  disease.  In  the  cases  which  come  on,  as  they  often  do,  at  the  time  of  denti- 
tion, we  think  it  possible  to  assume  a  reflex  origin  for  the  spasm,  just  as  we  may 
in  those  cases  wliich  seem  to  follow  a  laryngitis  due  to  taking  cold. 

Symptomatology.— The  single  attacks  usually  come  on  suddenly  by  day 
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night,  either  witliont  any  cause  or  fmm  some  external  influence^  like  crying, 
swallowing  fluid,  or  some  psychical  disturbance,  They  usually  begin  viith  a.  deep 
inspiration,  followed  by  complete  cessation  of  respiration.  The  child  becomes 
jMile,  cyanotic,  J<K>k8  anxiously  about,  rolls  his  eyes,  and  makes  strained  and 
labored  efforts  at  respiratitm.  In  severe  cases  there  is  a  temporary  loss  of  con- 
sciousness, and  tonic  and  clonic  spasms  in  the  muscles  of  the  exti'emities  and 
th«  trunk,  as  has  l>een  mentioned.  The  attack  lasts  from  some  secontls  up  to  two 
minult*.  In  very  severe  cases  the  attack  niuy  \)e  inuaiediat<?ly  fatal.  As  a  rule, 
however,  the  spasm  passes  off,  deep,  noisy  inspimlions  follow,  and  in  a  short  time 
the  child  is  completely  well.  The  severity  of  the  attacks  varies,  moreover,  in 
different  cases^  and  it  varies  very  markedly,  too,  in  the  same  child.  Sometimes 
we  have  only  one  attack  or  a  small  number  of  them,  while  in  other  cases  they 
may  come  on  ten  or  twenty  times  a  day,  and  even  oftener,  and  umy  List  with 
varying    inteusity  for  months.     If  the  child  reaches  his  third  year  the  disease 

iiost  always  disappears,  but  quite  a  large  number  of  the  childivn  who  sutTcr 

►m  spasm  of  the  glottis  die  betore  that  age,  either  rn  the  attack  iteelf  or  fi'om 
other  affections. 

Pure  spasm  of  the  glottis  hardly  ever  occurs  in  adults,  but  similar  attiu'ks  are 
sometimes  observed  in  hysteria. 

The  treatment  must  l>e  especially  di«*ectetl  to  the  child's  generwl  condition. 
Tlie  child  is  usually  pah:!  and  emacial<?d,  and  if  we  succeed  in  improving  its  nutri- 
tion with  iron  and  cml-liver  oil,  the  attacks  become  less  frtMiuent,  milder,  and 
finally  may  wholly  disiippear.  The  child  should  also  be  kept  in  mmloralely  warm 
air  and  guarde<l  from  any  exposure  to  cold.  Internal  remetlies  to  prevent  the 
rwrurrenee  of  the  attacks  are  very  uncertain  in  their  action.  We  may  employ 
bromide  of  potassium,  ten  to  thirty  grains  daily  (grm.  0*5-20);  musk,  ten  drops  of 
the  tincture  every  hour  or  two;  oxide  of  zinc,  etc. 

In  the  attack  itself  the  child  must  be  raided  up.  Tlje  face  Hhould  be  sprinkled 
with  water,  or,  if  the  attack  be  of  long  dunition,  a  cixil  shower-liath  should  be 
given.  Friction  should  l>e  applied  to  the  skin,  aiiled  by  mustard,  or  a  mustard 
pluster  to  tlie  chest  and  calves.  If  the  attiicks  are  very  frequent  and  intense, 
wo  must  use  narcotics,  either  inhalations  of  chlomform  or  subcutaneous  injec- 
tions of  mor|)hiue,  witli  care,  in  doses  for  a  child  of  ^^  to  ^  of  a  grain  {gnu.  0*001 
to  0  003). 


CHAPTER  Vin. 


DISTURBANOBS  OF   8IIN8IBIIJT7  IN  TSB  LARTNX. 

BiSTTRBANrES  of  sensibility  in  the  luryugeal  mucous  mombi-an©  have  been 
observed  especially  in  the  distribution  <if  the  superior  laryngeal  nerve,  in  the  epi- 
glottis, and  in  the  superior  cavity  of  the  larynx  al>ove  the  glottis;  but  in  rare  cases 
they  arc  also  observed  in  die  lower  jnirtinn  of  the  lary^nx,  which  is  supplied  with 
sensory  fibers  by  the  i*ecurrent  nerve.  They  fire  most  frequently  associatetl  with 
mot*>r  disturbances,  particularly  with  hysterical  paralyses,  but  they  are  also  quite 
often  found  in  paralyses  of  diphtheritic  origin.  Anaesthesia  of  the  larynx  is  rec- 
ognized by  the  lack  of  seHsatinn  which  the  patient  shows  when  we  tAJUch  special 
partA  of  the  larynx  witli  the  jKiint  nf  a  sound.  The  choking  and  coughing  reflexes 
are  almost  always  absent,  so  that  we  can  U»uch  the  whole  entrance  of  the  larjnx 
with  the  finger  without  caasing  discomfort. 

The  absence  of  the  reflexes  may  sometimes  l>e  dangerous,  especially  in  severe 
diphtheritic  and  huJbar  i>araly8es,  for,  as  a  result  of  it,  small  portions  of  saliva  may 
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reach  tlie  larynx  in  swallowitifr,  and  fail  in  \te  coug^bed  up»  but  may  be  drawn 
down  into  ihe  lung^,  wliere  Ibey  set  np  a  l«i>nchitis  and  a  Inbtilar  pneumonia. 
This  dun^r  is  esriM^eially  gi*eat  if  at  the  same  time  tlie  patient  can  not  cough 
foi"cibly,  as  is  frequently  the  case  it)  impcrfet^t  closni'e  of  the  g-lottis.  Hysterical 
anaesthesia  is  the  only  form  where  there  is  no  fear  of  the  development  of  inhala- 
tion diseiises  in  the  lungs. 

An  etfective  propliylaxis  a^inst  the  dangerous  condition  just  described  is 
i|H)ssible  only  by  feeding  patients,  who  have  much  weakness  in  swallowing  and 
Coughing,  by  n^eans  of  the  yesopliageai  tube. 


CH^VPTER  IX 

NBW  GHOWTH8  IN  THE  LARTNZ. 

SrNCE  new  pfrowths  in  the  larynx  are  of  interest  rather  to  sjjecialists  and  sur- 
geons, we  will  hei'c  only  glance  brietly  at  them.  We  must  remember  esi^ecially, 
however,  ihat  they  can  be  ifX'ognized  only  by  the  aid  of  the  laryngoscoiie.  It 
unfortunately  often  happens  that  a  patient  is  treated  for  a  long  time  without 
success  for  a  "chronic  laryngeal  catarrh,"  until  the  laryngoscope  finalJy  shows 
tbat  a  new  gi-owth  is  the  cause  of  the  hoarseness.  It  h  of  esix^cial  imix>rUince, 
however,  t<:»  make  a  diagnosis  as  early  as  possible,  particularly  in  carcinoma, 
bince  the  earlier  the  operation  is  done  tlie  better  Is  the  chance  for  success  {vide 
infra). 

A.    Benionaj^t  New  Growths  in  the  Larynx. 

1.  Papilloma  is  one  of  the  commonest  new  growths  in  the  larynx.  It  forms 
glandular,  cauliflower-like  excrescences,  which  ai'c  usually  situated  <m  the  ante- 
riur  part  of  the  vm-al  cords,  rai-ely  on  the  false  cords.  Tlie  base  of  the  swelling  is 
broad  or  |)e<hcnlate(L  We  do  not  know  the  sjiecial  cause  of  their  origin.  They 
sometimes  develop  up^jn  an  existing  chronic  catarrh. 

2.  Fibi-onxa  in  the  larynx  is  com(>aratively  common.  The  tumors  known  aa 
"  larj-ngeal  polypi "  are  usually  fibmmata.    They  ai'e  generally  situated  on  the 
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vocal  cords  and  form  whitish  or  reddish-brown  swellings,  fiYim  the  size  of  a  ^lea  to 
that  of  a  cherry,  and  are  usually  pediculated  (see  Figs.  Vi)  and  20).  Pe<iple  who 
use  their  voices  very  much  are  especially  liable  to  the  formation  of  Hbromata. 

3.  Cysts  and'*  mucous  polj^)i "  rarely  occur.  They  are  pi-obably  due  trt  the 
retention  of  the  secretion  in  a  mucous  gland  fi-oin  the  stopptige  of  its  onfice. 
We  ftiul  thcni  in  tlie  ventricles  of  Morgagni.  on  the  epiglottis,  etc. 

The  symptoms  which  are  excited  by  benignant  tumoi-s  in  the  larynx  depend 
partly  upon  the  situation  and  partly  upou  the  .size  of  the  new  gnjwtli.  Small 
polypi  may  exist  wholly  without  symptoms,  aud  are  found  only  by  chance  on 
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■niEroscopic  inveeiigation.     Usually,  however,  the  presence  of  hoarseness,  press- 
?,  and  itching:  in  the  larynx,  or  respiratory  disturbances,  when  the  tumor  is  a 
large  unt%  are  the  symptoms  which  give  occasion  fop  an  examination. 


I 
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B.    Mauonant  New  Growths.    Cakcinoma  of  thb  Larynx. 

Carcinomata  develop  usually  in  old  people,  either  primapily  in  the  larynx  op 
eecondarily  from  afPecticm  of  the  neighboring'  organs.  In  the  first  caae  the  vocal 
cords  or  the  ventricles  of  MnrjBragni  are  the  points  most  fi-equently  attacked.  An 
extension  of  the  disease  to  the  larynx  is  seen  especially  in  cancer  of  tljc  tongue  or 
pharj'nx,  rarely  in  cancer  of  the  cestjphagus. 

The  symptoms  of  cancer  of  the  larynx  develop  slowly.  HoAraeneflSj  distiirh- 
ancc  m  swallowing,  pains  in  the  Jarv^nx  often  shooting  up  into  one  ear,  the 
apijearance  of  respiratory  symptoms,  and  linfilly  the  signs  of  general  weakness 
and  emaciation  which  are  seen  in  almt>st  all  forms  of  c^icinoma,  form  the  picture 
of  tU©  disease.  The  diagnosis  Is  possible  only  by  the  aid  of  the  laryngoscope. 
BesideB  this,  a  digital  examination  may  at  times  be  of  diagnostic  value  by  the  detec- 
tion of  the  characteristic  hardness  about  the  entrance  or  in  the  neighlxjrhof»d  of  the 
krynx.  A  genei"al  description  of  the  lar^-ugoscopic  appearances  can  not  be  given 
on  aecuunt  of  the  divei'se  character  of  the  cases.  We  see  the  uneven,  injected  new 
growth,  covered  with  mucus  and  often  ulcerated,  and  besides  tliis  at  times  the  sec- 
ondarj-  appearances  of  caUirrh,  a  developing  perichondritis,  etc.  With  a  little  care 
the  dia^iosis  is  usually  tolerably  ea^y.  It  may  be  ditlicult,  however,  at  times,  to 
iliistingiiish  it  from  tuberculosis  or  from  syphilis.  We  may  be  aided  in  such  cases 
by  the  discovery  of  the  tubercle  bacilli  or  by  the  results  of  anti-syphilitic  treatment. 
All  the  other  organs  of  the  patient  therefore  must  always  be  cm'cfully  examined. 

Surgical  treatment  is  the  only  one  for  all  larj-ngeal  new  growths.  We  must 
Tofer  to  the  siiecial  works  for  all  the  details.  Laryngohigists  have  devised  numer- 
ous instruments  for  tlie  removal  of  benignant  jiolypi.  by  which,  under  the  guid- 
aoce  of  the  laryngoscope,  the  new  growth  is  cut,  snared,  squeezed,  or  torn  off. 
The  performance  of  the  operation  is  made  much  easier  by  the  advantage  of  the 
local  anajsthesia  of  the  laryngeal  mucous  membran?  due  to  i>ainting  with  cocaine 
(see  p.  138».  Nevertheless  we  firmly  believe,  about  these  growths  us  well  as  about 
tuljercnlosis  of  the  larynx,  that  the  "endolaryngeal^'  operations  should  be  mc^re 
and  more  supersedetl  by  laryngutomy. — Carciniima  of  the  larynx  cau  be  cured 
only  through  removal  of  the  tumor  by  splitting  the  larynx  or  by  its  total  extirjja- 
tion.  The  former  operation  is  comiiaratively  free  frt*m  diinger,  while  total  extir- 
pation has  met  with  success  as  yet  in  but  few  instjinces.  If  siu*gicAl  interference 
is  no  longer  practicable,  we  cati  tnily  endeavor  to  mitigtite  the  suffering  of  the 
patient  by  means  of  morphine,  ciKramf,  luid  other  narcotics. 


146 


H8Ei\SE9  OF  THE  RESPIRATORY  ORGANS. 


SECTION  ni. 
Diseases  of  the  Trachea  and  the  Broncbl 


CHAPTER  I. 


ACUTE  CATARRH  OP  THE  TRACHEA  AND  THE  BRONCHI. 

( TnichiiUi*  aiut  Acute    Catarrhal  BtottcAitui.) 

.ffitiology,— Acute  catarrh  of  the  larger  aii'-passages,  of  the  ti-achoa,  and  larger 
bronchi,  is  a  frequent  disease,  atul  it  may  often  arise  from  taking"  cold.  It  is  con- 
ceivable that  the  inhalation  of  cold,  damp  aii*  sometimes  direetly  affects  the  nnieous 
membrane  of  the  upper  air-passagfes.  Brc>nehial  catarrh  is  very  often  associated 
-with  a  coincident  catarrh  of  the  larynx,  and  more  rarely  of  the  pharynx-  In  the 
ordinary  mild  forma  the  catarrh  is  usually  confined  to  the  trachea  and  the  first 
large  branches  of  the  bronchi,  while  the  finer  bmnchi  remain  healthy. 

More  intense  inflammation  of  the  btninchial  mucous  membrane  is  the  result 
of  active  mechanical  or  chemical  irritiition.  A  severe  broncliitis  develops  iifter 
the  inhalation  of  noxious  pises,  nitrous  and  sulphuix>us  oxides,  chlorine,  bromine. 
etc.,  a-s  is  often  obser\'ed  in  oi)eratives.  The  inhalation  of  smoke  and  dust, 
esjiecially  vegetable  dust,  wtjrks  in  the  same  injurious  fashion,  and  tlie  followers 
of  many  trades  and  employments,  like  millers,  colliers,  etc.,  are  especially  subject 
to  disease  from  this  cause.  In  this  form  of  bronchitis  the  catarrh  often  extends  to 
the  finer  hronelii. 

The  bronchitis  which  develo]ia  in  the  course  of  other  acute  and  chronic  diseases 
is  still  commoner  than  the  primary  forms  aheady  mentioned.  It  is  often  due  tt> 
infectious  causes,  like  certain  infe<'tious  diseases,  especially  measles,  whooping- 
cough,  and  intliienza.  In  these  diseases  broncliitia  is  one  of  the  most  constant 
local  affections,  and  is  probably  immediately  dependent  ujion  the  primaiy  iufetv 
tion.  Bronchitis,  however,  develops  secondarily  in  most  of  the  other  acute  in- 
fectious diseases,  and  is  largely  due  to  the  inhalation  of  noxious  aulwtances  fivtm 
the  uppei"  part  of  the  airpassagos.  This  is  ttic  explanation  of  the  bronchitis  in 
diphtheritic  processes  in  the  pharynx  and  larynx,  in  so  far  as  it  does  not  deiieud 
upon  a  dii-ect  extension  of  the  diw^aso,  and  also  of  the  bronchitis  in  small-pox,  etc. 
Brruichitis  may  also  be  met  with  in  all  other  forms  of  severe  disease,  because  re- 
tention of  secretion,  inflammation,  thrush,  etc.,  arise  in  the  cavity  of  the  mouth 
and  pbaryiix,  and  fnm\  them  chemical  or  organic  irritants  may  easily  be  inhaled 
into  the  bronchi.  The  imijerfect  expectoration  in  all  sevei-e  di.seases  is  a  still 
more  harmful  factor  than  this  inhalation.  The  seci-etion  remains  m  the  bronchi, 
proce.vses  of  decomjMJsition  arise  in  the  stagnating  mucus^  bacteria  collect  and  lead 
to  a  bn>nchitis,  and  finally  to  a  lobular  pneunumia  which  is  so  often  fimnd  {ride 
infra).  The  swallowing  and  inhalatiim  of  portions  of  Siiliva,  which  easily  decom* 
pose,  is  also  a  frequent  cause  of  secondary  bronchitis. 

We  do  not  know  how  far  we  may  claim  that  infectious  agents  act  as  a  cause  of 
primary  bronchitis,  yet  it  is  not  improbahle  that  many  cases  have  such  an  aetiology. 
It  is  especially  likely  that  many  cases  of  bitmchitis  due  to  "catching  cold''  really 
have  something  infectums  about  them,  ami  that  the  prece<ling  exiM>sure  to  cold 
has  merely  lowert^d  the  natural  jxiwers  of  resistance,  and  tlius  permitted,  or  at  any 
rate  promoted,  infection. 

Finally,  we  must  mention  that  an  acute  bronchitis  is  sometimes  merely  an  ex- 
acerbation of  a  previous  chronic  bronchitis. 

The  pwjdisixjsition  to  acute  bronchitis  varies  in  different  persons.    We  do  not 
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kcrow  definitely  on  what  ground  such  an  increased  predisposition  to  brondiial  dis- 
ease rests,  nor  why  we  meet  with  it  sometimea  in  the  weak  and  anaemic,  and  at 
oti:ier  times  in  the  so-called  *'full-blomled"  persons.  Bmnchitis  is  more  frequent 
va.  children  and  old  j^ople  than  in  those  in  middle  life.  Most  of  the  cases  occur 
if*'   the  spring  and  autumn. 

Symptoms. — Pain  in  the  chest  may  be  present  in  some  cases  of  simple  catarrhal 
bt-onchitis,  but  usually  only  in  a  moderate  degree.  In  severe  tracheitis  patients 
*>ftcij  have  a  painful  feeling  of  soreness  in  tlie  neck  and  behind  the  upper  part  of 
tKe  sternum,  and  this  is  increased  on  coughing.  The  mucous  membrane  of  the 
bronchi,  apjjarently,  has  no  nerve-fibers  which  are  sensitive  to  pain,  and  the  pains 
px  the  chcHt  wiriich  are  often  present  in  bronchitis  are,  as  a  rule,  muscular  pains  in 
the  interc^jstal  muscles,  due  to  the  severe  paroxysms  of  coughing. 

Cough  is  one  of  the  most  constant  symptoms  of  bronchitis,  and  by  it  usually 
the  attention  of  the  patient  or  of  the  physician  is  first  called  to  the  existing 
thoracic  aflFectiou.  The  cough  may  of  course  be  due  to  a  laryngitis,  if  that  is  also 
present.  There  is  no  doubt,  however,  but  that  a  coug-h  may  l)e  excited  in  a  reflex 
mauner  from  the  mucous  nuniliranc  of  the  trachea  and  of  the  larger  as  well  as  of 
Ihe  finer  bronchi.  Exjjeriinents  have  shown  that  the  jx>int  of  bifurcation  of  the 
trachea  is  especially  irritable,  and  many  severe  paroxysms  of  coughing  may  be 
due  to  an  irritation  of  this  very  spot  from  the  accumulation  of  secretion.  The 
intensity  of  the  cough,  moi-eover,  is  very  different  in  indivitlual  castis,  which  is 
due  in  part  to  the  de;L'ive  and  extent  of  the  bronchitis  and  in  i>art  to  the  reflex  irri- 
tability of  the  person  allected. 

The  expectt>ra.tiot»  eonsi.sts  of  the  secretion  from  the  inflamed  mucous  mem- 
brane. Its  abundance  and  consistency  vary  very  much  in  the  ditt'erent  cases. 
We  distinguish  a  catarrh  with  an  abundant  ftecretion,  and  the  so-called  "dry 
ontarrh.*'  Id  the  latter  only  a  little  viscid  sputum  is  exjiectorated,  but  in  the 
former  the  expectoration  is  more  abundant  and  muco-purulent.  Ver^'  often  in 
the  beginning  of  the  disease  the  expectortition  is  scanty  and  vLHcid— the  sputum 
erudum  of  the  old  physicians;  and  later  it  ]:)econK«s  more  abtmdont,  more  fluid,  and 
more  purulent^ — the  eputum  coctum.  In  catarrh  of  tlie  tiuor  bronchi  the  exi)ecto- 
ration  may  contain  little  mucous  or  inucopuruli/ut  casts  of  tbchnmchi.  A  simple 
catarrlial  expectoration  shows  nothing  peculiar  under  the  microscope.  The  pus- 
cor|)UHclcs  are  often  swollen,  and  show  more  t»r  less  marked  fatty  degeneration.  A 
slight  admixture  of  blootl  may  occasionally  be  present  in  severe  bronchitis,  but  it 
usually  has  no  special  sigiiilioance,  being  at  times  merely  the  result  of  severe 
fits  of  coughing.  A  moix^  marked  and  per?*istent  admixture  of  blood  is  seen  in 
the  catarrhal  sputum  in  some  cases  of  intense  bronchitis  in  drunkards,  so  tliat  we 
may  even  speak  of  a  *'  hieinorrhagic  broiK-hilis." 

Dyspncea  is  usually  entirely  absent  in  simple  bronchitis,  but  marked  shortness 
of  breatli  may  be  noticetl  in  extensive  catarrh  of  the  ftnci'  bronchi. 

Phymcal  Examination.— \V<f  may  obtain  direct  evidence  of  the  condition  of 
the  tracheal  mucous  membrane,  with  due  practice,  by  the  laryngoscope.  We 
iee  a  reddening  of  the  membrane,  and  sometimes;  an  abnonnal  abundance  of 
secretion  on  it,  if  there  is  a  tracheitis.  Other  inethi>ds  of  physical  examination 
are  at  our  service  for  judging  of  the  changes  in  the  brt>nchi. 

Inspection  of  the  thorax  shows  nothing  abnormal  in  the  milder  forms  of  bron- 
chitis. Tiie  respiration  is  somewliat  acceleratetl  ami  the  expiration  ptH>longed  in 
Heveixr  bn>nchitis,  t^|)ecia]ly  if  the  iiner  bronchi  are  atfect<Hl.  Percussion  in 
uncomplicated  bronchitis  shows  nothing  abnormal  in  the  pulmonary  resonimce. 
Auscultation.  t«:io.  sliows  nothing  unusual  in  many  cases  of  mild  catarrh  limited 
to  the  trachea  and  large  bronchi,  but  in  tlie  cases  where  the  smaller  bronchi  arc 
the  Beat  of  the  catarrh  and  there  is  a  marked  accumulation  of  secn^tinn  in  them, 
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we  hear,  besides  the  vesicular  I'espii'ation.  the  so-cailleil  rh(*iR*hi  which  almost 
wholly  hido  it.  Id  dry  bronchitL-s  we  speak  of  humoiiiig^  4)r  biizziuj^  souiida, 
sonorous  rhonchi,  or  shrill,  whistling  sounds^  sibilant  rhonchi,  aec«jrding  to  their 
pitch.  These  sounds  are  probably  (hie  to  stenosis,  and  ai'e  caused  by  the  passage 
of  the  air  through  narrow  portions  of  the  brtmchi.  The  narinnving  ocelli's  in  part 
from  the  swelling  of  the  mucous  Tnembrane,  in  part  from  the  accumulation  of 
secretion.  The  masses  of  secrcliou  tlicrnselves,  if  they  ai'e  set  in  vibi-ation  at  the 
same  time,  ruay  possibly  take  jmH  in  the  prtKiuctiou  of  the  humnung  noises.  If 
the  amount  of  secretion  collectetl  in  the  bnmchi  is  more  abundant  and  of  a  more 
fluid  consistency,  it  gives  rise  to  ''  moist  i-Sles  "  on  the  passage  of  the  air.  These 
are  distinguished  as  ''  medium  "  or  "  small  moist  r^les^"  accoi'ding  as  they  occur  in 
the  larger  or  smaller  bronchi. 

Other  symptoms  of  disease  are  often  present  besides  those  already  mentioned 
as  being  directly  due  Uj  tlie  bronchitis.  The  general  hettlth  is  usually  disturbed 
in  a  severe  bronchial  catai'rh.  The  patient  does  not  fetrl  well,  and  has  less  apije- 
tile  than  usual.  A  modertite  amount  of  fever  is  often  present,  especially  toward 
evening.  An  increase  of  temperature  above  102"  or  10;r  (39"  C)  is  rarely  seen 
except  in  chikli-en.  The  patient  sometimes  complains  of  headache,  which  is  in- 
creased by  severe  coughing. 

The  sepai-ate  forms  of  bronchitis  are  distinguished  chiefly  by  the  degi"«e  of 
extension  of  the  catarrh. 

1.  The  Milder  Forms  of  Acute  Bronchitis.— In  most  cases  of  simple  primary 
bitmchitis,  as  well  as  in  tnany  milder  attacks  of  secuudary  bmuchitis,  the  catarrh 
is  limited  to  the  mucous  mombmnc  of  the  larger  bmnohL  Exposure  to  cold  and 
other  injurious  influences  are  frequent  causes  of  the  primary  form.  The  symp- 
toms are  nuMleratc.  The  cough,  however,  may  be  quite  troublesome.  Often  fever 
is  absent  or  but  slight,  \j\wn  ausculUition,  particulai-ly  over  the  loweV  lobes^  but 
sometimes  over  the  entire  lungs,  and  usually  with  some  symmetry  of  distribution, 
are  heard  numeixms  rather  coarse  wheezing  or  rattling  sounds;  but  in  many  cases, 
AS  we  have  said,  there  may  be  nothing  abnormal  lieartl,  st*  that  the  ihagnosis  will 
have  to  rest  merely  upon  the  subjective  discomfort  in  the  chest,  the  cough,  and 
the  expectoration.  With  proper  care,  simple  primary  bmnchitis  nms  its  coui-se  in 
a  few  days,  or  at  the  most  in  a  few  weeks,  and  ends  in  complete  recovery.  If  the 
patient  exp<:>scs  himself  recklessly,  or  the  ^etiological  fiictors  continue  to  l>e  activa, 
the  disease  may  however  prove  to  be  very  tedious,  and  trnally  develop  iutochi\>nic 
biT»nchitis. 

2.  The  Severer  Febrile  Forms  of  Acute  BronchitiB,— Sometimes  acute  bron- 
chitis assumes  a  severer  form,  whether  because  the  influences  which  give  rise  to 
it  are  unusually  violent,  i>r  Ijecjiuse  it  is  due  to  some  sj^>ecial  and  as  yet  little  known 
cause  (perhaps  infectious).  In  such  cases  the  symptoms  are  moi-e  marked,  the 
bronchial  lilies  more  abundant,  the  gener'al  condition  of  the  patient  worse.  Not 
mfre<iucnt!y  thert^  is  fever  for  several  days,  or  even  for  one  or  two  weeks,  the  type 
being  iiTegularly  ivmitteut,  but  the  temperature  seldom  exceeds  102^  or  lOli"  fSa** 
to  39'5°  C).  The  author  has  not  infrequetitly  noticed  that  there  is  more  liabihty 
in  the  severer  forms  of  acute  bronchitis  to  have  the  thsease  mainly  limited  to  one 
lobe,  or  at  least  to  one  lung,  but  the  disease  may  be  diffuse.  This  form  of  the  dis- 
ease al.so  has  a  favorable  prognosis  except  in  ft-^ble  or  elderly  persons. 

3.  Catarrh  of  the  Fiiier  BTonchi— Capillary  Bronchitis.— A  simple  primary 
bronchial  catarrh  rarely  extends  to  the  finer  bromlii  in  adults.  The  secondary 
brtmchitis,  however,  whicli  develops  in  other  severe  diseases  {vide  ifiipm)^  often 
extends  into  tlio  ultimate  divisions  of  the  hronthi,  and  tinally  leads  to  the  forma- 
tion of  nodules  of  lobular  pneumonia^*'  cataiThal  pneumonia  "  (vide  infra).  We 
recognize  the  implication  of  the  finer  bronchi  by  hearing  the  high,  shrilly  whifitr 
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ling  rhondii  [tubilant  rhouchi],  or  the  abundant  small,  moist  i&les.  Respiratory 
«}iuptonis  may  bo  qiiit«  umrktHl  Ln  oxienaivo  catarrh  of  the  finer  broucbi.  Re&- 
piration  is  evtdeully  acc^lerntocl,  and  expinition  is  usually  pmlonged.  There  is 
often tjuite  a  .H«.*vtri*  ctmgb.  The  exfiectoraliou  is  muco-purulent  and  usually  not 
yery  al>undaiiU 

C^pillarj*  bronchitis  in  diildren  is  of  {jreat  practical  imixirtitnce.  Every  bron* 
rhilisi  in  yoiing  children  haii,  as  experience  tells  us,  a  tendency  to  attack  the 
SQudkr  brtHichi.  Extensive  bronchitis  Is  been  especially  in  weak  chihU^u  who 
nichitic  or  predlsposcil  to  lubtMvulosia.  Children  have  an  especial  predisposi- 
■tion  to  be  attacked  with  bronchitis  at  the  tiuie  of  the  first  dentition,  but  it  is  also 
seeji  at  an  oven  earlier  ajye. 

The  fuirenta*  attention  is  usually  called  to  the  disease  by  the  appearance  of  a 
BDUfh,  which  is  exciUil  especially  by  the  child's  crying.  Small  children  never 
ttpectorate,  for  they  swallow  the  secretion  wliich  is  coughotl  up  inttj  the  pharynx. 
Tliempidily  of  respiration  is  very  stinking,  it  being  increased  to  sixty  or  eighty, 
or  even  more,  in  a  minute.  The  respiration  is  also  labored,  but  it  is  usually  super- 
lidal,  and  in  severe  cases  in-egoilar.  There  is  genenilly  a  distinct  respiratory  play 
of  the  ala^  nasi.  We  often  see  a  i^etractiou  of  the  lower  lateral  portions  of  the 
ihfjmx  on  inspiration  as  a  I'esult  of  the  imperfect  eutnince  of  air  into  the 
smaller  bronchi.  The  expimtion  is  frequently  noisy  and  groaning  in  children. 
We  bear  e-Xtensive  small,  moist  rales  over  the  lungs.  In  severe  cases  the  child 
beromes  nfsstlesst.  anxious,  i)erhai3S  markedly  pale  and  cyanotic^  and  finally  apa- 
lietic  and  stupid.  In  such  cases,  however,  we  have  no  longer  to  deal  with  simple 
lllODchitis,  but  catarrhal  pneumonia  has  already  develojKHl.  The  disease  almost 
always  runs  its  course  with  fever,  the  tenipenitui^e  rising  to  104"  (40''  C)  and 
orer  The  pulse  is  increased  to  120  or  140  fir  moiv  |>er  minute.  The  dui-ation  of 
Ihp  disease  is  stOdom  less  than  two  or  three  weeks,  and  it  may  last  iiuich  longer. 
D^th  may  ensue,  especially  in  ill  lumrished  children,  partly  fis  a  residt  of  general 
vte^ikness,  and  aim  directly  from  the  imperfect  rtispirution.  In  such  cases  we  find 
ftl  the  aulojjsj'  not  only  diffuse  bronchitis,  but  also  nhnost  always  lobular  pneu- 
luuuia.  l!i  many  cases  a  gradual  i-ecnvery  timiUy  takes  place  in  wpite  of  the  most 
symptoms. 
Tlie  sectjndary  bronchitis  in  children  complicating  measles,  whooping-cough, 
itiphtheria,  etc..  has  the  same  tendency  to  involve  the  finer  bronchi  and  to  lead  to 
bbular  pneurotmia. 

In  ct>nclusion,  we  must  mention  that  acute  bronchitis  in  old  people  also  readily 
attacks  the  finer  bronchi,  and  may  \)e  dangerous  jMirtly  from  the  general  exhaus- 
tion, iwrlly  froni  the occin'rence  of  rtvspiralory  sjinptoms, as  in  lobular  pneumonia. 
IHftgncwia*— The  diagnosis  of  bronchitis  presents  no  special  difficulty.  It  is 
litietl  directly  by  the  disrovory  of  rhonchi  <in  au^^cultation.  If  these  fail,  we 
roDcludr  that  tliere  is  a  mild  catatTh  of  the  larger  brcmchi  from  tlie  pi-esence  of 
oough  and  expectoration,  if  no  cause  for  the  cough  is  to  be  found  in  an  affection 
of  the  larynx.  Tlie  question  is  more  difficult,  but  it  must  always  be  considered, 
whether  a  given  bwnrhitis  is  a  common  primary  catarrh  or  secondary  to  some 
oUior  atT^H>tion.  Thi^  (piestion  naturally  ran  be  decided  only  by  a  very  careful 
ev  Tj  rif  the  body.    We  must  always  n^memls'r,  furthermore,  that  severe 

pi,  alT»x*tinn»  may  Ix'  at  first  tiiiile  latent  and  show  objei-tively  merely  the 

wgiis  of  simple  bronchitis,  whiU^  later  pnt'unionta,  a  ttibeivular  affection,  or  s(>nje- 
thing  similar,  develops.  A  bronchitis  which  is  unilateral,  or  in  which  the  signs 
ara  to  be  found  in  circumscribed  localities,  must  therefore  be  regarded  as  suspi- 
cious. It  has  long  been  known  that  bronelUtis  in  the  apices  of  the  lungs,  the  *'  apex- 
catarrb^''  is  often  the  first  objective  change  to  l»e  met  with  in  pulmonarj'  phthisis. 
We  am  only  conjecture,  and  not  pronoimce  with  certainty  on  objective  evidence, 


150 


DISEASES  OF  THE  RESPIHATORY  ORGANS. 


wliether  nodules  of  lobular  pneumonia  are  present  or  not  in  diffuse  bronchitis 
affecting'  the  fint^i*  bronchi. 

Frrmi  what  has  been  said,  it  is  cleaf  that  we  should  be  cautious  in  our  prog*- 
nosis  I'egattliiig'  every  severe  bronebitis.  especially  in  cbildr'en  Jind  (dd  pwiple. 
The  prtrtrjiosis  in  tlic  lYiikler  forms  of  bronchitis  is  of  course  jdways  very  favor- 
able. 

Treatment.— Tlie  pmphylaxis  of  primary  brf»ncliial  catarrh  consists  in  the 
removal  of  all  the  injurious  influences  mentioned  which,  as  experience  shows,  niny 
jjrivo  rise  to  a  bn  >nchitis.  A  cai-eful  hardening-  of  the  skin  to  tlie  effects  of  a  change 
in  tenipertiture  is  of  scr\nce  in  jx'rsons,  particularly  childi-en,  who  have  a  special 
tendency  to  bronchitis,  as  we  have  already  said  in  rei^urd  to  the  prophylaxis  of 
laryngitis.  It  is  very  iiujxirtant  to  remembeiv  in  this  connection,  that  we  can  also 
be  successful  in  our  prophylactic  measui'cs  against  8e*?ondary  bi-onchitis.  Keep- 
ing the  mouth  and  pharynx  clean,  ui'g-ing  deep  inspirations,  and  aiding  expectora- 
tifm  by  the  timely  use  of  tepid  baths  and  sbowcr-balhs,  may  oU^n  prevent  a  bron- 
chitis or  keep  it  within  bounds,  wliLlo  it  would  suitly  develop  if  the  patient  were 
neg'lectcd. 

Simple  hygienic  measiu'es  suffice  in  the  treatment  of  mild  cases  of  acute  bron- 
chitis. The  patient  should  Ix^  kept  w^arm,  should  remain  in  bis  nxim.  or,  if  there 
be  any  fever,  in  bed.  Diaphoretic  itMiiedies  have  loog  been  praised  as  especiallj* 
potent  in  the  ti'eatment  of  acute  bronchial  catarrh.  The  patient,  therefore,  should 
drink  hot  teA,  pectoral  tea*  (Brustthee),  or  elder  tea,  etc.,  or  hot  milk  mixed  with 
Seltwr,  a  remedy  whose  efficacy  is  fi'equently  pi*aised  by  the  imtient.  Local 
treatment  of  the  mucous  membrane  by  inludatious  is  usually  inus<:»ry»  for  only 
the  smallest  part  of  the  inhaled  fluid  reaches  the  bitjuchi.  We  luay,  however, 
always  prescribe  inhalations  of  warm  steanj,  or  a  one-  or  two-per-cent.  solution 
of  con  mam  salt,  especially  with  a  dry  coug-h  and  a  secretion  which  is  hard  to 
loossn. 

Otherwise  we  roust  employ  symptomatic  ti-oatment.  A  mustard  plaster  or  a 
cold,  wet  compress  about  the  ch«?st  does  good  service  with  severe  subjective  thoracic 
symptoms.  In  bad  cases  a  few  dry  cups  may  be  very  useful  in  adults,  but  hx*al 
ttbstractirms  of  blood  are  never  neces-sary  in  simple  bronchitis.  If  there  is  trouble- 
some irritation  on  coughing,  so  as  to  disturb  the  rest,  we  may  prescribe  small 
doses  of  morphine,  five  to  ten  jjri'ains  of  Dov^er's  iMiwder  fgrm,  t)"3-0'5),  fifteen  to 
twenty  drops  of  cherry -laurel  water,  codeine,  etc.  When  expectoration  is  tUlticult, 
we  niay  use  the  so-called  expectorants — ipecac,  chloride  of  ammonimn,  apoinor- 
phine,  etc. 

We  have  already  repeatetlly  mentioned  the  use  of  tepid  baths  and  shower- 
baths,  indicated  in  severe  diffuse  bronchitis  devoioping  secondarily  in  tlie  course 
of  other  acute  diseases. 

Tepid  baths  with  sbower-!>aths,  two  or  three  times  a  day,  ere  also  to  be  used  as 
a  most  powerful  ivmedy  in  sevei'sB  cases  of  capillary  bronchitis  in  children.  The 
baths  iussist  exi>ectoratiou  and  guard  ugjiinst  the  ix>ssibility  of  tho  development  of 
lobular  pneumonia.  Wet  piicks  applied  to  the  thorax  or  over  the  whole  body  ar© 
serviceable.  Chiklren  are  wrapped  to  the  neck  in  a  sheet  which  has  been  pi 
viously  di]>ped  in  water  at  a  temperature  varying  with  the  degree  of  the  fever 
frtan  68"  to  77*  (H^  to  2if  R.)  and  well  wrung  out.  It  is  well  to  leave  tlie  amis 
free,  A  dry  woolen  bla^iket  may  be  wrapped  aixiund  the  moist  sheet.  This  pro- 
cedure must  be  ivpeated  thi-ee  or  four  times  a  day.     As  to  other  I'eniedies,  we  use 


•  A  favorite  Genimn  houseUoId  rejiiuily,  consiBtin^;  of  an  infusion  of  darlit  juirts  of  uUliujii,  thrvo 
pAii»  of  lioorice,  one  |mrt  of  orris-root,  four  purtsi  of  collVfoot,  aiid  twojiarte  twh  of  tuullciu  ttod  onitH*- 
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the  same  as  in  adults.  With  weak  children  our  care  must  be  to  keep  up  the 
strength  by  furnishing  the  most  nourishing^  footl  {loKsible  and  giving  small 
amounts  nf  wine.  An  emetic  is  sometimes  indicated  in  cases  with  an  abundant 
accumulation  of  mucous  in  the  biN^nchi,  and  is  of  good  service.  As  experience 
has  shown,  we  should  use  opiates  for  small  children  oidj'  with  the  greatest  care. 
Senega  and  benxoin  may  be  used  a«  expectorants. 

In  the  bnjnchitis  of  old  i^ople  our  chief  aim  should  be  to  keep  up  mid  improve 
the  patient's  strength.  We  prescribe  liquor  ammonii  auisatus,  infusi<m  of  senega, 
etc..  to  aid  expectoration,  which  is  usually  difficult,  since  tlie  cough  ia  feeble. 
Tepid  batlis  may  l>e  of  advantage,  but  they  must  be  used  with  care. 


CHAPTER  n. 
OHRONIO  BRONOHma 

(  C/tnuiic   lirofuhiai  Cititrrh.) 

JEtiology.— Chronic  bronchial  catarrli  may  develop  gradually  from  external 
causes,  or  in  rare  cases  it  may  follow  an  acute  bronchitis.  The  same  noxious 
influences  which  excite  an  acute  bronchitis  may,  by  tlie  frequent  repetition  of 
their  action,  re*iult  in  a  chronic  bronchitis. 

,  In  a  large  number  of  cases  severe  chronic  bronchial  catarrh  is  liot  an  independ- 
ent disease,  but  occurs  as  a  complication  or  a  result  of  other  diseased  conditions. 
The  combination  of  chronic  bronchitis  with  emphysema  of  the  lungs  {vide  infra) 
is  the  most  common.  A  lar^'e  number  of  cases  alw.i  arc  the  result  of  some  form 
of  he^irt  disease,  like  valA^uhir  disease  or  myocai-ditia^  or  of  disease  of  the  vessels, 
leading  to  stasis  in  the  v»ulmonary  circulation,  and  finally  to  a  chronic  catari'h  of 
the  bronchi.  Chronic  bronchial  catiirrh  ni  iviial  diseases  also  depends,  in  part 
at  least,  upon  circulatory  di.sturbance.s.  Fiiuilly,  we  find  a  more  or  less  extensive 
chronic  cataJTh  of  the  brouclii  in  other chrouic  alfections  of  the  lungs  and  pleura, 
as  in  tuberculosis  or  pleurisy. 

Chronic  bronchitis  is  seen  especially  in  adults  and  old  people,  and  more  fre- 
quently in  men  than  in  women. 

Pathological  Anatomy. — Chronir  bronchitis  is  chai-acterized  anatomically  by  a 
marked  venous  hypera-mia  of  the  bnaichial  mucous  membrane.  The  whole  tissue 
itself  is  often  thickene<l,  and  the  surface  of  the  membnme  is  svvolleji.  In  old 
cases,  however,  we  finally  meet  with  an  atrophy  of  all  the  layers  of  the  mucous 
membrane.  One  of  the  most  frequent  it'suIIs  of  a  chronic  bronchitis  is  a  cylin- 
drical dilatation  of  the  middle  and  lesser  bronchi — bronchiectasis.  This  arises 
gradually  from  the  loss  of  elasticity  of  the  diseased  bixjnchial  walls,  increasing 
their  tendency  to  give  wny,  as  well  a.s  from  the  pressiupe  of  the  stagnating  secre- 
tions. 

Symptoms  and  Coune  of  the  Disease. — Tlie  symptoms  which  are  due  to  chronic 
[>nchitis  are  disturlxiuces  of  res])iration,  cough,  and  expectoration.     To  these 

mid  be  added  tbe  results  of  a  physical  examination. 

The  cough  is  of  very  diiferent  severity  in  different  cases.  Usually  it  is  worse 
irly  in  the  moniiug,  in  the  evening,  and  at  night,  than  in  the  daytime.  The 
imount  of  expectonitiou  is  also  subject  to  great  varialitms.  In  many  etiscs  there 
IS  a  dry  cough  (catarrhe  sec,  cidf  infra),  in  wliich  only  small  amounts  of  tough, 
viscid  Kjiutum  are  exixn-torated.  In  other  cases  the  ex|)ectora,tion  is  more  abun- 
dant and  muco-purulent,  and  sometimes  excessive  and  quite  thin.  Microscopic- 
ally, it  has  no  special  characteristic  appearances,  but  it  contains  only  the  usual 
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elements  of  sputum— pus-(wrpii>scles  mixed  with  pavement  ei>itlielium,  often  manj 
liaeleria,  sometimes  needle.s  of  fat  acids,  and  rai-ejy  a  few  pointed  octahedral  cry« 
tals,  the  so-called  asthma  crystals  [ride  infra).     Small  amoimts  of  blood  may  be 
seen  in  severe  chn^nic  bronchitis,  but  llicy  do  not  have  any  l>ad  signtficauoe. 

Dyspnoea  of  moderate  degree  may  also  l>e  present  in  uncoui plicated  and  b3 
sive  bi-onchitLs.     In  the  cases  in  which  it  is  sevei'e,  however,  it  is  usually  due 
other  conditions  aifectinfT-  the  heai't  or  lunpfs. 

PhijHical  Examination.— The  percussion  in  bronchitis  shows  no  special 
change.  At  most  the  resonance  may  be  somewhat  tympanitic  from  tlie  relaxa- 
tion of  the  hmg-tisaue.  especially  in  tlie  lower  and  posterior  portions  of  the  lungs, 
or,  with  an  iibundunt  retention  of  secretion  in  the  bronchi,  it  may  \ie  a  little 
diminishpil.  Auscultation  may  gfive  either  rhoiiclii,  whistlinj?,  hissing,  humming", 
etc.,  or  moist  rales,  according  to  the  extent  of  the  catarrh  and  the  amount  and 
consistency  of  the  secretion.  The  sounds  are  usually  to  be  heanl  over  the  whole 
lunsr.  or  especially  over  the  lower  lolxi'S,  l»ecause  here  the  catarrh  iii  usually  most 
marked,  and  retention  of  secretion  is  most  apt  to  occur.  The  respiratory  nmrmur 
in  some  places  may  be  quite  obscured  by  the  mles.  OtJierwise  it  is  vesicular, 
sometimes  exaggerated,  sometimes  rtiuj^h  imd  indefinite.  Expiration  is  usually 
l>rolonged.  The  respiratory  nmrmur  may  l>e  much  diminishe<l,  or  even  entirely 
suppresstid  in  places  whei'e  tlie  bronclu  ai'e  stopped  by  secretion,  which  happens 
most  frequently  in  the  lower  lobes. 

Exi'cpt  in  mild  cas^^s,  we  usually  distinguish  several  different  forms  of  chi-onic 
biT»nchial  catarrli,  wliich  may  run  into  one  another. 

1.  The  dry  clmniic  catarrh  (catarrhe  sec  of  Laennec)  is  the  foi-ra  in  which  the 
mucous  membrane  ha.s  only  a  very  slight  secretion,  Tlie  cough  is  usually  very 
troublesome  and  labored,  but  the  patient  raises  meivly  a  little  tough  sputum,  or 
none  at  all.  On  auscultation  we  hear  sibilant  rhonchi.  but  no  moist  rales.  This 
form  of  catarrh  is  usually  assfK^iatefl  with  pulmonary  emphysema,  and  iivsthmatic 
attacks  are  also  fi*equen1.     The  disease  is  stubborn,  arul  usually  lasts  for  years.      ^M 

2.  The  so-called  bronchial  blcunoiTho^a  is  that  fornn  of  chronic  brf)iichitis  ii^m 
wbich  we  find  a  very  copious  secretion  from  the  mucous  membrane.     The  cough 

is  therefore  associated  with  a  very  abundant  and  quite  thin  expectoration,  the 
amount  of  which  in  ihe  twenty-four  hours  may  exceed  a  pint  (half  a  Utre).  The 
expecloration  runs  together  in  the  sputa-cup  and  usually  separates  on  standing,  the 
umiT^  purulent  i>ortion  sinking  to  the  l>ottom,  and  the  sei-o-mucous  portion,  which 
is  usually  frothy  tin  the  surface,  i^^maining  at  the  t*)p.  Kunierous  !uoist  rales  aro 
heanl  in  the  lung^,  esiMx-ially  in  the  lower  i.*ortious.  These  diminish  if  large 
amounts  of  sputum  are  coughed  up.  Anatomically,  the  bronchi  are  almost  al- 
ways found  dilatetl  in  this  form  of  chronic  bronchitis, 

3.  Tlie  so  called  serous  bronchorrhn?a  C  catarrhe  j!>if HiYe«*r "  of  Ijacunec)  is 
quite  mre  but  veiy  interesting.  It  is  chai'acterized  by  the  expectoration  r»f  a  very 
large  amount  of  fn^thy,  purely  serous,  thin  sputum.  The  cough  usually  comes  on 
in  very  violeut  piu-oxysms  which  last  from  half  an  hour  to  an  hour  or  more.  The 
respiratory  symptoms  are  quite  severe,  especially  during  these  attacks,  and  have 
given  rise  to  the  old  and  useful  term  ^^asthnia  kumiduvt,''^  Tlie  exjK'ctoi'ation 
collected  in  twenty-four  hours  may  amount  to  one  or  two  quarts  (litres).  Ex- 
auiiuation  of  the  lungs  usually  gives  ver>'  iihtindant  and  exttnsive  moist  mles. 
The  resooauce  on  percussion  is  norjnal  or  a  little  diminished,  fitjui  the  accuniulli>jiU 
tion  of  secTOlion.  ^ 

Tlie  special  cause  of  this  peculiar  disease  is  quite  obscui-e.  It  is  either  an 
independent,  very  chronic  trouble,  which  may  last  for  years  with  a  varying  course, 
or  it  may  occur  .secondarily  in  other  affections,  especially  iu  chronic  contraction  of 
tlie  kidney.    Wo  once  saw  a  very  severe  case  of  the  mdependent  and  apparently 
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quite  uncompHctttt'd  form  in  a  young  woman  who  had  high  fever  at  times,  and 
who  became  miicli  ljn>ken  down  physicallj\ 

Course  of  the  BiseaAe. — The  c^mrse  of  most  chrcmic  bronchial  catarrhs  is  very 
protracted.  The  ilisetise  usually  ha.s  frequent  remissions  and  fresh  exacerbations. 
The  patient  is  Uderably  well  in  the  pleasanter  time  of  the  year  if  he  takes  good 
care  of  himself,  but  in  autumn  and  winter,  or  after  exposure  to  various  noxious 
influences,  the  catarrh  grows  worse  and  the  patient's  symptoms  iuc]*€!iase.  If  the 
disease  has  lasted  for  years,  we  usually  find  sj^nptoms  in  the  lungs,  like  en>phy- 

a  or  chrtmic  tuberculosis,  or  in  the  heart,  like  secondary  dilatation  and  hyper- 

phy  of  the  rij^ht  ventricle,  which  symptoms  gnuluallj'  become  more  severe. 
The  details  of  these  conditions  are  to  be  found  in  the  appropriate  sections. 

Dia^OSid.— The  diagnosis  of  chronic  bronchitis  Is  not  ditticiilt  in  itself,  and 
may  easily  l>c  made  by  considering  the  patient's  symptomj*  and  by  judging  of  the 
result  of  the  physical  examination.  We  must  always  consider,  however,  whetlier 
the  bronchitis  is  not  a  result  or  a  complication  of  some  other  chronic  dii<ease. 
Therefore  in  every  case  of  chronic  bronchitis  the  heart  and  the  urine  must  be 
carc*fully  examined,  a.s  well  as  the  lungs. 

Progn08i& — Chronic  broncliitis  is  in  nit>st  cases  a  very  siublxurn  affection,  which 
frequently  shows  improvement,  but  from  which  complete  recovery  Is  i-are.  Tlie 
ppognfjsis  also  depends  greatly  upon  the  jiatient's  circumstances,  and  upon  the 
possibility  of  his  taking  care  of  himself  and  avoiding  all  harmful  exjKwure.  In 
secondary  bronchitis  the  question  whether  the  bronchitis  is  capable  of  material 
improvement  or  not  of  course  deioeuds  mainly  uiK3n  the  prognosis  of  the  primary 
disease. 

Tlie  danger  in  primary  chronic  bronchitis  comes  from  the  final  development 
of  its  sequehe,  es^nxnally  from  the  gradual  appearance  of  pulmonary  emphysema, 
dilatation  of  the  heart,  etc. 

Treatment. — The  only  hope  of  success  In  severe  cases  in  any  method  of  treat- 
ing chronic  bi*ouchitis  is  in  removing  the  patient  completely,  at  lea,>st  for  a  time, 
fnmi  the  action  of  injurirms  influences.  The  favorable  result  of  the  baths  and 
health  resorts  that  are  eiaployed  depends  largely  u|>on  this,  that  patients  enjoy  in 

ttheui  complete  bodily  rest,  and  are  far  l>etter  pi^tectetl  from  dust  and  the  changits 
in  the  weather  than  at  homo.     We  must  make  the  patient  comprehend  the  neces- 
|lty  of  this  condition  as  the  basis  of  any  treatment.      If  he  can  not  go  to  a 
suitiible  climate  during  the  cold  season,  he  must  keep  his  room  in  all  unplea.saut 
weather,  but  at  other  times  he  may  be  permitted  to  stay  in  the  open  air.     Further- 
more, the  i>atient  must  be  warned  to  avoid  as  completely  a.s  possible  those  harm- 
ful influences  which  his  culling  and  manner  of  life  entail,  and  among  which 
especially  is   the   bad  air   in  our  inns  ami  restaurants.     Food  should  be  easily 
digestible,  and,  in  people  inclined  in  coi'pulence^  sparingly  taken.     Alcohol  is  to 
be  permitted  only  in  a  moderate  degree.     We  combat  the  tendency  to  constipa- 
^      lion,  which  is  often  present,  by  dietetic  remetlies,  by  taking  fruit  esixwially  grapes, 
H      prunes,  etc.,  honey.  Gr^iham  biTad,  or  by  mild  laxative,**,  like  the  bitter  waters, 
^B       Frie*irichshtLll,  Ofner,  etc, 

H  If  the  circumstances  of  the  patient  permit  and   bis  condition  requires  it,  we 

H  should  send  him  south  in  the  autunm  in  onlor  to  avoid  the  evils  of  a  northern 
■  winter.  The  rule  is  to  .send  patients  vdih  a  bronchial  catarrh  when  tliere  is  nmch 
secretion  to  healthrceorts  with  a  dry  climate— for  example,  to  the  western  Riviera, 
^  San  Remo,  Bordighera,  Mentone,  Cannes,  etc.  The  somewhat  dry  yet  cooler 
H  climate  of  Memn,  Gries,  or  Arco  is  suitable  for  patients  with  a  stronger  constitu- 
H  tion.  Patients  with  dry  brcmchitis  usually  find  themselves  at  their  best  in  a 
H  warm  but  not  too  dry  climate.  If  we  wish  to  be  sure  of  avoiding  the  winter*s 
H      cold,  wo  must  choose  Sicily,  Egypt,  or  Madeira  for  a  residence.      Of  the  more 
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northern  winter  resorts  we  may  mention  licre  places  on  the  eastern  Riviera, 
Nervii,  Spczzia^  etc.,  except  Venice,  Pisa^  or  Rome. 

We  must  recommend  especially,  in  bnmchitis,  a  suitahle  summer  residence 
outside  of  large  and  dusty  cities.  Any  private  country  residence  in  a  well-wooded 
and  protected  place  is  of  advantage.  If  we  wish  to  send  patients  to  a  bath, 
Marieubad,  Kissingcn,  or  Hombur^  ai*e  proper  places  for  corpulent  people  who 
also  suffer  from  digestive  disturbances,  while  we  may  send  weaker  patients  to 
Ems,  Soden,  Baden weiler,  IscM,  or  Reichcnhall.  Milk  cures^  whey  cures»  and 
grape  cures  are  also  prescribed  in  many  cases  of  chi-onic  bi'oiichitis,  the  milk  cure 
in  pai*ticular  for  weak  and  anaemic  individuals.  A  summer  residence  on  the  sea, 
best  ou  the  Baltic,  is  very  serviceable  for  many  patients  with  bronchitis. 

Tbe  mhalation  treatment  is  much  employed  in  chronic  bronchitiSj  but  we 
should  not  cherish  too  lii^h  hoi>es  about  its  use.  The  best  inhalations  in  dry 
catarrhs  are  simple  steam,  a  two-per-cent.  solution  of  common  salt  or  bicarbonate 
of  sotlium,  Ems  wati^r,  etc.  In  cases  with  marked  seci^etion,  inhalations  of  oil  of 
turpentine  are  most  to  be  praised.  The  simplest  way  is  to  pour  a  teaspoonfiU  of 
oil  of  turpentine  into  hot  water  and  inhale  the  vaiM>r  as  it  arises.  Tlie  so-called 
turpenline-pipe,  however,  is  more  convenient  and  more  efficacious.  This  consists 
of  a  Hash,  wliicb  is  filled  to  the  height  of  several  inches  with  wuter  and  then  with 
a  layer  of  oil  of  tur|>entine  or  of  oleum  pint  pumilionis  (P.  G.),  some  two  centi- 
metres thick.  Two  glass  tubes,  open  ut  both  ends,  are  jjassed  thi-ough  the  cork. 
One,  straight,  tulve  extends  down  into  the  layer  of  water;  the  lower  end  of  the  other 
is  free  in  the  upjj^r  part  of  the  flask.  The  outer  portion  of  this  last  tube  is  long 
enough  to  he  bent  at  an  angle  and  forms  the  mouth-piece  of  the  pipe  which  the 
patient  sucks.  He  thus  breathes  the  air  which  is  fille<l  with  tur|ientiue  vapor. 
We  have  ti*eatetl  many  patients  in  this  ^vay,  who,  for  a  number  of  hours  a  day, 
*' smoked"  their  turpenitine-pt|Kis. 

In  treating  eh rfuiic  bi'oueliitis  the  pneumatic  method*  was  considerably  em- 
ployed for  a  time;  that  is,  the  patient  was  made  to  breathe  artificially  compi'essed 
air,  or  to  expire  into  air  of  a  less  tlnui  atmospheric  teusion,  by  means  of  a  movable 
pneumatic  appai-atus,  as  pit:)i>*jsed  by  WitJdenburg  and  others.  Of  late,  however, 
this  metliod  of  treatment  has  received  less  favor,  inasmuch  as  actual  i-esulta  have 
fallen  decidedly  short  of  the  beneJit  promised.  In  Ems,  Reichcnhall,  and  other 
places  special  pneumatic  cabinet,s  have  been  arranged,  filled  with  compressed  air, 
in  which  patients  remain  for  varyijig  lengths  of  time. 

The  dili'ereut  alkaline  minenil  waters — Seltzer,  Ems,  Victoria,  etc.— are  next  to 
be  mentioned  among  hiterual  remedies,  which  may  also  be  used  efficaciously  at 
home.  The  nmuerous  expectorants,  like  ipecac  and  apomorphine,  are  especially 
valuable  in  dry  bronchitis.  In  bronciiial  bloniiorrhoea  wc  know  empirically 
that  the  internal  use  of  balsams  causes  a  distinct  diminution  of  the  secretion. 
Oil  of  turpentine  is  the  most  active,  and  may  be  given  internally  in  gelatine  cap- 
sules, two  or  thi'ee  capsules  a  day,  or  mixed  with  milk,  in  doses  <)f  ten  or  fifteen 
di'ops  two  or  three  times  a  day.  Lepine,  G.  See,  and  other  French  physicians 
recommend  terpine  as  still  more  effectual.  This  is  a  derivative  of  turpentine,  and 
is  best  employed  in  pills  oontaining  one  and  a  half  gi-ains  (O'l),  of  which  two 
or  even  moi-e  are  to  be  taken  three  times  a  day.     It  may  also  be  given  in  solution 


•  Dotaila  of  till?  ptieumaitio  trentmcnt  may  Vie  found  in  tlio  following  work*:  R.  v.  Vivenot,  Jr., 
^Ziir  KcnutttiM  der  pbysioloja^ijichcn  Wirkuii/en  iiiid  dur  UiernpentUohcu  Anwtrndunier  Jer  v^r- 
diehtclon  Liiit, '  Erlan^on,  iHiK  Walilenburjf,  "  Die  jmounmtisdiiu  Bclumdlun^f  Uer  Rf«piraUons-  und 
Cireultttiouskninkljciten,'*  Berlin,  ISSO.  Knuuihe,  *'Huudbueh  dcr  tmounuitisehen  Theraf»ic,'' Leip- 
aijif,  Wifffltid,  1876.  ScbniUlcr,  "Die  ptic«unuiti.Hchij  BLdmiidlung  d.  Lu!i>ren-  u.  ilerzkiuakbeiten^*^ 
Wicn,  1877  (40  Seitcn).  Ocrtel,  "Hondbuch  d.  respiratoriselien  Tberupiu''  (v.  ZieiuMt-u's  "AUg. 
Tbcrapio,"  li,  4),  Leipiig,  Vogel,  1S81. 
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as  follows  :  Terpine,  2i  drachms  (grm.  10);  alcohol,  q.  s.  ad  sol.  faciundam ;  aq. 
dest.,  6  ounces,  fl  drac'hnis  (200  grm).  Misce.  Sig":  Two  or  three  tablespoonfuls 
daily.  Balsam  of  cupuihti  und  balsam  of  Pern  are  also  used  iuterually.  We 
should  ]ye  very  sparing  of  narcotics  at  first,  but  in  sever©  cases  we  can  not  wholly 
dispense  with  tliem. 

[The  iodide  of  potassium  iii  do^es  of  Hve  to  ten  j^rnius  thrice  daily  is  sometimes 
distinctly  curative.  An  ntit-door  life,  fi-ec  diet,  moderate  alcoholic  stimulus, 
tonics,  and  woolen  clothing  do  much  to  pi-omote  recovery,] 

Local  applications  to  the  chest  in  the  form  of  embrocations,  mustard  plasters, 
dry  cups,  or  cold  wet  comprises  are  to  be  used,  especially  with  severe  dyspncea, 
or  with  paiu  and  a  feeling,'  of  oppression  ui  the  chest.  Regular  cold  sponging  of 
the  chest  serves  to  harden  and  strongtheii  the  patient. 

Warm  batlis  are  very  well  borne  by  many  patients  with  chronic  brt^nchiti«. 
Sometimes,  t<>i3,  va|x>r  bathw,  if  takea  with  caution,  may  be  of  service,  especially  in 
strong  and  corpulent  patients. 

In  all  secondary  chronic  catarrhs  our  chief  attention,  Ijeynnd  the  symptomatic 
treatment  of  the  bronehitLs,  muxt  be  directed  to  the  treatment  of  the  underlying 
disease.  If  we  succeed  in  once  Diore  rej?u biting  tlie  ht'^rt's  action  where  thore  is 
uncompensated  heart  disease,  or  in  estfihlishing  diuresis  where  there  is  renal  dis- 
eoaa,  we  may  also  in  that  way  cause  improvement  in  the  existing  bronchial 
catarrh. 


CHAPTER  III. 


FCETID  BROKOHma 

(I'ntrid  lironchUl^,) 

.ffitiology.— By  putrid  or  foetid  bronchitis  we  mean  that  form  of  bronchitis  in 
which  the  secretion  of  the  nuirous  meTiihniTje  undergoes  a  piUriil  deeoiuposiliou, 
and  in  which,  consequently,  tlie  expeetomtion  takes  on  a  peculiar  and  extremely 
foul  odor.  The  cau«e  tif  foetid  bronchitis  is  usually  the  enti-auce  of  the  bacteria 
of  putrefaction  into  the  bwuchi  by  means  of  the  inspired  air.  Only  in  rai*e  cases 
does  it  arise  from  a  pulmonary  gangi*ene  of  embf>Hc  origin  {vide  infra). 

The  opportunity  ftir  the  agents  of  puti-efaction  to  enter  the  bronchi  with  the 
inspired  air  is  of  course  often  given,  but  a  feetid  Itronchitis  naturally  is  excited 
only  when  they  can  remain  there  and  increase.  Their  r(*tention  and  their  further 
development  is  chiefly  favored,  a.s  we  know,  by  diseaseil  conditions  which  already 
exist  in  the  bronchi.  A  great  nimilK?r  of  cases  of  fcplid  bnmchial  catarrh  theixj- 
fore  develop  secondarily  upon  other  pulmonary  atf<x"tions  of  longer  standing. 
Thus  the  expectoration  may  quite  suddenly  change  and  take  on  a  foetid  charactei' 
in  the  course  of  a  chronic  or  rarely  of  an  acute  bronchitis  or  of  phthisis.  Bi*on- 
chiectasis  (vide  infra)  greatly  favors  tlie  <levelrtpnieut  of  this  putrid  change,  for 
in  it  the  retention  and  stagnation  of  lar^-e  amounts  of  secretion  furnish  the  aid 
and  occasion  for  it.  If  a  putrid  deconijiosition  of  the  seci-etion  begins  in  one  part 
of  the  bronchial  system,  the  further  extension  of  the  process  follows  from  direct 
infection. 

In  rare  cases  putrid  bronchitis  abo  develops  in  lungs  which  were  previously 
apparently  sound— primary  f«:etid  l>ronchitis. 

Symptoms  and  Course;  Anatomical  Changes.— If  a  foetid  bronchitis  arises  in 
the  cinu^se  of  some  other  chronic  pulmonary  chsease,  its  appearance  may  Ix- marked 
by  a  sudden  impairment  of  the  general  condition,  by  high  fever,  often  associated 
with  numerous  chills,  and  by  an  increase  of  the  thoracic  symptoms,  like  pain  and 
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cough.  The  change  in  the  expectoration,  the  peculiaritjr  of  which  was  first 
accurately  descrilx^d  by  Traube,  is  cliaracteristic.  There  is  a  repulsive^  sweetish, 
putrid  smell.  The  exjjec  to  ration  is  usually  quite  abundant;  the  consistency  is 
rather  thin.  On  standing,  the  sputum  shows  a  very  marked  division  into  thi'ee 
layers.  The  upper  layer  consists  of  a  very  frothy,  muco-puruletit  stratum,  con- 
sistinif  in  pm*t  of  iutlividual  masses,  fnym  which  a  numlicr  of  courser  or  finer  fibers 
float  down  into  the  middle  layer.  This  middle  layer  cf»nsists  of  a  dirty-green 
muco-seroua  fluid.  At  the  bottom  of  the  vessel  is  found  the  tbinl  laj^er,  which  is 
often  the  thickest,  and  is  composed  entirely  of  pus.  It  consists  of  pus-corpuscles 
which  have  sunk  to  the  bottom,  atid  is  of  a  rather  thin,  greasy  couaisteucy.  With 
the  naked  eye  we  generally  recognize  a  uuiiiber  of  little  %vhitish-gray  plugs  and 
particles  in  it.    These  so-called  '*  Dittrich's  plugs,"  which  are  easily  crushed  under 

a  cover-glass,  are  quite  characteristic.  Microscop- 
ically, they  consist  of  decomposed  pus-corpuscles, 
detritus,  and  bacteria,  and  usually  contain  very 
many  needles  of  fat  acids  an*aog^  in  bundles 
(see  Fig.  21). 

We  often  find  also  in  the  sputum  large  masses 
,  of  fungi,  especially  great  bunches  of  twisted  lep- 
V  tothris  Abel's,  which,  by  an  unpractical  eye,  may 
readUy  Ix?  mistaken  for  elastic  fibers.  The  latter 
aro,  of  course,  never  found  in  the  expectoration  of 
a  simple  foetid  bin>uchitis,  but  only  in  tlje  deep- 
seated,  destructive  processes  in  the  lung,  like  gati* 
grene.  On  chemical  examination  of  the  sputum, 
the  ordinary  pnxlucts  of  putrefaction  may  be  found — volatile  fat  acids,  especially 
butyric  and  valerianic  acids,  also  snlphun^ttetl  hydrogen,  leucine,  tyrosine,  etc. 

The  breath  of  the  patient,  as  well  ivs  the  sputum,  is  v€M*y  often  foul-smelling, 
and  so  offensive  that  he  becomes  a  burden  to  his  associates. 

The  signs  which  footid  broncliitis  gives  on  physical  examination  are  those  of 
an  ordinary  bronchitis.  In  a  great  number  of  cases  we  ako  find  signs  of  con- 
solidation and  contraction  of  the  lung^  of  pleurisy,  etc.,  which  do  not  belong  to 
foetid  bronchitis  as  such,  but  arc  due  to  coniplications  or  sequehe. 

The  niost  frequent  of  tlmse  sequelie  is  the  development  of  a  "  reactive  "  lobular 
inflammation,  a  puiH;  pneumonia,  which  follows  a  catarrh  which  has  attacked  the 
finer  bronchi.  Thesi'  pneumonias  frequently  run  into  gangrene,  so  that  we  very 
often  find  a  numlKn'  of  larger  or  sniuller  nodules  of  pure  gangrene  besides  the  ex- 
tensive foetid  briiuchitis  in  the  lungs.  In  many  of  these  cases  the  fcetid  bronchitis 
is  certainly  the  primary  ])rocess,  and  the  development  of  the  nodules  of  gangrene 
is  secondary ;  yet  wc  shall  see  later  that  the  reverse  may  also  l>e  tnie.  Foetid  bron- 
chitis and  gangrene  of  the  lungs  run  into  each  other  so  often,  Ixith  clinically  and 
anatomically,  that  there  is  no  sharp  line  to  be  drawn  between  them.  If  the 
nodules  are  superficial,  and  reach  the  pleui-o,  the  infection  attacks  this,  and  we 
have  a  purulent  or  even  an  ichorous  pleurisy. 

The  smaller  and  medium-sized  bronchi  are  almost  always  found  in  a  condition 
of  cylindrical  dilatation  in  old  foetid  bronchitis.  Their  raucous  njembrane  is  in- 
tensely inflamed,  and  often  ulcerated  superficially.  On  it,s  sm*faee  we  see  in  the 
cadaver  the  greiusy  purulent  masses  and  the  plugs  which  we  find  in  the  expectora- 
tion during  life. 

Whiitever  may  be  the  case  w'ith  the  general  course  of  foetid  brfmchitis,  its 
beginning  is  often  quite  sudden  and  acute,  both  in  the  primary  and  in  the  second- 
aiy  forms,  as  we  have  said.  The  patient  is  attacked  with  fever,  which  may  often 
be  quite  high,  and  with  a  stitch  in  the  side,  and  cough,  and  expectoration.     Later, 
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the  characteristic  ppciiliarJties  iles<?ril>eil  above  appear.  The  further  course  of  the 
disease  is  almost  always  chrouic,  lasting  for  years,  but  subject  ki  many  variations. 
Vt*ry  often  manifest  improvement,  and  even  ai>parent  recovery,  takes  jilace^  until 
^•uddenly  there  is  a  new  attack  of  fever  and  thoracic  symptoms.  Tlie  general 
>nditiou  and  nourishment  of  the  (Witient  may  Ix?  quite  good  for  a  long  time, 
lexcept  durinj^  the  periods  of  marked  exacerbation  of  the  disease.  Patients  with 
'chronic  fceiid  bronchitis  often  api»t*ar  somewhat  bloated,  iuitalst*  pale  and  slightly 
cvanotic.  Peculiar  clubbe<l  thickenitigs  of  the  Jemiinal  phalanges  of  the  fingers 
gradually  develop,  as  in  many  case.s  of  brtmchieeUisis,  Slight  cedema  of  the 
lower  extremities  is  also  sometimes  pi^escnt 

Symptoms  referable  to  other  organs  may  be  wholly  absent.     Wc  see  most 
frequently  disturbances  of  the  stomach,  loss  of  appetite,  and  nausea,  which  proba- 
bly comes  fn^m  swallowing  the  fcetid  sputum.     Patients  also  complain  of  ix-ca- 
sional  rheumatic  pains  in  the  muscles  and  jointjs,  whieli  may  perhaps  l>e  due  to  an 
•rption  of  septic  matter.    In  conclusion  it  must  Iw  mentioned  that  in  foHuoately 
ire  cases  of  ftetid  pulmonary  disease  pyfigenic  germs  reach  the  brain  by  metas- 
[Sasu,  and  here  give  ri.se  to  purulent  meningitis  or  cerebral  abscess. 

The  danger  of  the  disease,  apart  from  the  exceptioual  occurrence  just  mentioned, 
lies  in  the  possible  extension  of  the  pi-ocess  to  t!ie  hmgs  and  tlie  development  of 
jjmlmonary  gangrene  and  its  sequehe.  We  hardly  ever  find  a  simple  faUid  hron- 
itis  in  the  cadaver,  but  we  almost  always  see  other  processes  besides,  winch  have 
mentioned  above — reactive  pneumonia,  pidmonary  gangrene,  etc.  Tliese 
develop  very  readily^  and  make  rapid  progmss  in  old,  decrepit  persons, 
who  live  under  bad  external  conditions,  in  whom  putrid  processes  in  the  lungs 
are  frequent. 

The  diagnosiB  of  fcetid  hronehilis  is  not  difficult  in  itself,  for  the  diagnosis  of  a 
putrid  process  in  the  lung  may  be  made  fnmi  the  stinking  sputum  alone.  It  may 
1^  dilBcult  to  decide  whether  we  have  to  do  merely  with  a  foetid  hrfmcliitis,  or 
with  a  pulmonary  gangt'cne  a\^\  Decisive  indications  of  gangrene  ajt*  derived 
from  phj'sical  exaorinatiou — dulhie.ss,  bi'onchial  respiration,  and  lai-ge,  moist  rClles 
— and  also  the  discovery  of  elastic  fibers  and  fmgments  of  parenchyma  in  the 
^expectoration. 

The  prognosis  must  be  made  with  care  in  every  case  of  foetid  bronchitis.     If 
he  external  circumstances  of  the  patient  are  favomble,  he  may  remain  in  toler- 
'able  health  for  years.     We  nmst  atw\iys  lie  prepared  for  the  appearance  of  new 
exarerbj^tioys  of  the  disease  and  of  atlW^tioTis  of  the  lung  itself. 

Treatment.— The  chief  aim  of  treatment  must  l>e  to  bi-ing  the  putrid  processes 
in  the  bronchi  to  a  stand-still  by  the  death  of  the  agents  of  ptitrefaction.  The 
difficulty  of  fulfilling  this  task  lies  in  the  impossibility  of  getting  the  disinfecting 
material  t^)  act  on  the  bronchial  mucous  membrane  in  the  necessary  amount  and 
.eoncentration.  Nevertheless,  we  can,  without  doubt,  at  least  i*elieve  a  foetid  bron- 
chitis and  keep  it  in  check  by  the  judicious  use  of  inhulations.  Inhalations  of  a 
two-per-cent.  sohdion  of  carbolic  acid  are  most  usefuh  given  for  Ove  or  ten  min- 
uter several  times  a  day.  These,  however,  are  sometimes  not  well  borne  if  long 
continued,  and  they  may  excite  mild  symptoms  of  carbolic  poisoning— like  head- 
ache, malaise,  and  dark  carbolic  urine.  We  have  often  used  with  goful  results 
the  '*  carbolic  mask  "  recommended  by  Curschmann,  a  kind  of  respirator  fastened 
in  front  of  the  nose  andmoutli,  containing  cotton  in  a  special  receptacle  impivg- 
nated  with  carbolic  juid,  equal  parts  of  carl>«dic  acid  and  alcohol,  or  other  remedies 
like  turpentine  or  ci-easote.  Many  imtients  can  wear  these  masks,  with  occasioTud 
interruptions,  for  many  hours  a  day.  TurpentiFie  is  most  used  next  to  carbolic 
acid.  Turpentine  can  be  usetl  by  Lrdialation  and  also  internally.  Likewise  ter- 
pine  and  myrtol  are  often  of  decided  beuetit.    We  have  very  recently,  in  the 
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clinique  at  Erlanjfeii,  had  good  results  fiNim  inlialations  of  oJeum  pint  pumilfonts 
(employed  as  described  on  p.  154  for  the  inluilatiou  of  turpeutiiie).  Both  inhala- 
tions and  the  iulernal  exhibition  of  turpentine  are  of  distinct  value.  We  may 
also  try  acetate  of  lead  interually,  one  or  two  grains  (grm.  O'OIj-O  10)  in  powder 
every  two  houj*s. 

In  other  respects  all  the  general  hygienic  and  symptomatic  methods  of  treat- 
ment recommended  for  common  clironic  bronchitis  are  als*:*  useful  in  fcctid  bron- 
chitis. The  sputum  should  be  disinfected  by  putlintc  strong  c&rbolic  acid,  etc., 
into  the  sputa -cup  to  lessen  the  hiul  odor.  It  is  a  very  g-ood  plan  to  keep  the  car- 
bolic spray  at  work  in  the  patient's  room  as  often  and  as  long  as  possible,  or  the 
ail'  may  be  imprognated  wiLb  oleum  phii pumilionis. 


CHAPTER  IV. 

CROUPOUS  BRONCHITIS. 

{Fitfriiwits  or  Dttudo-m<mbranoif4  BronchUiii,) 

Crottpous  bronchitis  is  a  pecidiar  form  of  disease  of  the  bronchial  mucous 
mombmue,  of  very  rare  occun-encej  in  which  there  is  a  formation  of  extensive 
fibrinous  patches  in  the  bronchi.  Only  tfmt  form  of  croupous  bronchitis  vvliich 
occurs  primarily  in  the  bronchi  is  to  be  considered  here,  and  not  the  secondary 
fonii,  wliich  on  tbe  one  side  is  iissociated  with  diphtheria  in  the  pharynx  and 
larynx,  and  on  the  other  with  croupous  pneumonia. 

The  setiology  of  the  disease  is  as  yet  wholly  unknown.  From  analogy  with 
other  well-known  croupous  inflammationH  of  mucous  membranes,  we  must  look 
here  for  some  noxious  iuthience  wliich  destroys  the  epithelium,  but  up  to  this  time 
we  are  entirely  ignorant  of  its  character.  Individuals  in  youth  and  middle  age, 
somewhere  1>etween  ten  and  thirty  years  i»ld,  ai-e  tlie  chief  ^'^ctims.  Men  ai-o 
attacked  somewhat  raoiv  frequently  than  women.  The  disease  comes  on  either  in 
persons  w^ho  wei-e  pre\'ioiisly  healthy— the  essential  croupous  bronchitis — or  in 
those  who  have  already  suiFei'ed  from  some  other  disease,  especially  some  chronic 
pulmonary  alFection — the  symptomatic,  secondary  ci'oupoua  bronchitis.  It  is  not 
certain  whether  the  last-uaraed  cases  can  have  the  same  a*tiological  relation  as  the 
cases  of  ]mre  primiu'y  fibrinous  hi-oncbitis.  Fibrinous  bronchitLs  has  been  ob- 
served in  the  coui*se  of  typhoid  fever. 

Symptoms  and  Courae.— Primaiy  fibrinous  bvonchilis  occurs  in  two  forms, 
acute  and  chi-ouic.  The  acute  form  In^gins  quite  .suddenly,  with  fever,  cough,  pain 
in  the  chest,  and  severe  dy.spna?tt  which  spee<lily  devclo|xs.  The  fibrinous  coagula, 
which  alone  render  the  diagnosis  possible,  appear  in  the  ex]>ectoratiou  either  at 
once,  or  aftiu'  the  existence  for  some  days  of  what  is  apparently  simple  catiirrlial 
bronchitis. 

These  coagula  form  complete  casts  of  the  bronchi,  and  are  more  or  less  branch- 
ing. They  are  of  a  whitish  color  and  of  quite  a  dense,  elastic  con.sislency.  The 
main  stem  may  be  a  centimetre  thick,  and  from  it  the  further  ramiiications  branch, 
dividing  dichotomousl3%  Tlie  largest  casts  are  ten  or  fifteen  centimetres  long. 
On  section,  we  usually  find  a  fn-e  lumen  within,  and  generally  recognize  a  definite 
laminated  structure  in  the  membrane.  In  many  places  they  ai-e  enlarged  and 
swollen.  Microscopically,  wo  find  while  blood-corpust^'lcs  in  and  upon  the  hyaline 
ground-substance  of  the  casts,  and  also  I'ed  bltuvd-corpiiscles^  sometinias  epithelial 
cells,  and  quite  often  the  peculiar  pointed  octahedral  crystals  which  are  also  found 
in  the  expectoration  in  bronchial  asthma  (r/f/c  infra).    The  so-called  "spirals'* 
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(riVfe  infra)  have  also  Ix^n  found  in  the  expectoration  of  flbrinoua  broDchitis. 
Clieiaicully  the  casts  consist  of  coagulated  albumen.  Their  solubUity  in  alkalies, 
especially  in  limo-wat-er,  is  of  therapeutic  importance. 

Ou  coughing,  the  i>atient  usually  raL^^s  a  simple  mucous  or  muco-purulent  ex- 
pectoration beside  the  caste,  and  in  this  spTituiii  the  casts  are  imbedded.  They  are 
oftf'n  fiirst  discovered  l»y  pouring  tlie  whole  amount  of  sputum  into  water,  when 
they  unfold  and  spread  out.  The  expectoration  also  contains  not  infrequently  a 
slic^ht  admixture  of  blocxL 

The  subj»?i?tive  symptonis  of  the  patient  may  be  very  violent.  The  dyspncea 
sometimes  atfAins  a  high  and  alarming  degree.  It  ce4«K?s  when  a  large  cast  is  ex- 
pectorated after  a  severe  paroxysm  of  coughing.  Such  attacks  may  recur  every  day 
or  two.     In  other  cases,  however,  the  subjective  symptoms  are  comparatively  slight. 

Physical  examination  of  the  lungs  gives  little  that  is  characteristic.  In  unconi- 
plicated  cases  pen:ussion  gives  nothing  abnormal,  or  at  most  the  signs  of  an 
acute  emphysema.  Auscultation  gives  the  ordinary  .signs  of  bronchitis,  not  char- 
actenstic  in  themselves,  such  as  rhouchi,  or  moist  i-dles.  If  a  large  bronchus  is 
plugged,  the  ret>piratory  excursions  iind  the  respiratory  murmur  arc  almost  en- 
tirely absent  in  the  corresponding  portion  of  the  lung,  but  after  the  expectoration 
of  a  caft  the  murmur  once  moi-e  becomes  audible. 

The  duration  of  acute  cases  is  sometimes  only  a  few  days,  at  most  a  few  weeks. 
In  favorable  cases  tlie  fever,  which  at  times  is  quite  high,  soon  disappeai^s.  the 
tespiratory  symptoms  grow  milder,  the  expectoration  of  the  casts  ceaaea,  and  there 
ris  a  complete  and  i)ennanent  recovery.  In  sevei'e  cases,  however,  death  often 
emmes  with  all  the  symptoms  of  suffocation.  The  acute  form  sometlmeai  becomes 
chronic,  but  this  is  rare. 

The  chronic  form  of  fibrinous  bronchitis  may  last  for  years.  Usually  the  con- 
dition grows  worse  periodically,  at  varj-ing  intervals  of  time,  and  at  each  exaeer- 
hatiou  casts  are  expectorated,  while  in  the  interval  there  is  apparently  merely  a 
simple  br«juchial  catarrh.  Some  obsc'rvutiuns  are  also  i^ecorded  in  medical  litera- 
ture of  jjeople  who  have  expectorated  these  casts  at  iut^:irvals  for  years  without  any 
special  di.sturbanco  of  their  health  or  their  nutrition.  In  some  cases  other  chronic 
pulmonary  atfections,  like  tuberculosis,  finally  develop. 

The  i>athologirul  iiuatomy  of  fibrinous  bi*onchitis  is  not  yet  satisfactorily 
known  on  account  f>f  the  rarity  of  the  afft'ction.  The  clumges  ni  the  lungs 
found  at  the  autopsy  of  fatal  cases  have  usually  been  complications,  lik«>  pneu- 
niunia,  pleurisy,  or  tul)ercidosis.  which  stood  in  no  chrect  relation  to  Ihe  fibrinous 
bronchitis.  A  loss  of  epithelium  has  been  discovered  in  some  cases  in  the  [>arts 
of  the  biH>nchial  mucous  nienibrane  that  were  attacked. 

PrognOBis*— In  all  acute  cases  tlie  pr<jgnosis  should  be  guarded,  for  we  know 
that  about  one  fourth  of  the  cases  terminate  fatally.  The  chronic  cases,  ns  has 
been  said,  are  usually  very  protracted  and  are  subject  to  frequent  rtxjurrcncea, 
but  they  cUffer  f  i-om  the  acute  cases  in  being  much  less  dangerous. 

Treatment.— We  make  special  use  for  inhalations  of  those  remedies  which,  as 
we  have  said,  are  able  to  diss^ilve  the  casts.  Wo  usually  employ  a  two-  to-five- 
per-cent,  solution  of  carbonate  or  bicarbonate  of  sodium,  and  above  all  lime- 
vrater^  either  pure  or  diluted  with  an  equal  volume  of  water.  Tlie  internal 
administration  of  iodide  of  potassium,  in  doses  of  twenty  to  forty-five  grains 
(grm,  l*5->nO)  a  day,  pi-oves  of  advantage  in  many  cases.  Energetic  inunction 
with  men^urial  ointment  is  sometimes  of  service.  Expectoration  of  the  casts  may 
be  aidetl  in  many  cases  by  such  exi>ectorants  as  seuegii  anrl  benzoic  acid,  or  by 
the  timely  use  of  emetics.  We  do  not  know  any  i*eme<lit\s  which  are  able  to  piH?- 
vent  a  return  of  the  attacks  in  the  chronic  form.  The  treatment  except  at  the 
time  of  the  attacks,  is  the  same  as  in  ordinarj^  chronic  bronchial  catarrh. 


DISEASES  OF  THE  RESPIRATORY  ORGANS. 


CHAPTER  V. 

WHOOPINO-OOUOH. 

{I\Hu*iti4.     3\usi*  eontuMra.) 

-ffitiology.— By  the  name  '*  whoaping^-coujjh  '^  ue  mean  a  specific  disease  of  the 
mucous  membrane  of  the  air-passajares,  which  is  chiefly  sepn  in  children,  autl  is 
clmmcterized  by  a  i)eculiar  violent  and  paroxysmal  cough.  S|X)radic  cases  are  ot 
almost  constant  occiiriTnce  in  large  cities,  but  the  disease  often  appears  in  epi- 
cleniic  outhrtaks,  Ei>ideniic8  of  whooping-coug-k  follow  epidemics  of  measles 
with  remarkable  fre<{uency. 

Whooping-fjcmgh  is  without  doubt  contagious,  and  therefore  often  attacks  one 
child  after  another  in  the  same  family.  Kindergartens,  orphan  tisylums,  and 
nurseriers  aid  very  much  in  extending  the  disease.  The  contagious  element  seems 
to  l>e  connected  with  the  air  expired  by  the  patient,  particularly  witli  the  seci-etion 
from  the  mncons  membrane  expectorated  after  coughing.  Children  are  most  sub- 
ject to  an  attack  up  to  the  age  of  six  years ;  from  that  age  the  disposition  to  tlie  dis- 
ease dfX'reases  rai>idly  with  increasing  years.  Whooping-cough  is  seen,  indeed,  in 
adults,  but  it  is  tpiite  rare,  and  aliuost  always  comparatively  mild  and  rudiniientary. 

The  epidemic  ouJict,  the  contagiousness,  and  the  whole  coui-sc  of  the  du^asc 
favor  the  tlieory  of  its  infectiou^s  natui-e.  The  presence  of  thu  organisms  which 
are  supi>ose<l  to  be  the  p*)ison  of  the  disease  has  not  yet  been  certainly  denion- 
Btraled,  aUhi>ugh  many  have  claimed  to  discover  characteristic  organisms  in  the 
sputa  of  iMilient^s.  Theso  statements,  however,  all  conflict,  and  lack  well-attested 
and  methodical  proof.  If  a  patient  has  once  had  the  disease,  he  is  almost  inva- 
riably seeun5  against  a  new  attafk. 

Symptom*  and  Course  of  the  Disease,— Whoopittg-cough  Ijogius  with  the  symp- 
toms of  a  catarrh  of  the  trache^i  and  bi'onchi,  which  develops  more  or  less  rapidly, 
and  which  at  first  often  ^.hows  nothing  cbaracteristk".  We  can  at  this  period 
make  a  tolerably  probable  diagnosis  only  at  a  time  when  an  epidemic  is  prevailing, 
or  in  case  the  chihrs  associates  have  alre-ady  been  attacked  with  the  disease.  The 
cough  is  often  quite  severe  at  the  beginning,  but  it  does  not  yet  come  on  in  dis- 
tinct paiMixysms.  Examination  of  the  chest  shows  nothing  jK'culiar  except  a  few 
rhouchi.  Thei-e  is  often  a  coryza,  with  fre<iuent  sneezing,  and  there  is  sometimes 
a  niiUl  conjunctivitis.  The  child  is  restless  and  feverish,  especially  toward  night. 
The  temiierature  may  repeatedly  reach  WT  or  104'  (39°-40°  C)  in  tliis  initial 
fever.  The  duration  of  this  fii*st  so-called  catarrhal  stage  varies,  but  it  usually 
lasts  a  week  or  ten  days. 

The  cati^rrhal  stage  gradually  passes  into  the  second,  convulsive  stage,  without 
any  sharp  boundary.  The  cough  becomes  more  violent  and  comes  on  in  the 
separate  paroxysms  of  whooping-cough  which  are  characteristic  of  the  disease. 
We  do  not  know  the  particular  rejison  why  the  cough  has  this  part)xysmal  char- 
acter, but  a  nervous  factor  probably  plays  the  chief  part  in  it 

The  iMH^uliarity  of  the  attack  consists  in  the  vioUrnt,  jMiroxysmal  fits  of  cough- 
ing, which  are  from  time  to  time  interrupted  by  deep,  long-tlrawn,  loud^  and 
shrill  inspirations,  due  to  the  occurrence  of  a  spasmodic  contraction  of  the  glottis. 
Exceptionally  thei-e  are  cases  without  this  loud  whist  1  big  inspiration.  The  child 
becomes  markedly  cyanotic  during  the  attack,  the  veins  in  the  neck  swell,  and 
tears  come  into  the  eyes.  Ha-morrhage  into  the  conjunctiva,  nose-bleed^  and  in 
some  cases  haemorrhages  into  other  organs,  like  the  ear,  the  skin,  and  the  brain,* 
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lit  of  this  HlaaiH.     Vomiting  very  often  occurs  either  during 

OP adHi close.     Involuntary  evacuations  of  urine  and  fax;cs  nmy  also 

follow  from  the  violent  contraction  of  the  ahdominal  muscles.    Esceptionallj  we 

_oht3epve  still  more  severe  sj'iiiptoms  with  a  paroxysm:  a  complete  spasmodic  cessa- 

ion  of  respiration  vriih  imminent  danger  of  sufTocation,  or  sometimes  general 

convulsionB. 

The  paroxysms  vary  with  the  severity  of  the  disease^  frequently  appearing 
ten  or  fifteen  times  in  twenty-four  hours;  sfjmetimes  with  greater  fi*equcucy — 
tlfty  times  or  more.  They  also  occur  at  night  as  often  or  even  oftener  than  in 
le  daytime.  They  come  on  either  spontaneously  or  from  some  special  predis- 
-posing  cause.  We  may,  for  example,  excite  a  paroxysm  artificially  by  pre«sdng 
on  tlie  larj'nx  or  by  making  the  child  cry.  If  there  are  several  children  with 
whooping-cough  in  the  same  nyom  and  a  paroxysm  attacks  one  of  them,  the 
others,  as  a  rule,  soon  begin  to  cough  too.  Some  prodromal  symptoms  often  jjie- 
le  the  peculiar  paroxysm,  such  as  general  uneasiness,  rapid  respiration,  or 
romiting.  At  the  end  of  a  paroxysm  many  children  remain  very  feeble  and 
:hausted,  but  others  recover  very  rapidly,  and  are  playing  again  quite  briskly  a 
•few  niinulus  after. 

In  general  the  child  feels  quite  well  in  the  intei-val  between  the  paroxysms, 
it  the  effects  of  the  violent  attacks  of  coughing  may  of  course  often  be  seen, 
the  occasional  hiemorrhages  into  the  conjunctiva,  we  find  the  eyelids 
iwhat  swollen,  their  veins  dilated  and  blue,  and  showing  thi-ough  the  skin. 
small  ulcer  is  quite  frequently  formed  on  the  fra?num  of  the  tongue,  the  origin 
of  which  is  to  be  referred  to  mechanical  causes.     The  tongue  is  violently  pro- 
ided  in  the  severe  panixysms  of  coughing,  and  the  frfenum  is  thus  pulled  or 
►m,  or  injured  by  the  shari)  lower  incisors. 
Physical  examination  of  the  lungs  shows  nothing  abnormal  in  uncomplicated 
except  a  few  moist  r&le^s  or  rlumehi.    Sometimes  the  rhonchi  aiti  wanting,  or 
present  in  small  luinibc'rs  only  a  short  time  before  a  paroxysm,  but  in  other 
an  intense  diffuse  bnjuchitis  is  developed,  which  often  leads  to  the  develup- 
lent  of  a  lobular  pneumonia  [vide  infra).     Sometimes,  but  not  always,  there  is 
acute  catarrhal  inflammation  of  the  bronchi,  and  especially  of  the  posterior 

of  the  larynx. 

The  fever,  which  is  usmdly  present  in  the  first  or  catarrhal  stage,  is  absent  in 
the  conx'uhiive  stage.  The  child  is  fi-oe  fn>m  fever  for  the  moat  |»art.  We  often 
find  a  slight  rise  of  toinpemtui*e  up  to  100"  or  101°  CJir^^-Ilsr)'"  C.),but  only  towanl 
night.  Higher  and  more  |>ersist<'nt  ffver  jujints  to  the  development  of  compUca- 
tioDs,  especially  on  the  part  of  the  lungs. 

The  convulsive  stage  seldom  lasts  less  llian  three  or  four  weeks,  and  often 
much  longer,  up  to  tlirt>e  or  fuur  mt>ntlis.     The  panixysms  gradually  become  less 
juent  and   less  violent   {stadium  dt*crementi)y  until   they  finally   disappear 
itirely:  but  relajises  and  fresh  exacerbations  also  <x^cur  in  this  stage.     Finally, 
jwever,  the  disease^  in  uncomplicated  cases,  goes  on  to  a  permanent  and  com- 
dete  retiovery, 

Complicatioxii  and  Sequela.— The  severe  results  which  sometimes  follow  whoop- 
ing-cough are  probmldy  partly  due  to  the  direct  action  of  tho  specific  causes 
of  the  disease,  and  iMirtly  to  complications  of  a  secondary  nature  wht>se  origin 
merely  favored  by  the  whooping-cough.  The  mast  important  are  complications 
tlJie  lungti.  A  lobular,  catarrhal  pneumonia  often  develops  after  a  severe 
►nchitis  which  involves  the  finer  bixmchi.  In  such  cases  the  respiration  1>e- 
'comes  hurrietl  and  superficial,  tho  fever  higher,  and  the  genentl  condition  l>ad 
even  in  the  times  between  the  paroxysms.  On  examinatioii  of  the  lungs,  we  hear 
oumenyufi  moist  rales,  especially  over  the  lower  lobes,  and  we  can  sometimes 
11 
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make  out  dullness  on  one  or  both  sides  if  there  is  extensive  pneumonic  infiltratioil. 
Such  cases  are  always  yery  protracted,  and  many  chikli-en  sucrumh,  partly  from 
the  dishu'bance  of  respiration  and  partly  from  ^'nei'al  weakness  and  inanition. 

Complications  in  other  org-ans  are  much  i*arer.  Amon^  the  most  frequent  are 
attacks  of  diarrhoea  which  exhaust  the  child's  nutrition.  Many  observers  have 
also  mentioned  the  quite  frequent  occurrence  f»f  a  ci*oupous  or  diphtheritic 
inflammation  in  the  pharynx  and  larynx  in  the  course  of  whoopino^-congh. 
Finally,  a  case  under  our  own  observation  may  here  be  mentioned,  in  which 
jdeath  occuri'cd  with  severe  nervous  symptoms,  convulsions,  and  coma.  At  the 
itopsj'  very  numerous  capillary  hirmorrlinges  were  found  in  the  l>rain.  fl 

Pulmonary  euiphysema  is  the  first  thing  to  l>e  mentioned  among  the  sequel®  ™ 
of  whooping  cou^h.  From  Uie  min-ked  pressure  which  the  severe  and  frequent 
otitbiirst.s  of  coughing  exert  from  witliin  uikju  the  alveoli  of  the  lungs,  they  gradu- 
ally become  dilated.  An  acute  lobular  emphysema  ("acute  pulmonary  iufla* 
tion")  IS  set  up  which  somctiTnes  passes  into  n  typical  chronic  pulmonary  emphy- 
sema (vide  infra).  Cbronic  bronchial  catarrh  may  also  remain  for  a  long  time 
after  an  attack  of  whooping-cough.  fl 

A  thirfl  important  sequel  of  whooping-cough  is  pulraonarj'  tuberculosis.  The  ■ 
bronchitis  and  lobular  pneumonia  which  occur  during  a  whooping-cough  some- 
times do  not  imiJixjve,  esj>ecially  in  weak  children  with  a  tubercular  tendency. 
The  fever  continues  high,  the  child  givnvs  thin,  and  constantly  becomes  more  ajid 
more  miserable.  At  the  autopsy  we  find  cheesy  nodules  in  the  Umgs,  cheesy  bron- 
chial glands,  and  at  times  tuberculoj^is  of  other  organs.  These  cases  signify  that 
when  a  tubercular  infection  is  pitsenl,  but  is  still  latent^  the  whofvping-cough  acts 
as  an  exciting  cause?  for  the  outbreak  of  the  disease,  or  that  a  greater  receptivity 
to  infection  with  tubercular  poison  is  created  by  the  whooping-cough.  Mobius 
has  lately  reported  the  occurrence  in  a  few  cases  of  pairalysis  as  a  sefjuel  of 
whooping-cough.  This  usually  begins  in  the  lower  and  extends  to  the  upper 
extremities,  and  is  appai'ently  due  to  neuritis.  A 

The  diagnosis  of  whiw^ping-cough  can  not  be  made  with  certafnty,  as  we  have  V 
said,  until  the  second  or  convulsive  stage.     It  is  easy  then,  however,  since  the 
characteristic  attacks  occur  in  no  other  atfection  of  the  lungs  in  like  manner  ^ 
and  with  like  fixHiuency  and  dui-alion.     If  we  have  no  opportunity  to  observe  the  fl 
attack  itself,  and  have  to  dei>e]ul  uixm  the  description  of  the  friends,  the  diagnosis 
is  sometimes  more  uncertain.     In  such  cas«i^,  however,  certain  signs  are  often 
present:  the  child  has  a  bloate<l  aspect,  or  wc  may  find  sliglit  haemorrhages  into 
the  conjunctiva,  or  ulcers  on  the  fj-ienum  of  the  tongtie,  which  make  the  diag- 
nosis liiglily  probable.     Under  some  rircumst^nces  we  may  also  make  the  attempt  I 
tf»  bring  on  tlie  paroxysm  artiticially  (ride  supra},  ■ 

Tlie  prognosis  is  favorable  with  the  majority  of  children  if  they  are  previously 
strong  and  healthy.  Very  young  children  are  in  more*  danger  than  older  ones. 
There  is  danger  if  secondary*  pneumonia  develops,  and  if  the  general  nutrition  and 
strength  of  the  child  suffer.  As  stK)n  as  the  diagnosis  is  certain  we  must  call  the 
attention  of  the  parents  to  the  prt>babIo  long  diu'ation  of  the  disease.  Regard 
must  also  be  paid  to  the  possibility  of  the  development  of  sequelte,  especially  hi 
weak  children  suspected  of  tuberculosis. 

Treatment. — Since  the  disease  is  protracted  aTid  is  not  devoid  of  danger,  it  Is  our 
duty,  when  an  epidemic  of  whooping  cough  prevails,  to  gruirtl  children  from  it  as 
far  as  possible.     If  one  child  in  a  family  is  taken  ill,  the  other  children  must  be 
rigorously  kept  away  from  him.     If  ciifiinjstances  permit,  we  should  prefer  to  J 
send  them  away  to  another  place  free  from  whooping-cough.  | 

With  regard  to  the  treatment  of  the  thsease,  we  nmst  first  endeavor  to  fulfill 
general  dietetic  and  hygienic  indications.     The  chOd  should  breathe  good,  pure 
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air,  and  for  this  reaaon  it  is  often  advisable  to  transfer  the  patient  to  a  larger  room, 
with  as  much  air  and  sunlight  as  possible.     The  atmosphere  should  not  be  too  dry, 
and  it  l<  advisabhi  to  employ  a  spray  of  carlx>lized  water  occasionally,  or  to  hang 
Bp  shcet«i  inoiHtfuod  with  the  same  in  the  n>oni.     In  je^ood  weather  tlie  child  should 
be  out  of  doors  a  large  part  of  the  time,  pr«jvided  fever  has  ceased.     City  children 
a^elubt^  st-nt^  if  iMJssible,  into  the  country.     The  food  should  be  good  and  noar- 
ishing,  but  dry  and  crumbly  articles  should  Im  avoided,  being  apt  to  excite  cough. 
Warm  or  lukewarm  btiths  frequently  prove  very  beneficial,  particularly  when 
lliere  is  considerable  bronchitis,  as  they  lessen  the  dangler  of  a  lobular  pneumonia. 
The  meilicinal   treatment  of   wlnx>piug-<?ough   has  not  yet  shown  brilliant 
HBRilt?  despite  the  large  uundier  of  remedies  recommendetl.     Internally,  quinine, 
ftelludunna,  and  bn:jmide  of  potash  are  most  worthy  of  a  trial.     Quinine  is  given 
]'d  powders  of  one  and  a  lialf  Uy  eight  grains  tOl  to  0*5)  several  times  a  day, 
either  in  capsules  or,  in  the  case  of  smaller  cliildren,  witli  chocolate.     The  earlier 
this  remedy  is  employed  the  more  prompt  is  said  to  be  lbs  lieneficial  influence. 
Lately  the  treatment  of  whf>oping-cough  with  antipyrine  has  been  much  recora- 
njended.     Belladonna  is  pres4:Titx?d  in  jwwders  containing  one  twelfth  to  one 
sixth  grain  (O'OOS  to  O'Ol)  of  the  extract  of  belladonna,  giving  three  to  live  such 
powders  a  day.     This  remedy  has  often  seemed  to  the  author  to  diminish  the  num- 
ber and  violence  of  the  paroxysms.     The  largest  diiily  dose  of  sulphate  of  atropine 
to  be  given  to  children  is  one  sixtieth  of  a  gmiu  (0  001),  and  even  this  amount 
demiuida  in  every  case  caution  and  watchfulness  for  the  possibility  of  symptoms 
of  poisoning,  such  as  enlargement  of  the  pu]>ils  and  dryness  of  the  mouth.     Bro- 
mide of  potash  is  employed  in  an  aqueous  solution  in  the  dose  of  fifteen  to  forty- 
five  grains  per  diem  H  to  3  grm.).     Its  benefit  is  pro1>ably  due  to  its  i>ower  to 
dimiuisli  reflex  excitability.     The  same  drug  employed  in  an  atomizer  often  has  a 
palliative  effect. 

If  the  paroxysms  are  very  violent  we  may  cautiously  administer  small  doses 
of  luorphme  or  co<Ieia.  Inhalations  of  chloroform  and  ether  have  also  been 
fficommended.     The  following  mixture  is  a  suitable  one: 

Q  Cliloroformi 5  j   (gm^.  liO) ; 

JCtheris |  ij  (gnn.  60) ; 

01,  terebintlnmp , .  3  ij-ss.  (grm.  TO),    M. 

8ig.  One  or  two  t^aspoonf uls  to  l>c  i>oUrod  upon  a  pocket-handkerchief  for  inha- 
ktioQ. 

Finally,  considerable  success  haft  attemietl  the  application  of  cooaiJie  to  the 
throat  and  larynx  by  means  of  a  brush.  A  solution  of  ten  U»  tift«M['n  \)er  cent, 
has  a  considenil»lo  Influence  in  mo<lifyiug  the  frequericy  and  vi*»lence  of  tho 
paroxysms.  Michael  advocates  the  daily  insuiHalion  into  the  nostrils  of  pow- 
dered benzoin. 

Inhalations  of  various  antiseptic  remedies  have  l)een  frequently  employed 
because  of  the  infectious  nature  of  the  disea.se.  The  practitioner  must  not  expect 
too  much  from  them,  however,  although  they  sometimes  act  well.  A  one-per- 
cent, or  two-f»er-cent.  solution  of  carlxdic  acid  is  most  fr(?quently  employed  for 
inhalation.  It  may  be  given  several  times  a  day  for  i>eritwls  of  tsvo  or  three 
minutes  at  a  time.  Next  to  this,  turpentine  and  benzine  are  most  to  be  recom- 
mended; of  these,  twenty  or  thirty  dmps  are  poured  upon  a  sponge  previously 
moistened  with  hot  water.  [Farhnv  and  others  reix^rt  marked  success  from  spray- 
ing the  up]H*r  air-pH^sages  with  a  two-per-cent.  solution  of  resorcin.] 

For  the  treatment  of  the  complications  and  sequehe  of  whoopingKiough  the 
tender  is  referred  to  the  appropriate  chapters  of  this  book. 
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CHAPTER  VL 

BEOtrCEIECTASia 

{Bronchial  Dilatation.) 

Dilatation  of  the  biY>iiclH  is  not  a  separate  (UseaBe,  but  it  is  a  result  of  various 
affections  of  the  lungs  and  bronchi.  Nevertheless,  we  will  speak  of  it  briefly  in 
this  connection  since  many  cases  of  bronchiectasis  present  the  appearance  of  qmte 
a  characteristic  disease. 

We  dtstiugiiish  anatomically  the  cylindrical  and  saccular  bronchiectases. 

Cylindncdl  bronchiectasis  consists  of  a  uniform  dilatation  of  a  bronchial  tube, 
and  ot'curs  most  frequently  in  the  niedium-si/^d,  or  rarely  in  the  finer  bronchi  of 
one  or  more  lobes  of  the  lung".  It  is  usually  due  to  a  long-continued  bronchitis, 
and  develops  most  frequently  in  cases  of  emphysema,  and  also  in  whooping- 
cougb,  measles,  and  sometimes  m  phthisis,  etc.  The  primarj'  process  is  probably 
always  the  atroj^hy  which  follows  the  catarrh,  and  the  dimuiisbed  resistance  of 
the  bronchial  walls  thus  oceasioned.  The  dilittation  of  the  lumen  of  the  broncbes 
is  prodnced  g7*adually,  partly  by  the  traction  of  the  thorax  during  inspiration, 
and  still  more  by  the  increased  pressing  in  the  bn>ncbi  due  to  the  frequent  and 
violent  fit*s  of  coughing,  and  iinally,  perhaps,  by  the  constant  pressxu'e  of  the 
stagnating"  secretion. 

The  diagnosis  of  cylindrical  dilataticm  of  the  bi'onchi  is  only  a  probable  one. 
We  suspect  that  a  bronchiectasis  has  formed  if  the  conditions  are  fulfilled 
which  we  know  lead  to  it.  In  the  chronic  bronchial  catarrh  of  eniphysenm  we 
judge  that  there  is  cylindrical  dilatation  of  the  bronchi  if  the  secretion  is  very 
abundant  and  conqmratively  thin,  and  separates  on  standing  in  a  sputa-cup.  The 
dilatation  is  usually  emptied  by  a  severe  paroxysm  of  coughing,  such  as  is  apt  to 
occur  in  the  morning  if  the  secretion  collects  in  great  quantity  during  the  night. 
Physical  examination  usually  gives  numerous  small  and  medium  moist  i^les^ 
especially  in  the  lower  lobes.  The  respiratory  murmur  sometimes  loses  its  vesicu- 
lar character  in  marked  cylindrical  bronchiectasis,  and  has  a  more  indefinite  and 
tubular  qualify. 

Saccular  broncbiecta^es  are  spherical  or  oval  dilatations  which  are  confined  to 
a  definite  i>ortion  of  tlie  bronchial  tube.  They  may  atUiin  a  diameter  of  several 
centimetres,  Tlie  bronchus  passes  suddenly  or  gradually  into  the  dilatation,  and 
it  is  often  obliterated  ho  tliat  the  bronchiectasis  forms  a  completely  closed  cavity. 
The  wall  of  a  saccular  bronchiectasis  loses  in  great  mc^isure  the  chai-acter  of  a 
normal  bronehiol  wall.  As  a  nde  it  is  atrophied  to  a  high  degree,  the  atrophy 
involving  not  only  the  nnicous  glands,  but  also  the  nmscuhir  fibers,  the  elastic 
element*?,  and  even  the  cartilages,  so  that  the  bronchi ectasic  cavities  seem  lined 
with  nothing  but  a  thin  membrane.  In  other  cases,  however,  we  friKl  liyper^ 
trophic  processes,  which  involve  the  connective  tissue  of  the  mucous  membrane, 
and  lead  to  baiul-like  projections  and  swelliJigs.  Finally,  ulcerative  processes 
may  develop  on  the  inner  surface  of  a  bronchiectasis  and  attack  the  surrounding 
lung-tissue,  and  change  the  bronchieetasLs  to  a  typical  ulcerating  cavity. 

Only  rarely,  for  example  in  emphysema,  do  we  find  a  single  saccular  bron- 
chiectasis  surroundetl  by  tolerably  normal  lung-tissue.  Its  origin,  then,  is  to  be 
referred  to  causes  like  those  which  have  been  given  above  for  the  much  com- 
moner cylindrical  bronchiectases.  In  the  great  majority  of  cases  we  find  saccular 
bronchiectases,  singly  or  in  large  nimibei*s,  surnmnded  by  indurated  and  con- 
tracted lung-tissue.  Tliey  form  one  of  the  complications  of  ''pulmonary  con- 
traction" [fibroid  phthisis],  which  is  almost  always  associated  with  contraction  of 
the  pleura.    Since  Corrigan's  day  we  have  with  good  reason  looked  upon  this  con- 
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traction  as  the  chief  cause  for  their  orig:in.     Bj  the  gradual  shrinking  and  retrao- 
Uoii  of  the  lung,  whicli  as  a  rule  has  l^ecume  adhc^rent  Ut  the  costal  pleura^  a  trac- 
tion ia  exerted  upon  the  bronchial  walls  from  without  to  which  tliey  gradually 
yicfld.     Thus  arises  the  frequent  t-ombiuation  of  juilrnonary  contraetiou  witli  the 
foniiatioD  of  bronchiectases.     This  couibiuation  is  usually  unilateral,  and  involves 
the  whole  lung  or  only  one  of  the  upper  or  lower  lobes.     This  furm  has  been 
ilescrilxMl   from  a  histological  staiul-point  as  a  chronic   interstitial    pneumonia, 
ftud  it  lias  been  believed  possible  to  make  a  sharp  distinction  between  it  and  the 
chronic  tubercular  proce^es  in  the  lung. 

We  often  stje  the  form  of  pulnaonary  contraction  in  question  developing  as 
result  of  pleurisy.  Laeunec  first  advanced  the  opinion  that  in  such  cases  the 
pleurisy  was  the  primary  trouble,  and  tbat  from  it  an  interstitial  inflammatory 
prcK-ess  attacked  the  connective  tissue  of  the  underlying  lung  and  led  to  contrac- 
tion and  then  to  the  formation  of  bronchiectases.  Li  our  opinion  we  must  indeed 
rpcognize  the  manifold  anatomical  and  clinical  iieculiarities  of  the  combination 
of  pulmonary  contraction  and  formation  of  bronchiectases  in  question,  but  cetio- 
logically  we  are  unable  to  separate  it  fr«jm  |Julnionary  tuberculosis  {Hde  infra),  at 
least  in  the  great  majority  of  cases.  But  on  the  other  hand  it  can  not  be  denied 
tbat  extensive  bronchiectasis  is  sometimes  observed  entirely  iudei>endent  of  any 
tuberculous  process.  In  these  rare  cases  the  brtmchial  dilattition  seems  ti>  be  a 
sequel  in  most  instances  of  a  severe  antecedent  chrt»nic  bronchitis.  It  is  seen,  for 
example,  in  workmen  who  are  t>bliged  to  inhale  a  great  deal  of  dust.  There  can 
be  no  doubt,  however,  tliat  the  piic»cess  here  finally  extends  to  the  lung-tissue,  for 
upon  autopsy  the  parenchyma  l)etween  the  various  bi-onchiectasic  cavities  is  usu* 
}y  not  normal,  but  transformed  into  a  firm  indurated  tissue.  As  a  rule  the  dis- 
is  mainly  limited  to  one  side,  iuvohing  perhaps  the  whole  lung,  or,  if  only  a 
cmgle  lobe,  usually  the  lower  one. 

The  symptoms  caused  by  saccular  bronchiectasis  alone  are  derived  in  part  from 
the  result  of  physical  examination  and  in  part  fi-om  detlnite  peculiarities  of  the 
sputum.  If  great  bronchiectasic  cavities  lie  near  the  chest-wall,  they  may  give 
the  same  physical  signs  that  we  shall  learn  to  recognize  later  in  the  description  of 
tuben'ular  cavities.  Bronchiecta.ses  lying  within  the  lung,  however,  are  often 
devoid  nf  definite  physical  signs,  so  that  at  most  we  may  suspect  tlieni  fiM>m  nthcr 
symptoms,  like  the  peculiarities  of  the  sputum.  Tlie  more  abundant  the  forma- 
tion of  bronchiectahes  the  more  does  the  respiration  lose  its  vesicular  chm^acter 
and  became  harsh  and  finally  bronchial.  Inasmuch  as  there  is  usually  a  very 
sidcrable  8e<;retion  of  mucus,  we  generally  find,  upon  auscultation,  abundant 
ium  and  even  coarse  moist  r&lea, 
Tho  exf»ectoration  is,  as  a  rule,  very  abundant,  and  it  Ls  often  raised  "by 
moutkfuls.'*  On  standing,  it  exhibit.s  a  distinct  division  into  an  upi>er  layer  of 
and  a  lower  of  pus.  It  usually  has  a  stale,  sweetish  odor,  but  it  may  l^e 
d.  The  diagnosis  of  the  extensive  formation  of  bronchiectases  in  the  lungs  ia 
usually  quite  easy.  In  order  to  avoid  confounding  it  with  chronic  tubeiTulosis, 
the  following  .should  be  esi>ecirtlly  considered:  In  bi-onchicHL^tasis  the  patient  does 
not  present  a  true  cachexia;  he  is  usually  somewhat  cyanotic  and  r>ften  pale  at  the 
me  Ume.  The  terminal  phulanges  of  the  fingers  are  often  clubbed,  as  in  foetid 
nchitis.  Fever  is  usually  absent,  unless  there  are  some  siK*cial  complications, 
expectoration  is  more  abimdant  and  more  distinctly  stratified  than  ia  often 
in  tul>erculohis;  and,  most  imiiK»rtant  of  nil.  it  contains,  of  course,  no  tubercle 
bacilli. 

Since  bronchiectasis  may  give  rist?  to  a  ftctid  bronchitis,  and  since,  on  the  other 
hand,  as  we  have  said,  foetid  bronchitis  itself  often  leads  to  the  formation  of 
bronchiectasis,  we  can  understand  the  manifold  relations  aiul  changes  which  the 
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two  forms  of  disea,se  describpti  may  furnish.  If  ulcerative  processes  arise  in  the 
wall  of  a  bronclitectiisis,  they  may  g'ive  nse  to  heemopU'sis. 

Tlie  further  course  of  bronchiectases  deihend*,  of  course,  u])oii  tlie  nature  of  the 
primary  affection.  Tlie  cylindrical!  dilatiitioiis  whicli  arise  after  a  severe  bron- 
chitis, as  hapi>ens  in  whoopiug'-coiijarh,  measles,  or  t^v'phoid,  may  in  many  ca-ses 
gradually  {r\it  well;  but  recovery  from  saccular  bi'onchiecta.sis  by  a  process  of 
obliteratitHi,  if  it  oceui«  at  all,  is  extremely  rare.  Nevertheless,  the  course  of  the 
disease  may  be  comparatively  benign,  since  the  affection  often  remains  circunt- 
scribeii,  and  the  patient's  ^»ueral  strength  and  nutrition  sutfer  comparatively  little 
from  it  Finally,  of  course,  severe  symptoms  arise,  either  from  insufficiency  of 
the  hearty  when  there  is  cyanosis,  dya;|mu»a,  or  mdema^  or  as  a  result  of  emphy- 
sema, tulyciTulosis,  gangrene,  or  extensive  lobular  pneumonia. 

The  treatment  is  never  directed  against  the  brimchial  dilatation  as  such,  but 
toward  its  causes  or  sequelie,  Tlie  treatment  of  b?'i>nchiectasis,  therefone,  coin- 
cides with  the  treatment  of  chronic  bronchitis,  emj)hysema,  fcetid  bronchitis, 
chronic  tubercidosis,  etc* 


CHAPTER  Vn. 


STENOSIS  OP  THE  TRACHEA  AND  BRONOHL 

1.  Tracheal  Stenosis, 

iEtiology. — Stenosis  of  the  trachea  may  be  caused  eitlu-r  by  diseases  in  the 
vicinity  of  the  tratihea,  or  by  diseases  of  the  Irachea.  itself.  The  first-named 
mode  of  origin  is  Ihe  more  frequent.  To  this  are  due  all  the  stenoses  of  the 
trachea  from  eompressiuu.  Enlarg^meuts  of  the  tliyiMiid  inland  fi-oni  simple 
struma  and  new  ^wjwths,  hiieurisms  of  the  arch  of  the  aorta  and  of  the  in- 
nominate artery,  tumoi"s  and  abscesses  in  the  antexior  media^stinum,  swelling  of 
the  lymph-glands  at  thti  bifui*cation  of  the  trachea,  ahsc<'ssrs  tm  the  anterior  sur- 
face of  the  cervical  vertebnr,  etc.,  may  exert  st>  gn*ent  a  preKsure  on  the  trachea 
from  without  that  its  lumen  is  made  nan-ower.  Besides  the  dii*ect  action  of  press- 
ure, in  most  cases,  a  gi-atlual  atniphy  fiNum  the  pressure  aiiil  ii  softening"  of  the 
riujfs  of  cartiltiffe  sontetimes  plays  an  inii>ortaut  pai't,  accnrdinj?"  to  Rose,  in  the 
occtnTcuce  of  sli'uosis.  A  collapse  of  the  trachea  may  arise  fn)m  this  *'ilaccid 
softening",''  which  may  come  on  quite  suddenly,  and  may  cause  njauy  of  the  cases 
of  sudden  '*scrofi;ila  death.'* 

Chanjores  in  the  trachea  itself  lea^ling-  to  stenosis  are  quite  rare.  Cicatricial 
stenofiis  as  a  I'esult  of  syphilitic  ulcerations  is  relatively  the  most  frequent.  New 
growths  in  the  trachea  are  also  to  be  nienlinned,  such  as  polypi  and  carcinomata, 
the  latter  almost  always  liaving  invaded  the  trachea  from  the  adjacent  i»iirts. 
Very  rarely  acute  and  chronic  inflammatory  processes  like  perichondritis  lead  to 
a  swelling  of  the  mucous  membrane  sutlicient  to  cause  stenosis.  In  conclusion, 
we  may  mention  that  stenosis  of  the  trachea  may  be  due  to  the  presence  of  forei|pi 
bodies. 

SymptomB.— If  the  stenosis  is  so  extreme  that  there  is  a  real  hindrance  to  respi- 
ration, a  very  striking-  modification  of  the  breathing-  occurs.  It.  is  difficult  and 
labored,  and  is  perft>rmed  only  by  the  help  of  the  accossory  muscles.  Both  expi- 
ration and  iTispiration  are  protracted,  long  di*awn,  and  accompanicAl  by  a  loud 
stridor.  In  many  cases  inspiration  is  more  dillicuit  tlian  expiration,  so  that  there 
is  accordingrly  a  pi'ejjonderating:  inspiratory  dyspna?a,  and  the  number  of  respira- 
tions a  minute  is  diminished.     If  the  entrance  of  air  into  the  lun^  is  inc<>mplete 
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in  spite  of  the  leng^tlieniii^  of  the  respirations,  we  see  an  inspiratory  retraction  of 

ve  lower  part  of  tlio  tljomx,  aiitl  stmietinies  of  the  throat  and  the  eupi-a-flavicular 

sssr.     In  tracheal  steinJsiH  tho  larynx,  however^  sho^vs  Httle  or  no  ttvand-fro 

jovement  on  res]>iratio«.     This  fact  is  of  value  in  diafni«>^is  io  dislinj^fuuihing 

•heal  from  laryn^al  stenosis,  for  in  the  latter  the  r<.\spii*a(or.v  niovouionts  of 

the  larynx  are  quite  well  marked. 

We  sometimes  notice  in  tho  pulse  during^  in.spimtion  a  marked  fall  in  tension 
and  in  the  height  of  the  pulse-wave,  the  puhius  ixtradojrua.  With  the  sphygmo- 
^TBpli  we  can  ehow  still  more  plainly  the  chanjLfea  in  hh^xl- pressure,  which  vary 
quite  markedly  with  tlie  i-espiration.  The  frequency  of  the  pulse  is  UNually  a 
little  incn^ajsed,  hut  sometimes  it  is  diminiHlKxl, 

The  syniptouis  of  the  dLseaj^ie   just  descrihed  may  form  so  characteristic  a 
picture  that  we  can   recug-nize  it  at  the  first  irlance.     More  precise  inft>nnulion 
to  the  seat  of  the  stenosis,  or  the  accurate  diffei'entiation  of  tracheal  stenosis 
rai  the  very  similar  picture  presentwl  by  laj»yngeal  stenosis,  demands  a  direct 
»pic  examination  of  the  larynx  and  trachea,  which,  of  coui-se,  is  Imrdly 
ible  in  a  patient  with  a  high  dcg^'ce  of  dyspnoea, 

2.  Bronchial  Stenosis. 

Nai'rowinjSf  of  a  primary  bronchus,  which  is  the  only  form  to  l>e  mentioned 
here,  arises  most  fretpiently  as  a  result  of  the  presence  of  forei|jrn  bodies.  These 
may  enter  the  air-passages  by  means  of  a  diH?p  inspiration  while  eatiiipr,  or  (hiring 
sleep.  We  know  that  foreign  bodies  e^t  into  Ihe  ripht  bronclms,  which  Is  wider, 
>mewhat  more  frequently  tlian  they  do  into  the  left.  iStenosis  of  tlie  niaiii 
ironchi  from  prcssm'e  also  arisen  fiH>m  aneurisms  of  the  aorta,  mediastitml 
tumors,  enlarj2:e<l  bronchial  lymph-glands,  etc.  Stenosis  of  the  left  bnmehus 
from  tiie  pree^ure  of  the  greatly  dibit eil  left  auricle  haA  been  observ«Hl  in  mitral 
stenosis. 

Tlic  symptoms  are  not  equally  distinct  in  all  caseet,  and  Ihey  dejtend  uprm  the 
shutting  otf  of  the  corresfwndinjir  part  of  the  lunfij.  The  dyspn<ea  is  usuully  very 
evident,  es]>ecially  iti  acute  case,s»  The  n»spiratory  excursi<ms  are  much  less  on 
the  atFeiied  side  than  on  the  sound  side.  The  percussion- note,  indeiHl,  remains 
clear*  but  the  vesicular  respiratory  murmur  disappeairs,  and  iuatt^ad  of  it  we  aome- 
timtB  hear  over  the  whole  side  a  loud  whistling  or  humming  .sound,  the  vibnition 
of  which  can  in  some  eases  be  felt  by  the  hand  api>Ucd  to  the  chest-wall.  TTie 
^Tocal  fremitus  is  diminished  on  the  affected  side.  A  vicarious  emphysema  soon 
levelops  in  ihe  other  lunjtf. 

Lobular  pneumonia  frecpiently  develops  as  a  result  of  tlje  entrance  of  foreipii 
bodies  into  a  bronchus,  l)ecause  the  agents  of  inOauirnation   have  entered  at  the 

ne  time  with  these  bodies  and,  as  the  e\|)octoration  can  be  evacuated  only  with 
"diHicuUy,  and  hence  is  mure  or  less  sta^nni,  tliese  irritants  can  readily  establish 
themaelves  in  it  In  stenosis  from  pi-essure  the  character  of  the  disease  may  of 
course  be  modified  in  many  ways  by  tlie  primary  disease. 

The  prognosis  and  txeatment  of  tnKluai  and  bronchial  stenosis  depend  entirely 
rttpfjn  the  nature  of  the  primary  tlix^jise.  General  statements  as  to  treatment, 
lerefore,  need  not  be  given  heini*.  A  lUrect  mechanical  treatment  of  tracheal 
stenosis  in  affpi-opriate  cases,  such  as  cicatricial  stenosis,  may  be  undertaken  ac- 
cording to  the  different  moiU'S  of  dilatation  above  enumerated.  The  methods 
for  removTJig  foreign  Ixxlit's  from  the  larger  air- passages  belong  to  the  domain  of 
iry.  The  employment  of  an  emetic  has  met  with  distinct  succeiss  in  such 
hut  it  is  not  without  danger,  for  the  foi'eign  Ixjdy  may  wedge  itself  into  the 
glotti£i  during  the  act  of  vomiting  and  result  in  the  danger  of  instant  suffocation. 
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CHAPTER  VIU. 
BRONCHIAL  ASTHMA. 

Brojtchial  astlima  is  a  disease  cHoically  well  characterized,  but  feiiolop^ical 
it  is  probably  not  quite  a  distinct afPectioD.  Its  chief  symptom  cousii^ta  of  marked 
paroxysmal  attacks  of  dyspncea.  The  cause  of  the  dyspnoea  is  not  to  he  sought 
iu  any  coarse  factor  that  can  be  demonstrated  aiiatomicall3\  but  it  is  probably 
due,  at  least  in  part,  to  some  abnormal  condition  of  nervous  irritation.  The  chief 
tbeoi'ies  as  to  the  orig-in  of  the  asthnjatic  attacks  will  bo  given  fiu-ther  on. 
disease  is  decidedly  more  common  in  men  than  in  women,  and  it  is  not  very 
even  in  children. 

Symptoms  Etnd  Corn-Be  of  the  Diseaue.— *'  Nei-voua  "  bronchial  asthma  consi 
in  its  purest  form,  of  attacks  of  shortness  of  breath,  which  come  on  in  persons  who 
are  otherwise  quite  welt,  with  varying  fi-equencj*  aud  varj'ing  dui-ation,  partlj 
from  some  special  cause,  and  partly  without  any  discovej*able  reason.     In   the 
intervals  bt^tween  the  attacks  the  patients  are  completely  well,  and  do  not  sho 
the  sligfhtest  signs  of  any  tiisease  of  the  respiratory  or  eii'culatot'y  oi-gsins. 

The  asthmatic  attack  either  V-gins  quite  suddenly,  or  it  is  pj-eceded  for  a  slio 
or  longer  Tieriod  hy  pi'cKh'oniata.  These  consist  in  a  general  feeling  of  discomfort, 
in  abnormal  sensations  in  the  larynx  or  ei)igastrium,  sometimes  iu  i-emarkably 
frequent  gaping,  and  often  in  a  mai-ked  coryza  associated  with  a  good  deal  of 
seci*etion  am!  frequent  sneezing  (compare  the  relation  betwecm  many  attacks  of 
asthma  and  diseases  of  tfie  nose,  given  belowj.  The  attack  begins  in  most  cases 
at  night.  The  patient  wakes  up  with  an  intense  feeling  of  pi-essure  and  anxiety. 
Sometimes  he  complains  of  a  feeling  of  pain  in  the  chest.  He  has  to  sit  up 
straight,  and  in  severe  cases  even  to  get  out  of  bed.  He  often  hurries  to  an  open 
window  in  ox-der  to  "get  air.^'  His  cxi»rt*ssion  is  anxious;  his  skin  Incomes  pale 
and  cyanotic,  and  sometimes  is  covered  with  a  cold  sweat.  The  rc.'^piration,  too 
ia  altered  in  a  very  peculiar  and  characteristic  way.  Both  ins]Hration  and  expira- 
tion are  almost  always  accompanied  by  a  high-pitched  whistling  sound,  audible  at 
a  distance.  Both  respiratory  acts  are  labored,  requiring  the  aid  of  the  accessory 
muscles.  On  inspiimtion,  only  the  upper  jwirt  of  the  thorax  is  elevated  to  any 
extent.  We  see  in  the  neck  the  inspiratory  contraction  of  the  sterno-cleido- 
niastoidSj  the  scaleni,  et«.  Still  nKut*  striking,  however,  is  the  labored,  |>anting, 
long-pi'otracted  expiration,  during  which  the  alxlominal  muscles  are  contracted 
to  a  board-like  hardness.  We  thei^fore  recognize  the  disturbance  of  respiration 
in  asthma  as  essential iy  an  expiratory  dysi)ntea.  The  frequency  of  I'espii'iition  is 
in  many  cases  normal,  or  even  somewhat  diminished,  yet  we  have  rejKjated 
counted  thirty  or  forty  respimtions  a  minute. 

On  physiciil  examination  of  the  lungs  during  the  paroxysm*  we  find  the  per- 
cussion-nnte  over  them  Uf>rmal  or  even  strikingly  loud  ant!  dee|>— the  *' box-tone," 
The  lower  boundary  of  the  lung  is  usually  fimnd  one  or  two  inlerco.stal  spaces 
lower  than  normal.  We  accortlingly  have  to  do  with  an  abnormally  low  position 
of  the  diaphragm,  with  an  acute  emphysema.  On  au.scultation,  whistling  and 
ci-eaking  sounds,  which  quite  obscure  the  vesicular  murmur^  are  heard  over  most 
of  the  lung,  esiH»cially  during  the  long  expirations.  In  many  places,  indeed,  the 
respiratory  murnmr  is  entirely  absent,  or  we  hear  only  a  low  whistle  on  expira- 
tion. Toward  the  end  of  the  paroxysm  tlie  noises  become  deeper  and  more  boom- 
ing, and  sometimes  we  hear  a  few  moist  mies, 

Tti  brief  paroxysms  there  may  be  scarcely  any  cough  or  expectoration.     In 
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particularly  in  the  tedious,  cases,  there  iji,  however,  a  scanty  tough  mucous 
tepectoration.     In  this  are  found,  beside  tlie  ordinary  constitueuts  of  simple 
bronchitic  sputum,  larger  or  smaller  numbers  of  very  characlerLstic  clumps. 
These  may  be  yellow  or  greenish -yellow,  or,  on  the  other  hand,  gray.    The  yellow- 
ish clunnis,  which  are  usutiHy  very  t<jugh,  and  often  consist  of  a  clump  of  thready 
nmtter,  represent  swollen  and  fatty -degenerated  pus  corpuscles,  between  which 
are  very  frequently  interspersed  a  considerable  number  of  pointed  octahedi'al 
cryHtals.    These  crystals  were  first  described  by  Leyden  in  the  sputum  of  asth- 
matic patients,  and  are  usually  termed  asthma  crystals  (see  Fig,  32).     Chemically 
they  ore  identical  with  '*Charcot^s  crystals,"  which  are  found  in  the  leukuMuic 
>I«'n,  the  bone  marrow,  and  the  semen,  and  they  probably  represent  the  phos- 
loric-acid  salt  of  a  peculiar  base  (Schreiner's  base^  CaH^N).     As  soon  aa  the 
poroxysrns  cexis43  the  number  of  crystals  in  tlic  sputum  usrually  begins  to  diminish 
rapidly,  and  it  is  often  possible  to  observe  in  them  evident  tokens  of  disintegra- 
tion.   Often,  also,  numerous  ciliated  epithelial  cells  are  found,  in  addition  to  the 
cfystala,  in  the  yellow  masses.     The  gray  plugs  in  tlie  sputum  of  asthmatic 
peiients  consist  mainly  of  clumps  of  thready  mucus,  and  contain  the  peculiar 
'' spirals^'  which  were  tirst  described  by  Ungar  and  by  Curschmann.     Many  of 
{Jiese  spiral  tlii-eacKs  are  %  isible  to  the  naked  eye,  but  others  demand  the  ndcro- 
vioope  for  their  rei'ognition,  through  which  they  are  seen  as  brilliant  forms  com- 
ifasGd  entirely  of  various  sized  bands  and  threads  collected  in  spirals  (see  Fig.  22). 
Sometimes  a  brilliant  central  thread  of  small  diameter  is  seen  in  the  midst  of  the 
jpiraL     Around  the  spirals  are  found  round  cells,  drops  of  fat  and  myeline,  epi- 
thelium., and,  acconUng  to  Lewy,  frequently  also  numerous  epithelial  cells  from 
the  pulmonary  alveoli.     As  to  the  precise  way  in  wliicli  the  spirals  and  their 
central  thread  develop,  the  question  is  not  yet  settled,  hut  it  is  certain  tliat  the 
spirals  represent  casts  of  the  minutest  branches  of    the  bronchi,  and  therefore 
indicate  the  existence  of  a  peculiar  disea.se  of  the  termiuiil  bronchial  twigs  (see 
below).     It  should  be  added  that  sometimes  also  the  microscoi)o  reveals  in  the 
tiputum  crystals  of  oxalate  of  lime  (Ungar)  and  of  phosphate  of  lime  (Lewy). 

The  pulse  is  usually  accelerated  during  the  asthmatic  paroxysm;  the  l>odily 
temperature  is  normal^  or  sometimes  even  subnormtil.  In  asthmatic  x>atient8 
who  have  protracte<l  attacks  we  have  repeatedly  seen  a  slight  febrile  movement 
up  to  al3out  102*  (30*  C). 

The  duration  of  the  asthmatic  paroxysm  is  very  different  in  individual  caseli, 
as  has  already  been  said.    Sometimes  it  lasts  only  a  few  hours,  but  sometimes 


Flo.  ts.— AbUuxui  crjrstaJs  and  Curschiiuuiii'B  sptrala  (a,  central  fiber). 

it  Uud«  several  days,  and  even  weeks.    Tlie  attacks  of  protracted  asthma  are  not 
very  rare.    Market  exacerbations  and  remissions  of  the  disease  usually  alternate 
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in  them.  The  frequency  of  the  paroxysms  in  ordmary  asthma  also  varies  exceed- 
ingly. Sometimes  they  come  on  almost  every  night,  and  then  there  are  long 
|>au8e8  of  months  and  yeai-s,  so  that  we  can  not  make  any  general  statements  as 
to  the  couiTs©  of  the  disease.  Definite  recoveries  are  quite  rwe;  they  are  mf>st 
frequent  in  ehildi-en. 

Although  patients  with  the  form  of  pure  essential  asthma  which  we  have  so 
far  described  seem  perfectly  well  in  the  intervals  between  the  attacks,  there  is 
also  a  symptomatic  asthma.  This  is  seen  chiefly  in  patients  with  emphysema  and 
chronic  biH>nch!tis.  The  term  '*  symptomatic  asthma,"  however,  can  be  used  only 
when  the  att^icks  actually  show  the  syuiptoms  of  pure  aslinna,  and  when  the 
dyspnoea  which  occurs  in  them  has  no  relation  to  the  auatomical  lesions  pi-esent. 
In  such  cases  it  is  often  htirti  to  decide  whether  the  existiufr  emphysema  and 
chrt]mic  bronclulis  aiv  really  the  primai-y  disease,  or  the  result  of  the  asthma. 
There  is  no  doubt  but  that  a  secondai-y  emphysema  of  tlie  lun^ys  may  develop  as 
a  result  of  frequent  and  protractetl  a.sthmatic  attacks.  The  attacks  of  dyspacea, 
wfiich  come  on  in  chronic  affections  of  the  heart  and  blood-vei^sels— canliac 
asthma  {vide  m/ro)— depend  ujkui  other  c^mses  than  the  peculiar  bi'onchial 
asthnui,  and  should  not  l>e  classed  with  it. 

Theories  as  to  the  Origiii  of  Asthma -ffitiology.— The  peculiarity  of  the  asth- 
matic symptoms  has  given  rise  to  niuncrous  theories  as  to  the  origfin  of  asthma, 
yet  none  of  them  liave  obtained  general  recognition  up  to  the  pi-esent  time. 
Many  authors,  like  Wel^ei',  Stoi-ck,  and  Frautzel,  seek  the  underlying  cause  of 
asthma  in  an  acute  swelliog  of  the  bronchial  mucous  membrane,  as  a  result 
either  of  a  sudden  dilatation  of  the  bloLubvL'Ssels  orismg  fi'om  nervous  inlluences 
or  of  a  very  acute  cntarrli.  WintTich  and  Bumlierg^er  have  advanceil  the  theory 
that  asthma  consists  in  a  t^uiic  spasm  of  the  diaphragm,  by  which  the  diaphragm 
is  kept  motionless  in  a  lixed  inspiratory  p<isiljon :  but  it  is  at  once  plain  that  such 
a  condition  con  at  least  not  play  the  chit'f  part  in  the  occurrence  of  asthma,  for 
we  can  usually  feel  the  respimtory  movements  of  the  diaphragm  quite  plainly 
during  the  par<.)xysm.  It  should  be  stated  that  Riegel,  who  is  the  latest  champion 
of  the  tlieory  of  diaphragmatic  S[>!ism,  is  of  the  opinion  that  theiM?  is  not  a  com- 
plete tetanic  spasm  of  th<'  iliaphi*agm,  but  merely  a  superexcilatiou  of  die  phrenic 
ner^'^e,  and  that  the  excursions  of  the  diapliragm  are  not  completely  inhibited. 

The  theory  long  ago  advanced  by  Trousseau,  the  chief  udvorate  of  which  of 
late  is  Biermer,  is  the  nimt  pn>l>ahle  one,  and  is  now  generally  accepted,  namely, 
that  the  spastic  nervous  element,  which  is  not  wholly  to  he  disregardetl  in  any 
explatuitton  of  bronchial  asthma,  consi.sts  of  a  tonic  spasm  of  the  muscles  of  the 
smaller  bronchi.  The  t4:>nic  contraction  of  the  smaller  bi'onchi  explains  the 
wlnstliiig  sounds  that  are  heard.  A  marked  hindrance  to  respiration  is  set  up 
which  can  be  more  easily  overcome  by  the  inspiratory  suction  of  the  thorax  than 
by  the  expiratory  pi-essure.  Since  the  latter  ads  not  only  u|X)n  the  alveiili,  but 
also  upon  the  lesser  bnmchi  themselves,  the  closure  of  the  broiicln  uixm  expira- 
tion i^  still  more  marke<l.  The  air  which  is  drawn  into  the  nlve<ili  can  conse- 
quently get  out  again  only  impei*fectly,  and  this  explains  the  expiratory  dysp- 
mea,  the  emphysema  that  so<ui  occurs,  and  the  low  |x>sition  of  the  diaphragm. 
The  accepttmce  of  this  theory  of  bronchial  si>asm  also  readily  explains  the  often 
sudden  onset,  ami  just  as  sudden  cessation,  of  the  asthmatic  attack. 

If  wc  inquire  fuilher,  however,  into  the  cans**  of  the  occurrence  of  the  bron- 
chial spiism,  only  a  very  indetniite  answer  can  be  given;  for  little  is  said  by 
answering  that  asthma  is  a  neurosis  of  the  vagus.  Many  tacts  make  it  very  prob- 
able that  the  spasm  is  of  reHex  origin,  at  least  in  many  cases.  Lcj^deu  has 
expressetl  the  suspicion  that  the  irritation  of  the  mucous  membrane  by  the  pointed 
crystalSi  which  he  discovered,  gives  rise  to  the  spasm.     It  may  be  said  in  oppo- 
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sitiou  to  Um.  however,  that  the  '^aRthtna  crirstals"  arc  somotimes  found  in  the 
aputuxn  of  patients  with  emphysema  who  have  no  asthnmtic  sym])toiits,  ajid  also 
thai  in  asthmatic  patients  the  severity  and  dumtioii  of  the  attacks  .st4ind  in  no 
r  t    rebition  to  the  number  of  the  crystals.      Nor  can  the  alxjve-pictured 

r  r»>[furded  as  the  cause  of  the  paroxysnis  of  asthniu,  since  tliey  tikewiBO 
fx*ctir  lu  <»tJie-r  diseiiaes  of  the  iiiinnte.Ht  branchM  of  the  bronchi— for  exani pie,  they 
are  not  very  rare  in  croupous  pneumonia. 

The  faet  lately  corroborated  by  uumorou«  observations  by  Voltilini,  B. 
Frankel,  Hack,  and  others,  is  very  important— namely,  that  the  afithn^titr  par- 
oxysm is  sometimes  of  retlex  origin,  starling  from  some  diseajte  of  the  nawil 
mucous  membrane.  We  find  quite  oftt^n,  for  instance,  tlmt  ui*thruatic  patients 
are  suffering  from  chronic  diseases  of  the  nose,  like  chror»ic  c^itarrh,  na;*al  imlypi, 
and  ejijieciiilly  the  enlarjET^jment  of  the  so-ealled  erectile  bodies  of  one  or  more 
turbinated  bones,  and  that  after  their  renjoval  the  a^^thnia  disafypears.  In  this 
connection  may  be  cited  the  noteworthy  fact  that  many  asthmatic  |iatients  have 
an  attack  brought  on  by  certain  colors,  for  example,  at  the  smelt  of  fresldy 
rcmated  coffee,  or  of  ijiecacuanha.  Trousseau,  who  sutfort'd  from  aFilhma  himself, 
alwaya  had  an  attack  on  smelling-  violets.  It  is  doubtful  whether  a  i»ure  brtm- 
ehial  asthma  can  have  a  rctflex  orig-in  from  other  distant  organs.  Tlie  connection 
between  a.^thma  and  diseases  of  the  phar\^nx,  or  hypertrophy  of  the  tonsils, 
is  extremely  proliable  in  some  cases,  but  the  statements  as  to  the  occurrence 
of  lUithmatic  paroxysms  in  diseases  of  the  stomach  ('* dyspeptic  asthma"),  of 
the  intestine,  or  of  the  female  sexual  organs,  are  to  be  taken  only  with  great 
reaor\'e.  We  usually  have  to  do  hei-e  with  a  confusion  between  pure  asthma 
and  otlier  conditions  of  dyspnoea — nervous  dyspnoea,  conditions  of  cardiac  weak- 
aess,  etc. 

In  a  large  number  of  caaes — which  seem  to  us  to  be  most  characteristic — 
the  disease  can  be  explained,  in  our  opinion,  only  by  the  hyijothesis  of  a  peculiar 
primary  disease  of  the  bronchial  mucous  membrane,  particularly  aifecting  the  ter- 
ndnal  twigs  of  the  smallest  bronchi,  and  whose  special  feature,  somewhat  like  the 
spa.sni  of  the  glottis  in  whooping-cough,  consists  in  the  oecurpence  of  a  reflex 
1  >1  spasm.     The  whole  type  of  the  disease  and  Ihe  peculiarities  of  the  ex - 

I  >>n,  the  ftpirala,   and  crystal-s,  furnish  unequivocal   testimouy    for  this 

llie«.»r^  uf  asthma,  Curschmann  therefore  claimn  thjit  the  anatomical  Ixusis  of 
lh«»-!*e  cases  is  an  exudative bixjuchiolitis.  We  think  that  '*  asthmatic  bronchiolitis  " 
is  the  most  fitthig  name  for  such  cases  of  asthma  as  are  not  frmnd  Ui  be  ilepeudent 
uiK)n  disf orders  of  the  nose  or  similar  causes. 

Tlie  observation,  often  made,  thjit  many  asthmatic  fiatients  have  attacks  only 
when  in  certain  placeK,  and  are  quite  free  from  them  in  others,  is  very  remarkable. 
They  «omotiTiies  have  an  attack  at  every  change  of  place.  In  romhision,  it  may 
be  ri  1  that  in  some  cases  a  distinct  hereditary  predisfxwitiou  to  asthma 

has  I  <>rved,  and  tliat  asthma  sif>metimes  occurs  in  families  witii  a  geucral 

neurotic  tendency. 

DiA^Oiis.— This  is  u.sually  easy  if  we  pay  careful  attention  to  all  the  symp- 
fioms  and  to  the  whole  courue  of  the  disease.  Other  conditions  which  may  lead  to 
dyspnoea  arc  of  course  to  be  excluded  by  a  careful  examination  of  the  chest. 
Attiwks  of  spasm  of  the  glottis  and  of  paralysis  of  the  openers  of  the  glottis  aiv  to 
Ih^  diffei'entiated  fr»»m  lirt>nchial  astiima  by  the  predominance  of  iospiratorv 
d>-spna'ii  as  well  as  by  other  signs.  And  in  cardiac  asthma  and  the  maiiiftild 
Varieties  of  reK]>initory  spasm  and  neurotic  angina,  such  as  are  seen  i^pecialiy  in 
hvsteria,  not  only  are  the  other  attendant  sjTnpl/>ms  different  frf>m  those*  seen 
in  genuine  bronchial  asthma,  but  the  very  dyapntea  itself  is  usually  of  quite 
tanotber  variety. 
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ProgHOBift. — There  is  hardly  ever  any  immeiliate  danger  to  life  even  ia  the 
most  intense  asthmatic  pai-oxysnis,  but  i>eniiunent  recovery  is  rai*e,  since  even 
iiftor  long-  intervals  the  attacks  niay  finally  return.  The  chief  danger  in  severe 
aiul  protrack'd  cases  lies  in  the  development  of  a  pulmonary  emphysema  with  its 
further  consequences. 

Treatment, — In  every  case  of  asthma  the  first  thing  to  be  thouglit  of  is 
whether  ihovQ  is  not  a  definite  cause  whose  removaJ  may  cuih?  the  diseai^.  In  this 
connection  we  should  examine  the  nose  carefully,  since  numerous  observations 
have  recently  shown  that  a  pi-evioualy  existing  asthma  may  permanently  disap- 
pear after  the  treataient  of  some  nasal  disease  which  may  be  present,  like  the 
removal  of  polypi,  the  destruction  of  the  erectile  bodies  by  the  galvano-cautery, 
etc. 

If  we  can  not  satisfy  the  causiil  indication  in  this  way,  we  should  always  try 
next  a  remedy  which  must  pass  for  a  direct  specific  against  ceiiain  fom\s  of 
asthma— iodide  of  pota^ssiuni.  In  doses  of  twenty  to  forty-five  grains  a  day  (grm. 
1*5-;V0),  which  can  be  increased  if  necessaiy,  this  usually  causes  a  rapid  improve- 
ment, w^hich  of  coui*se  is  not  always,  although  it  is  frequently,  permanent.  If 
io<lide  of  iwtnssiuni  has  been  used  in  vain,  wt*  must  turn  to  tlie  other  remedies 
which  have  t)ecu  employed  against  asthma,  although  their  action  is  often  quite 
uncertain.  We  mny  mention  here  the  nitrite  of  soiUum  (two  parts  in  one  hun- 
dred and  twenty  of  water,  two  to  lliree  teasptx)nfuls  a  day^  and  nitro-glyeerine, 
which  has  an  analogous  action  (twejity  dmps  of  a  one-jx^r-cent  alcoholic  solution 
in  six  and  a  half  otinees  (gnn.  2(>0)  of  water,  a  tablespoonful  two  or  three  times  a 
day);  also  quinine,  bi-omide  of  potassium,  belladonna,  atrnpine,  arsenic,  etc.  In 
some  cases  pneumatic  treatment^  Rich  as  the  inhalation  of  compressed  air,  has 
been  successful,  and  sometimes^  too,  electricity  (galvaniziition  and  faradization  of 
the  neck),  or  hydrotherapy,  has  lM?en  claimed  to  give  relief.  Change  of  climate 
may  be  of  distinct  service.  Many  patients  bear  tlie  sea-air  well,  while  with  others 
mountain  traveling  exerts  a  fa  voidable  iu£uence. 

In  severe  cases  a  special  symptomatic  treatment  of  the  attack  itself  is  often 
necessary.  Narcotics  are  without  doubt  the  most  effective,  especially  chloral  and 
morphine.  In  severe  attacks  we  can  not  avoid  injections  of  morphine,  but  we 
must  always  be  cautious  in  order  that  the  patient  may  not  form  the  habit  of 
using  this  to  excess.  Germain  Hee  has  lately  stixingly  advo<^'^ted  inhalations  of 
pyridiii.  Of  this,  about  one  drachm  (4  to  5  gnn.)  is  shaken  into  a  saucer  and 
the  fujHcs  aiH?  inhaled  three  times  a  day  for  fifteen  to  thirty  minutes.  Inhalations 
of  chloroform  and  ether  are  also  much  employed.  Among  other  useful  remedies 
and  devices  we  may  mention  mustard  plasters  to  the  chest  and  calves,  putting 
the  hands  and  feet  into  hot  water,  inhalations  of  nitrite  of  amy],  inhalations  of 
turi>entine  or  ammonia  vapor;  also  the  often-used  fuiuigalion  with  saltpeter  pajxir 
—unsized  paper  dipped  in  a  cnnceutrated  solution  uf  niti*ate  of  potassium  and 
dried.  The  stramonium  cigarettes  to  be  had  in  most  drug-stoi'es  ai-e  much  praised; 
or  the  patient  may  smoke  stramonium  or  beliadonna  leaves  which  have  pre- 
viously Ijeen  dipped  in  a  solution  of  sallpeter  and  then  dried.  Among  internal  reme- 
dies wc  may  mention  tincture  of  lobelia,  formerly  much  usetl,  and  also  the 
remedy  lately  employed  by  Penzoldt,  the  tincture  of  quebrachu,  a  tablespoonful 
pure  or  in  some  mucilaginous  vehicle. 

[Potas.yic  iodide  is  more  likely  to  prevent  recurrence  if  it  is  given  continuously, 
for  several  months  at  least,  and  it  should  not  be  tlu'own  aside  as  useless  until  it 
has  l>een  pushed  to  the  limit  of  tolerati«)n  without  avail.  A  convenient  form  of 
administration  is  in  saturated  aq;ueoua  solution,  a  minim  of  which  represents 
about  a  grain  of  the  drug, 

Tlie  syrup  of  hydriodic  acid  may  be  substituted  for  potassic  iodide  in 
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of  Lntoleruioe  of  the  latter.  Griiidelia  robusta,  a  drachm  of  the  fluid  extract 
three  or  four  tiune«  a  day,  »orve«s  soinetimes  to  prevent  rocuri'enre  *»f  attacks. 
lAarked  alleviation  of  the  paroxysius  is  often  obtained  from  the  inhakttion  of 
to  thirty  drops  of  the  iodide  of  ethyl.] 


SECTION   IV. 
Diseases  of  the  LCngs. 


CHAPTER  L 

PULMONARY    EBSPHTBUMA* 
(Alvtotar  £'ciim§,    Jncrtwud  Valumt  oj  tht  Lun^$.) 

Vature  and  JEUolog^  of  the  Dhieaie,— Puhiionary  empJiysenm*  the  abnormal 
ioflatiim  of  the*  luugT^,  is  one  of  the  commonest  pulmonary  affections.  It  either 
develops  in  .sei)arate  parts  of  the  lung^,  in  which  ease  it  is  sul>ordinate  to  other 
pathologic-al  clianges  wliich  co-exist  in  the  lungs,  or  it  involves  almost  the  whole 
exteol  of  both  lungs,  and  then  presents  the  symptoms  of  a  charactejistic  affection, 
wliich  it  is  usually  easy  to  recognize. 

The  essence  of  pulmonary  eniphyt>ema,  the  condition  from  which  most  synxp- 
loms  are  imme<Uately  derived,  is  the  loss  of  elasticity  in  the  lungn.  If  we  com- 
pare the  sound  lung  with  ita  normal  elastic  force  to  a  new  and  very  tense  rub- 
ber band^  the  emphysematous  lung  must  Ite  compare<l  to  an  old  and  lax  band  that 
is  stretched  and  pulled  out.  We  tht-refore  nea  why  the  emphysematous  lung  takes 
up  a  gfreater  space  than  the  sound  one,  for,  on  account  of  its  lack  of  elasticity,  it 
can  no  longer  contract  to  its  former  vt»lume.  We  may  thus  call  emphysema  a 
permanent  inspiratory  distention  of  the  lirng  from  which  it  c-an  no  longer  return 
to  its  expiratory  condition.  If  we  open  the  thorax  of  a  suhject  with  normal  lungs, 
they  contract,  as  is  well  known,  but  the  eniphysematous  lungs  rejuain  in  their 
inflated  condition  after  the  thorax  has  been  opened. 

If  we  inquire  into  the  factors  which  cause  this  loss  of  €4a.sticity  in  the  lung,  we 
find  that  they  are  the  same  kind  of  influences  which  tend  to  diminish  the  elas- 
ticity of  any  other  elastic  body.  As  a  rubber  band,  by  much  pulling  and  stretclibig, 
gradually  gets  longer  and  less  elastic,  so  the  lungs,  as  a  result  of  their  abnormally 
Jfrequent  and  .severe  distention,  gradually  become  inelastic  and  emphysematous. 
l*rh«  normal  traction  of  inspiration,  which  is  continually  making  new  demands  on 
^the  elastic  powers  of  the  lungs,  finally  leads  to  a  loss  of  elasticity  in  them.  In 
(advanced  age  most  lungs  lK?come  more  or  less  inelastic.  The  hmgs  of  an  old 
fman  are  like  an  elastic  liand,  which  ha.s  done  its  work  for  yeai's  but  which  has 
Ily  become  yielding.  We  therefore  class  the  emphysema  of  the  lungs  in  old 
rather  among  tlie  states  of  involution  such  as  develop  in  almost  all  organs  in 
iTanced  life,  tlian  among  special  pathological  changes.  We  distinguish,  more- 
►rer,  most  of  the  lungs  with  senile  emphysema  from  other  emphysematous  lungs 
'by  the  fact  that  their  vohune  as  a  whole  is  not  increased,  but  ia  rather  diminished 
'"below  that  of  the  healthy  lung,  since  we  find  in  them  the  extensive  atrophic 
procemcA  of  old  age. 

The  condition  becomes  pathological,  however,  if  the  elasticity  of  the  lung  is 
deficient  in  earlier  years  and  wilhout  exposure  to  the  action  of  the  special  in- 
jorioua  infl^uences  which  will  soon  be  mentioned.    In  such  cases  of  emphysema, 
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developin)Gr  in  middle  life  or  even  in  youth,  tbe  idea  of  a  congenital  weakness  of 
the  elastic  elements  in  tbe  lungs  can  not  be  set  aside.     It  probably  consists  in  a 
quantitative  or  a  qualitative  defect  of  tbe  elastic  tissue.     Some  observations  seem 
to  corrobonite  tbe  statement  that  a  disjK>sition  to  emphyaema  may  be  present  iji^H 
several  members  of  the  s;ime  fauiil}'.  ^H 

If  a  bmg  whose  ehusticitv  is  previously  subuomial  caji  not  persistently  satisfy 
the  ordinary  demands  upon  it,  a  normal  lung,  »jn  the  other  hand,  aliuo  loses  its 
elasticity  if  tbe  detiiands  made  uptin  it  ai'e  greater  than  it  can  perform.  This  is 
the  retuson  why  pulmonary  emphyseiiia  is  m  part  considered  a  disease  aiising 
from  the  occupation.  We  mejin  here  not  only  those  influences  which  lead  to 
chi"onic  broncbitls  and  thus  later  to  empliy^ieinu  (vide  infra)^  but  more  especially 
the  abnormal  demands  upon  the  luu^^s  in  all  those  callings  which  necessitate 
severe  physical  labtjr.  We  must  not  only  i^gard  the  deeix^r  and  more  rapid  i*es- 
pirationSj  but  also  tbe  increased  pressure  on  expiration  to  which  the  lungs  are 
often  exiKJsed  iu  the  raising  of  heavj'  weights,  etc.  This  explains  tbe  great  fre- 
quency of  emphysema  in  the  laboring  cla.sse8,  and  also  its  greater  frequency  in 
men  than  in  women.  Beside  this,  we  niust  add  that  in  certain  callings,  like  glass- 
blowing  and  horn- bio  wing,  the  ovei"straining  of  tbe  lungs  is  much  more  direct. 
In  all  such  cases  emphysema  may  be  tenned  simply  a  premature  exhaustion  of 
tiie  lungs. 

In  very  many  cases  emphysema  develops  as  a  result  of  other  diseases  of  the 
lung,  and  especially  as  a  result  of  chronic  bronchitis.  Dry  catarrh  of  the  middle 
and  tiner  bi'onchi  when  of  long  duration  leiitls,  as  a  rule,  to  pulmonary  emphy- 
bcina.  The  abnormal  mechanical  influences  to  which  the  lungs  arc  thus  exposed 
act  both  iu  inspirtitinu  and  iu  expiratiun.  Since  tlie  eutronce  of  air  to  the  alvtn^li 
is  rendci*ed  more  difficult  by  the  swelling  of  the  nmcous  membrane  in  tbe  smaller 
bronchi,  abnormally  deep  and  strong  inspirations  are  necessary,  with  a  marked 
exi>an.sion  of  the  alveoli,  in  order  t<i  draw  a  sutlicient  quantity  of  an*  into  tlie 
alveoli.  The  alveolar  walls  are  therefoi-e  exposed  to  an  abnormal  traction  at  each 
inspiration.  On  oxpiitition,  a  pi-essure  fi*oni  within,  which  is  perhaps  even  more 
injurious,  acts  on  the  alveoli.  The  ortlinary  expiration,  which  usually  needs  only 
tbe  elastic  p<_»wer  of  the  lungs,  is  not  sutlicient  in  chr-onic  bronchitLs  to  drive  the 
air  out  of  the  alvctdi  througli  the  iuirrr>wed  bronchi.  Thus  arise  the  dilllculty 
and  delay  in  expiration  which  are  present  in  chronic  brijuchitis,  and  which  lead 
to  the  active  participation  of  tbe  muscles  of  expimtion,  tlie  abdciminal  group  of 
muscle:-!.  On  forced  ex])iration,  however,  the  pressure  does  not  act  simply  upon 
the  contents  of  the  alveoli,  but  much  more  iqjMui  tbe  smaller  bruucbi  themselves. 
The  channel  of  e.^jt  for  the  air  from  tlie  alveoli,  therefore,  becomt»s  still  narrower. 
Since  the  air  can  not  e.sca^>e,  the  pressure  ivitliin  the  alveoli  is  raised  liy  the  efforts 
at  expimtion,  and  the  alvet^lar  wall  is  thus  agiiin  abnormally  expanded.  The 
cough,  which  is  often  present  in  chiT>nic  bronchitis,  is  a  further  factor,  which 
acts  in  a  precisely  similar  injurious  fashion.  The  attacks  of  coughing  begin  with 
a  forced  contraction  of  tbe  moscles  of  expiration,  which  follows  the  closui^  of  the 
glottis.  Until  the  glottis  opens,  therefore,  the  lower  iwrts  of  the  lung  especially 
ai-e  put  under  strong  pressure.  The  air  in  them,  which  can  not  escape  outward, 
is  driven  into  tbe  upper  parts  of  tbe  lung,  and  there  leads  to  expansion  of  tbe 
alveoli,  and  finally  to  emphysema. 

We  acctuHlingly  see  that  a  nunvber  of  injuricms  influences  co-operate  in  the 
gradual  development  of  emphysema  fi*im\  chronic  bronchitis,  and  tliat^  scioner  or 
later,  these  influences  have  as  their  result  the  gradual  dilatation  of  tlie  lungs. 
Here,  too,  we  must  bear  in  mind  the  individual  differences  in  tbe  resisting  powi 
of  the  lungs. 

Conditions  precisely  similar  to  those  in  chronic  bronchitis  occur  in  othe 
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mirn^  and  lead  in  like  manner  to  pulmonary  emphysema.  Wo  very  often  sec  the 
development  of  emphjTiemii  in  isevere  and  persistent  whooping-cough,  TJje  worst 
factor  here,  besides  the  existing  bronchitis,  l«  the  frequent  paroxysms  of  coughing. 
W«?  have  already  mentioned,  in  the  description  of  bi-ouchial  asthma,  both  the 
anili'  emphysema,  which  occurs  during  the  attacks,  and  the  final  development  of 
a  permanent  t?mphysemH. 

In  conclusion,  wc  must  here  consider  a  thwiry  advanced  by  Freund,  which 
would  make  the  devcloptnent  of  an  etnphysfina  de|>endent  ujx>n  a  '*  primary  rigid 
dilatation  of  the  thorax."  It  is  indeed  conceivable  that  from  certain  pathological 
changes  in  the  coetal  cartilages,  an  Freund  clainis,  a  thorax,  which  had  become 
rigid  in  the  position  of  inspiration,  might  exert  a  constant  abnormal  traction  on 
the  lungs  and  so  gt%'c  rise  to  an  emphysema.  The  occurrence  of  this  hy}X)thetical 
primary  disease  of  llio  carliluge«.  however,  has  up  to  the  present  time  not  been 
«tabli>*he<l.  It  is  rather  considered  liy  tlie  majority  of  authors  as  a  »i>c*>nd- 
ary  change,  developing  an  a  result  <jf  emphysema  or  else  «iniultane*iusly  with 
it-  On  the  other  hand,  it  is  certainly  remarkable  that  we  sonietimei*  observe  in 
children  the  *' emphysematous  habit "'  of  tbe  tliorax  and  neck,  which  will  bt*  more 
fully  described  further  on,  and  tbat  in  fact  in  such  children  we  can  often  discover 
early  in  lift*  a  beginning  emphysema. 

r  *l)e  already  desK^rnbed  essential  or  substantial  emphysema,  which  is  a 

sp».  tse  attacking  both  lungs  uniformly,  we  distinguish  a  so-called  vicarious 

or  conipieinentary  emphysema.  If,  by  any  disease,  certain  iM>rtions  of  the  lungs 
are  incapacitated  in  their  functions,  the  parts  which  remain  healthy  must  then 
aasumo  the  whole  business  of  respiration.  They  become  excessively  exiwmded  on 
inspiration,  and  as  a  ivsult  they  become  emphysematous.  Tims  we  see  emphysema 
of  the  upper  loljcs  in  affections  of  the  lower  lol>es.  Kmphysenui  of  one  lung  is 
mn«t  frequently  obst?rved  clinically  when  the  other  lung  is  extensively  diseased, 
especially  in  unilateral  chrvmic  contractions  of  tha  lungs  and  pleura\  usually  seen 
in  tubci-culosis.  Vicanous  emphysema  may  also  be  confined  to  quite  small  por- 
tions of  the  lung,  but  then  it  is  nierely  of  pathological  and  not  of  clinical  interest. 

Pathological  Anatomy.— As  we  have  seen,  the  actual  abnormality  of  the  lung 
in  emphysema  is  not  due  to  a  pathological  change,  but  to  a  chang<^  in  its  physic^ 
conditions.     The  loss  of  elasticity  of  the  lung  is  shown  in  its  gmater  volume,  in 

I     '      ■    ontractility,  and  in  its  |X!rsistenc*  in  a  po.sition  of  inspiration. 

1  le  alvecili  are  of  course  just  as  much  expanded  as  the  whole  lung,  but 

their  walls  show  at  first  no  histiilogical  changes.  Wo  have  here,  then,  a  condition 
which  Traube  has  called  "increased  vetlume  of  the  Imigs,''  and  has  distiuguislied 
from  the  '*  pulmonary  emphyhema ''  proper.  This  distinction  is  without  doubt  justi- 
fied aiiatomically.  hut  clinically  it  can  not  well  be  maintained.  As  the  distention  is 
constant,  the  alveolar  walls  can  not  withstiind  the  Ciuistant  traction  and  prt^ssure. 
This  leads  to  progressive  atrophy  of  their  tissue  from  pressure — ^that  is,  it  loads 

a  real  disapi>earBnce  of  the  elastic  elementfl  of  the  lung.      The  atrophy  Ije- 

quile  gradually.     The  partition- walls  of  the  alveoli  are  first  perfontted,  and 

they  p^nrtly  or  wholly  break  down.     The  neighl>oring  alveoli  run  more  and 

into  one  another,  and  thus  llnally  ariae  alveolar  ectasis  and  infundibular 

which  can  he  ina<!e  out  with  ihe  naked  eye,  and  which  may  attain  a  diara- 

of  five  or  t^en  millimetres  or  more.     If  single  air-bubbles  enter  the  interlobu- 

',  interstitial,  or  nnbpleural  eonne<'tive  tissue,  which  may  hapi>on  jK^rhaps  in 
80vere  tits  of  coughing,  we  speak  of  an  interstitial  or  interlobulai*  emphysema,  in 
distinction  from  the  ordinary  vesicular  or  alveolar  emphysema. 

The  tis.sue  atrophy  in  the  septa  of  the  alveoli  atfects  not  only  the  elastic  tissue, 

Kr,  but  it  also  affwts  tlie  branches  of  the  pulmonary  capillaries  in  the  alveo- 
a.  The  affection  of  the  elastic  tissue  adds  no  new  conditions  to  the  dis- 
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turbed  functions  of  the  ©mpbyseniatous  lung,  which  we  haye  just  described.  The 
desti'uction  and  final  atrophy  of  the  pulmonary  capillaries,  however,  is  the  Becoud 
important  factor  in  ths  patholog-j-  of  pulmonary  ctnphyseuia,  for,  with  the  deetnic- 
tion  of  so  great  a  part  of  the  vascular  area  in  the  lungs,  the  outflow  from  the 
right  side  of  the  he^rt  is  considerably  lessetied.  There  must  therefore  necessarily 
be  a  stasis  in  the  pulmonary  arteries  and  the  right  side  of  the  heai't,  and  the  right 
side  of  the  he^rt  can  overcome  the  increased  resistance  only  by  increased  work, 
and  thus  in  every  chronic  pulmonary  emphysema  there  filially  urist;  a  dilata- 
tion and  consecutive  hypertrophy  of  the  right  ventricle  with  their  further  oouse- 
quences. 

S^^MPTOMS  AND  CoURSE  OF  THE  DISEASE. 

General  Course  of  the  Diseaae,— Although  a  pulmonary  emphysema  may 
Sometimes,  as  in  whooping-cough,  develop  in  a  comi>aratively  short  time^  still  its 
course  is  always  very  chronic.  In  most  cases  the  origin  of  the  disease  is  quite 
gradual,  as  in  all  those  cases  in  which  an  emphysema  develops  from  a  chronic 
bronchitis,  an  asthma^  or  as  a  result  of  some  injurious  (x^cupaiion.  The  symp- 
toms gradually  and  insidiously  associate  thenLselves  with  those  of  the  chronic 
bronchitis. 

The  symptoms  of  emphysema  usually  l>egin  in  middle  or  advanced  life,  but 
marked  emphysema  may  occur  in  youth  and  childhood.  The  diseiise  always  lusts 
for  yeurs,  unless  .some  [fatal]  intercurrent  disease  arises. 

The  objective  and  subjective  symptoms  are  due  either  to  the  chronic  bron- 
chitis, which  very  often  co-exists,  or  to  the  emphysema  itself.  Not  onlj^  is  the 
bronchitis,  as  we  have  seen  above,  very  often  the  cause  of  empbysenia^  but,  on 
the  other  hand,  the  development  of  a  chronic  brt^tichitis  is  greatly  favoi'ed  by  the 
circulatory  distnrhancf^s  in  the  lung  associated  with  emphysema.  Thus  the  two 
difleaaes,  emphysema  and  chronic  bronchitis,  are  closely  counecte<l  clinically. 

Bronchitis  causes  its  well-known  symptoms — cough,  expectoration,  mmlerate 
dyspnoea,  and  n,  feeling  of  pressure  in  the  chest.  The  hnmchiectases,  which  ai'e 
often  gnwlually  formed,  especially  in  the  lower  lobes,  may  lend  a  peculiar  stamp 
to  the  cough  and  expectoration  (see  page  165).  Emphysema  increas<3s  the  patient's 
dyspnoea  to  a  degroc  which  can  never  be  caused  by  chronic  bronchitis  alone.  The 
enii>hyseniatous  lungs  soon  iKCcome  incapable  of  satisfying  any  extraordinary 
demands  of  respiration.  Many  patients  are  only  slightly  conscious  of  the  diffi- 
culty in  breathing  so  long  as  they  keep  quiet,  but  whenever  they  make  a  trifling 
physical  exertion,  go  up-staii-s,  or  take  a  little  longer  walk  than  usual,  the  dyspnoea 
comes  on. 

The  variations  in  the  intensity  and  extent  of  the  bronchitis  correspond  to  the 
fi-equent  and  rjuite  marked  variations  in  the  patient's  feelings.  Tliese  variations 
depend  upon  the  contlitiou  of  the  patient,  his  external  circumstances,  and  the 
pi>ssihility  of  his  taking  care  of  himself;  the  change  of  seasons,  too,  has  an  influ- 
ence on  him.  In  pleasant  weather  many  patients  live  in  tolerable  comfort,  hut 
autumn  and  winter  bring  an  increase  of  all  their  .symptoms  willi  the  increase  in 
their  bronchitis. 

The  last  stage  of  the  disease  is  characterized  by  the  appearance  of  a  disturb- 
ance of  compensation  in  the  heart.  We  have  seen  al>ov<>  that  the  cause  of  the 
impairment  of  the  pulmonary  circulation,  and  of  the  resulting  hypertrophy  of 
the  right  ventricle,  is  the  closure  of  numerous  pulmonary  capillaries.  A  further 
rea-son  for  the  impairment  of  the  circulation  comes  from  the  disturbance  of  res- 
piration itself,  since  the  influence  of  the  respiirator^^  movements  on  the  circulation 
is  well  known.  The  .:^ppearance  of  a  marked  disturbance  of  the  circulation  may 
be  deferred  for  some  time  by  the  increased  efforts  of  the  right  ventricle.    The 
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cyauosis  of  most  patients  is  due  solely  to  incomplete  oxidation  and  to  the  blood- 
stasis  which  extends  backward  from  the  right  side  of  the  heart  into  the  veins 
of  the  body.  Finally,  however,  the  right  ventricle  Ijecomes  mure  and  more 
feeble,  tlie  stasis  in  the  veins  increases,  cedema  of  the  extremities  and  ti*ajisiidalit>n 
into  the  various  cavities  of  the  body  ensuCf  and  after  long  sutl'eriug  the  patient 
uuccunibs  to  dropsy* 

Emphysema  is  frequently  combined  in  its  later  stages  with  other  chronic  dis- 
eases* Pulmonary  emphysema  with  its  sequelae  is  seldom  fr>und  at  the  autopsy 
as  a  single  lesion,  but  we  discover  in  the  cadaver  conexisting  disease  of  the  heart, 
the  blood-veasels,  or  the  kidneys.  Pulmonary  tuberculosis  is  often  a  final  devel- 
opment in  emphysema,  but  it  is  usually  of  the  chronic  indurated  form,  and  is  not 
very  extensive. 

Physical  Examination,  l.  Inspection.— In  many  patients  wo  can  detect  the 
disease  with  considerable  contidenco  at  the  fli-st  glance;  we  are  therefore  justified 
in  speaking  of  an  emphysematous  habit.  The  patients  are  usually  quite  well 
nourished,  at  leasit  in  the  early  stages  of  the  disease,  and  ai-e  often  rather  curpulenL 
They  appear  plump  or  even  somewhat  bloated,  and  their  faces  are  more  or  less 
markedly  cyanotic.  The  configuration  of  the  neck  and  thorax  is  esiMMrially  char- 
acteristic. The  neck  is  usually  short  and  compressed;  the  sterno-cleidomastoid 
muscles,  which  have  to  act  as  auxiliaries  in  inspiration,  are  tense  and  hyper- 
trophied.  The  inspiratory  contraction  of  tlie  scaleui  may  also  be  seen  and  felt 
The  veins  in  the  neck  are  visibly  dilated^  and  in  severe  cases  are  swollen  to  thick 
blue  cords,  and  we  sometimes  see  in  theoi  evident  undulating  or  pulsating  move* 
meuts.  The  tlioi*ax  is  rather  short,  but  broad  and  strikingly  deep— the  "  barrel- 
iai>ed  tht>rax."  The  intercostal  spaces  are  narix>w^  and  the  lower  ribs  move 
>nly  a  little  downward.  The  epigastric  angle  Is  ther«?fore  obtuse,  and  sometimes 
becomes  almost  a  straight  line.  The  respiratory  movements  arc  almost  always 
accelerated  ui  severe  c-ases.  Ins|>iration  becomes  short  and  lalxu'eil.  The  excur- 
sions of  single  ribs  are  therefoi-e  slight,  and  the  thorax  is  ralsetl  rigidly  and  more 
as  a  whole.  Expiration  is  visibly  pi-olonged.  There  may  be  a  noticeable  retrtic- 
tion  of  the  intercostal  spaces  on  inspiration  in  the  lower  and  lateral  portions  of 
tlie  thorax. 

This  characteristic  form  of  the  thorax  in  emphysema  is  regai^ded  as  a  constant 
inspiratory  [xisiliou  of  the  ribs,  and  corres^KJuils  to  the  perDianent  inspiratory  dila- 
tation of  t!ie  lunga.  The  i)eculiar  rigidity  of  the  thorax  is  probably  due  to  the 
changes  in  the  coMlal  cartilages  already  described,  which,  accortling  to  Preund,  are 
primary.  In  many  cases  the  emphysematous  fonn  of  tlie  thorax  gradually  devel- 
ops in  the  course  of  the  disease,  bat  in  other  cases  it  seems  to  depend  on  some 
original  predisjxjsition  [ridfi  Hupra)  to  the  diseiise. 

In  conchisiitn,  we  must  stniv  that  the  above  description  corresponds  to  the  typi- 
cal form  of  emphysema,  from  which  we  may  have  many  deviations.  In  the  para- 
lyxed  thorax,  for  iu.stance,  we  may  meet  with  a  high  degree  of  essential  emphy- 
^^ma  of  the  lungs,  which  has  often  given  rise  to  en*ors  in  diagnosis. 

2.  Percussion. — Percussion  gives  very  deoided  i-esults  in  the  diagnosis  of  pul- 
monary emphysema.  We  find  the  inferior  l»i\ler  of  the  lungs  one  or  two  inter- 
costal spaces  lower  than  under  noruml  conditions,  correspouding  to  their  perma- 
nent inspiratory^  iritlation.  Clear  pulmoimry  resonance  ou  the  right  front  in  the 
line  of  the  nipple  extends  to  the  lower  border  of  the  seventh,  and  b<  imctimes  of  the 
eighth  rib.  (.>n  the  left  front  it  extends  to  the  Hftli  or  sixth  ribs,  so  that  the 
cardiac  dullness  is  lessened.  The  area  of  cardiac  dullness  can  often  not  l>e  made 
out  at  all;  or  at  most,  on  sti^ong  percussion,  it  is  mtwle  out  in  a  limited  extent  ns 
relative  dullness.  The  pulmonary  i-esonance  extends  on  both  sides  in  the  back  to 
the  first  or  second  lumlmr  vertebra.  This  condition  on  percussion  in  emphysema, 
12 
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however,  is  frequently  altered,  because  other  conditions,  like  passive  congrestioa* 
of  the  liver,  meteorism,  and  ascites,  may  be  present  at  the  same  time,  and  push 
up  the  diaphragm.  Thus  the  detection  of  emphysema  by  percussion  is  made  decid- 
edly difficult. 

(Qualitative  changes  in  the  percussion-note  may  be  entirely  wanting  in  emphy- 
sema. Tlie  pitch  is  sometimes  remarkably  loud  and  doei> — the  '*  box-tone  "  [tym- 
panitic resonance];  but  in  otlier  cases,  especially  iu  the  back,  we  find  it  somewhat 
raised.  This  may  depend  in  part  upon  the  poor  vibratory  conditions  in  the  rigid 
chest-walls,  but  in  other  cases  it  is  caused  by  the  retention  of  an  abundant  secre- 
tion in  the  lower  lobes. 

The  detection  of  dilatation  and  hypertrophy  of  the  right  ventricle  by  percus- 
sion is  in  many  casea  uncertain^  because  the  lungs  cover  the  heart.  A  i)ositive 
result  can  Ki  obtaine<l  only  by  carefullj-  defining  the  relative  cardiac  dullness. 
The  frequent  epigastric  pulsations  in  eniphyHcma,  and  also  the  marked  undulating 
and  pulsatiu^  movements  in  the  jug-ular  veins,  are  to  be  regarded  as  quite  certain 
signs  of  dilatation  of  the  right  side  of  the  heart. 

S.  AU8€ultation, — The  characteristic  auscultatory  sign  of  emphysema  is  the 
prolonged  expir-ation.  As  a  flabby  rubber  band,  when  it  is  stretchetl  and  then  let 
loose,  no  longer  BnapB  back  quickly  and  strongly,  so  the  emphysomatt»us  lung, 
when  it  has  been  stretche*!  in  inspiration,  comes  back  again  only  slowly.  We  hear 
with  it  a  somewhat  aspirated,  srjnf)i"4:>us  sound,  which  plainly  exceeds  the  vesicular 
inspiratory  siDund  in  duration.  The  vesicular  murmur  it.self  often  undergoes  a 
modification  in  pulmouarj'  emphysema.  It  sounds  exaggerated^  and  very  shuf- 
tling,  or  in  other  eases  it  is  rougher  and  more  indefinite.  In  a  high  degree 
of  emphysema  the  vesicular  respiration  is  sometimes  very  low  and  obscure, 
because  the  inspiratory  curi-ent  of  air  is  reduceil  to  a  small  amount  in  the  lung?, 
which  are  already  excesvsively  dilated.  In  many  cases  we  hear  rhonchi  beside  the 
respiratory  murmur,  dry  whistling,  buzzing,  and  ci'eakiug  sounds  on  inspirati<Ml 
id  expiration.  If  cylindrical  bronchiectases  have  already  formed,  we  hear,  espe- 
illy  over  the  lower  lobes,  numerous  small  and  medium  moist  mles,  but  no  sono- 
rous rhonchi.  The  rhonchi  may  wholly  conceal  the  respiratory  sounds.  With  a 
marked  retention  of  secretion  we  sometimes  hear  nothing  but  a  low,  suppressed^ 
rattling  sound. 

In  the  heart  the  sounds  are  usually  rather  low,  because  it  is  covered  by  the 
lung.  The  '* accidental  systolic  sound  in  emphysema'^  at  the  aj^ex,  described  by 
some  writers,  we  have  heartl  much  less  frequently  when  the  valvas  were  intact 
than  we  should  expect  after  the  statements  relating  to  it.  The  pulmonic  second 
sound  is,  as  a  rule,  markedly  accentuated,  as  a  result  of  tlie  stasis  in  the  pulmo- 
nary circulation. 

Tlie  diminution  of  the  expiratory  pressure  in  emphysema  may  be  measured 
with  the  manometer,  or  with  Waldenburg's  '*  pneumatometer."  The  normal  expi- 
ratory pi-essui-e  of  110  to  130  millimetres  sinks  in  emphysema  to  1(X>  or  ISO  milli- 
metres. As  we  should  expect,  the  spirometer  shows  a  diminution  of  the  vital  lung 
capacity,  which  can  be  i*eadily  exi^ained.  Tlie  nonnal  lung  cajMicity  of  about 
3,500  cubic  centimetres  falls  to  2,000  or  1,000  cubic  ceutimeti'es. 

Other  Symptoms  in  the  Lunqs  a2«t>  in  Other  Organs. 


In  regard  to  the  other  symptoms  in  the  lungs  we  have  only  a  little  to  add  to 
what  has  already  been  said.  Tlie  intensity  of  the  cough  naturally  varies  in 
individual  cases  according  to  the  degree  of  the  existing  bronchial  catarrh.  Many 
patients  are  trouble*!  by  a  dry  cough,  while  others  have  abundant  expectoration. 
There  is  nothing  characteristic  of  emphysema  in  the  compoeition  of  the  latter. 
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All  the  kinds  of  sputa  which  are  found  io  the  different  forms  of  chronic  bwachitis 
arc  also  found  in  pulmonary  emphysema.  Tiie  dyspnoea,  whose  predominant 
expiratory  character  we  have  already  meuLiou«fil,  inci-eases  in  advanced  cases  to  a 
most  marked  degree.  Sometimes  the  increase  hIiows  itself  by  the  appearance  of 
distinct  asthmatic  attacks.  Th^  are  often  reidly  to  be  reganied  as  a  symptomatic 
bronchial  asthma,  of  nervous  origin,  but,  on  the  other  hand,  we  must  not  overlook 
the  fact  that  a  temporary  increase  of  the  bronchitis,  retention  of  secretion,  and 
cardiac  failure,  may  also  excite  attacks  of  dyspnoea,  which  can  not  properly  be 
termed  asthma. 

The  important  changes  in  the  heart  resulting  from  emphysema  have  already 
been  described.  Tlie  exhausted  rig-ht  venfricle  can  no  longer  overcome  the  in- 
creased resistance  in  the  pulmonary  circulation.  The  difficulty  of  respiration  is 
gtUl  greater,  from  the  passive  congestion  of  the  pulmonary  vessels.  Tlie  skin  be- 
comes still  more  cyanotic,  and  finally  oedema  and  general  dropsy  develop.  The 
failure  of  comiiensation  in  evident  by  the  lessening  of  the  pidse,  its  increased  fre- 
quency, and  sometimes  by  its  irregulainty.  The  difRculty  of  an  objective  exam- 
ination of  the  heart  in  emphysema  has  been  spoken  uf  alx)ve. 

The  appearances  of  blood  stasis  in  the  internal  organs  are  shown  especially  in 
the  liver  and  the  kidneys.  The  liver  is  swollen,  and  its  increase  in  size  (the  liver 
of  passive  congestion)  can  frequently  be  made  out  by  percussion  or  palpation. 
The  pains  in  the  region  of  the  liver,  of  which  many  patients  complain,  are  )>er- 
haps  sometimes  due  to  the  sti-etching  of  the  capsule  of  the  liver,  but  they  are  prob- 
ably more  ofttm  muscular  i>ains  excited  by  the  frequent  coughing. 

In  tlxe  kidneys  the  eifect  of  stasis  is  first  shown  by  a  diminished  exci'etion  of 

L urine.  The  urine  is  more  scanty  in  amount,  more  concentrated,  of  a  higher  spe- 
cific gravity,  and  of  a  darker  color.  It  generally  gives  an  abundant  sediment  of 
urates,  and  may  contain  a  small  amount  of  albumen.  Microscopically,  are  dis- 
covered a  few  hyaline  C4ists,  and  a  few  red  and  white  blood-corpuscles.  It  is  evi- 
dent that  this  diminislietl  activity  of  tlic  kidne^\Ti  favors  the  development  of  dropsy. 
L  The  spleen  Is  not  infi'equently  found  congested  at  the  autopsy.  The  t'vidonce 
Pf  this,  however,  is  often  micertain  during  life,  for  |>ercussion  of  the  spleen  is 
difficult  <m  account  of  the  emphysema,  and  palpation  is  difficult  from  the  swelling 

I      of  the  hotly. 
Gastro-intestinal  symptoms  may  be  present  in   emphysema.     The  appetite 
seldom  i-emains  good  throughout  the  disease.     Many  patients  suffer  from  chrtuiic 
constipation;  and  more  rarely  there  is  a  tendency  to  diarrhoea. 

Fever  is  not  present  in  s-iuiple  pulmonary  emphysema.  Every  fever  %vhich 
exists  for  a  long  time  depends  on  other  complication.s,  like  severe  bronchitis, 
pneumofiin,  or  tul)erculosis. 

IComplicatioiiB  of  emphysema  with  other  chronic  diseases  are  frequent.  The 
old  opinion  that  emphysema  and  tul)ercuk»sls,  and  emphysema  and  clinmic  heart 
disease,  were  antagonistic  to  each  otlier  is  entirely  false.  These  complications  are 
not  very  rare.  We  may  also  mention  the  complication  with  general  arterio- 
flderosia  and  with  chronic  nephritis,  especially  the  contracted  kidney.  Among 
acute  ^aeases  we  must  mention  croupous  pneumonia,  which  is  not  very  rare  in 
emphjTsema^  where  it  must  always  be  regarded  as  a  dangerous  combination. 

The  dia^oiifl  of  emphysema  can  be  made  directly  from  the  results  of  the 
physical  examination,  and  usually  presents  no  difficulties.  It  is  obscure  only 
when  the  patient  is  not  examined  till  the  final  stage  of  dropsy,  Tlien  it  may  be 
very  hard  to  avoid  confusing  it  witli  forms  of  heart  disefu^,  like  primary  hyper- 
trophy, myocarditis,  or  mitral  stenosis,  or  with  cx^nti-action  of  the  kidney, 

PrognoiiA. — Pulmonary  emphysema  of  acute  origin,  like  that  resulting  from 
whooping-cough  and  analogous  affections,  may  be  recovered  from  in  many  oaa/oa, 
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but  otberwise,  as  regards  the  final  curability  of  the  disease,  the  prognosis  is  wholly 
bad.  The  duration  of  the  disease  and  the  intensity  of  the  symptoms  are  of  course 
very  dilFerent  in  individual  cases.  Here  almost  everything  dejjends  upon  the 
circumstances  in  which  the  patient  is  placed.  With  sufficient  care  the  disease 
may  be  tolerably  well  home  for  many  years,  but  without  it  the  first  symptoms  of 
respiratory  and  cardiac  insutficiency  appear  much  earlier. 

Treatment.— Since  emphysema  itself  is  only  slightly  amenable  to  treatment, 
most  of  our  therapeutic  remedies  are  directe<l  to  that  accompanying  condition 
upon  which  the  greater  part  of  the  symptfjras  depend— to  the  chronic  bronchitis. 
If  we  succeed  in  iuiproving  this,  or  even  m  wholly  removing  it,  we  always  obtain 
a  distiuct  improvement  in  all  the  patient's  symptoms.  The  thci'apeutic  remedies 
mentioned  in  the  description  of  chi-onic  bronchitis  arc  there  fore  of  frequent  use 
in  emphysema. 

In  the  iii-st  place,  we  must  seek  the  best  hygienic  conditions  for  the  patient,  and 
remove  him  from  all  injurious  influences,  such  as  dust,  bad  air,  and  work  retpiir- 
ing  physical  exertion.  In  dry  catarrh  we  should  use  the  alkaline  mineral  waters, 
and  when  there  is  abundant  mucous  secretion  the  balsiims,  such  as  turpentine 
internally  and  by  inhalation.  Tlie  most  valuable  expectorants  ai-e  apomorphine, 
liquor  ammonii  ani.satus,  and  senega.  Tlieir  action,  of  coui'se,  too  often  fails  of 
the  desired  result,  so  that  wo  frequently  have  to  change  our  remedies.  When 
there  is  a  troublesome  cough,  disturbing  the  sleep,  we  can  not  dLSi)ense  with  nar- 
cotics, like  morphine  or  Dover's  powder.  If  severe  dyspna?a  comes  on,  we  may 
try  to  obtain  relief  by  niustaitl  plastei's  to  the  chest,  or  by  immersing  the  hands 
and  feet  in  hot  water,  With  asthmatic  attacks  we  may  try  iodide  of  potassiutu, 
beside  the  other  remedies  mentioned  for  asthma.  Here,  loo,  we  must  finally 
resort  to  narcotics. 

We  must  cart?fully  watch  the  condition  of  the  heart,  and  use  digitalis  when 
there  are  signs  of  beginning  disturbance  of  compensation  and  the  pulse  grows 
small  and  irregular,  and  this  drug  may  prove  very  useful.  If  symptoms  of  dropsy 
set  in,  we  may  sometimes  prescribe  diuretic  remedies,  like  juniper-tea,  or  acetate 
of  ]>otassium,  besides  digitalis.  We  also  try  to  strengthen  the  heart  by  wine, 
camphor,  l>erizoic  acid,  or  other  stimulants. 

Besides  the  purely  symptomatic  treatment  thus  described,  the  attempt  has  b&en 
made  to  meet  the  c^iusal  indications  in  euiphysema,  and  especially  to  aid  the 
patient  in  expiration,  and  thus  to  improve  the  power  of  the  lung  to  contract, 
where  it  is  possible.  To  this  end  Gerhardt  has  recommended  assisting  expiration 
mechanically  by  compression  of  the  thorax.  This  compression  must  be  done 
methodically  by  another  person .♦  about  five  or  ten  minutes  every  day,  by  the  aid 
of  Ixith  hands  laid  flat  on  the  lower  lateral  ]K)rtions  of  the  thorax.  The  elFect  of 
this  manipulation  in  diminishing  the  dyspnoea  and  making  expectoration  easier 
is  in  many  cavsee  very  satisfactory, 

Tlie  employment  of  the  pneumatic  treatment  has  also  become  quite  general, 
especially  since  the  iutrwluction  of  Waldenbiu'g's  portable  ap|>aratus.  Tlie  expi- 
ration into  rarefied  air,  which  meets  tlie  causal  indication,  may  procure  great 
relief  for  the  patient  in  many  cases,  and  sometimes,  too,  result  in  an  improvement 
of  the  emphysema  which  can  be  demonstrated  on  physical  examination,    Inhala* 


•  One  of  my  patients  at  the  policlinic  in  Lcipsic  made  himself  a  very  simple  but  very  eflfect- 
ivo  appnratiia  for  produolu^  thu*  compreiiSHiou  of  the  thorax  on  himself  by  the  ajd  of  two  email 
boiinlfc,  which  arc  finnly  fastoned  to^vther  ut  one  end  by  a  lon^  cord.  These  boarda^  which  are  fur- 
nlHlieU  with  a  piece  of  wood  ut  tbiw  end  fitted  to  tho  wall  of  tho  chc«t^  arc  laid  flat  on  the  two  tide* 
of  Uie  Ihurux  so  that  their  free  endii  can  project  forward  some  six  inchts  or  a  foot,  and  servo  as  a  onc- 
annod  K-ver.  By  pressing  theni  tonethor  the  patient  himself  can  thua,  without  any  Btndu,  exert  a  ooq- 
aderable  preaauro  on  his  thorax  with  each  expiration. 
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lions  of  <*«tnpreasetl  air  are  also  tmiployed  wlien  tliere  is  severe  biHoiieliial  catarrh. 
StUl,  too  much  must  not  be  anticipated  from  pneumatic  treatment. 


CHAPTER  n. 

PULMONARY  ATHLHOTASIS. 

(Compremon  o/th*  L^tnfff,     Aplmia  nj  thr  LnufjH  in  t'fuef  of  KyphtucoUwU,) 

JEtiologfy,— Atelectasis  of  the  hingi*  is  a  condition  directly  opposetl  to  empliy- 
eenia.  While  in  the  latter  the  lungis  are  abuuruially  inflated,  in  the  fonncr  tbey 
are  abnormally  collapi^d.  The  aii*  has  disappeared  from  the  alveoli  and  lesser 
bronchi,  and  in  tlie  most  advanced  CiiKes  even  from  the  larger  hroufhi.  The  atelec- 
tatic portions  of  the  lung  ai*e  not  altered  histologii'ally^  but  aie  changed  to  a  firm 
tissue^  deprived  of  air— the  g^>-calletl  spleniiuition  or  carnef action. 

The  atelectasis  of  the  new-born  is  due  simply  to  deficient  respLratiim  and  t«T  the 
eonsequent  imperfect  entrance  of  air  into  the  lungs.     In  weak  childreu,  who  die 

m  after  birth,  we  often  find  the  lower  lobes  whfdly  or  in  part  in  a  ftetal,  unin- 
eondit ion— that  is,  atelccUitic.  By  artificial  inHation  we  can  readily  expand 
1^  to  their  normal  extent. 

Acquiretl  atelectasis^  occiii*s  in  two  ways.  We  may  mention^  as  the  fii^st  and 
most  fj*cquent  ^etiological  factor,  the  plugging  of  the  sinaUer  bronchi.  If  a  com- 
plete closure  of  a  bronchus  arises  from  the  accamulation  of  secretion,  as  may  easily 
hap[)en  in  the  narrow  brrmchi  of  children,  the  air  can  no  longer  enter,  on  iiispirar 
tion^  into  that  {xirtion  of  lung  su])p]ied  by  the  plugged  bronchus,  The  air  which 
is  shut  up  in  it  is  gradimlly  absorbed  by  the  blood.  The  adjacent  [Kiris  of  the 
lung  expand,  aud  the  portion  that  is  excluded  fmm  respiration  collapses,  leaving 
A  circumscribed  pulmonary  atelectasis,  usually  rich  in  blood  but  devoid  of  air. 
guch  atelectases,  in  greater  or  less  numlx^r  and  extent,  are  very  often  found  in  the 

lies  of  children  who  have  8uffcr*ed  fiHjm  sevei-e  bronchitis,  especially  after 
mea&lea,  whoopmg-cough,  or  diphtheria.  Beside  the  direct  action  of  the  plugging 
of  the  bronchus,  the  weakness  of  the  respiratory  movements  and  the  cough,  condi- 
tional upon  the  genei-al  state  of  the  disease,  play  a  significant  part. 

The  second  veiy  frequent  and  important  caiLse  of  pulmonary  atelectasis  is  com- 
pression of  the  lung.  In  all  the  diseases  wliich  diminish  the  space  for  the  exi>an- 
sion  of  the  lungs,  the  lungs  ai'e  pressed  together  from  witlmut  to  a  greater  or  less 
extent,  whereby  the  air  is  pressed  out  of  them.  Thus  arise  the  atelectases  from 
pressure  in  pleuritic  effusion,  hjdrothoi-ax,  piienmothoi'ax,  in  marked  cardiac 
hypertniphy,  iiericardial  efJusiou,  aud  aneurism  of  the  aorta.  Atelectasis  of  the 
lower  lobes  also  arises  in  the  same  way  fnjoi  great  upward  pi-essure  on  the 
diaphragm  by  ascites,  meteorism,  abdominal  tumors,  etc. 

That  form  of  pulnmuary  atelectiisis  which  anses  fifon  deformities  of  the  thorax 
is  of  great  practical  importance.  In  severe  kyph4)Si*oliosts,  the  half  of  the  thoi-ax 
corresponding  to  the  convexity  of  the  veHebj-ai  column  is  much  nurr*jwe<l.  The 
lungs  are  materially  hindered  in  their  expansion,  and  even  in  their  growth,  if  the 
deformity  occurs  in  youth.  This  is  called  '*  aplasia  of  the  lungs,"  a  condition 
which  may  give  rise  to  grave  results  {vide  infra). 

SymptoniB, — In  the  majority  of  cases  the  appearances  in  atelectasis  are  subordi- 
nate to  the  symptoms  caused  by  the  primary  disea.ne.  This  is  especially  the  case 
in  most  of  the  atelectases  fi'om  pressui'c,  although  the  most  dangenaia  factor  lies 
in  the  compression  of  the  luug. 

The  atelectasis  of  the  lungs  developing  as  a  i-esult  of  diffuse  capillary  bronchitis* 
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especially  in  children,  can  of  course  not  he.  detected  by  physical  examination 
.until  it  1^  of  great  extent.     The  respiration,  in  extensive  formation  of  atelectasis, 

!n  chows  a  very  striking-  and  characteristic  deviation  from  the  ordinary  type, 
Specially  when  the  atelectasis  develops  in  the  lower  lohes.  It  is  accelerated  and 
lalxjrcxl.  and  is  perforined  ebiefly  by  the  upper  and  anterior  portions  of  the  thorax. 
In  the  lower  portions  we  see  marked  inspiratory  retractions,  which  are  caused  in 
part  by  the  external  pressure  of  the  air,  and  in  part  corre.siK>nd  to  the  forced  con- 
traction fjf  the  diaphrag-m. 

Physical  examiaatit^tu  can^  of  coui'se,  reveal  abnormal  conditions,  especially 
diillnesks  on  percussion,  only  when  the  atelectasis  is  extensive.  Dullness,  however, 
ia  usually  hard  t«  make  out  in  ohiIdi*en,  Auscultation  gives  sigms  of  existing 
bronchitis  ;  and  sometimes,  too,  with  more  extensive  consolidation,  there  is  bron- 
chial respiration.  In  other  cases,  as  may  be  eawly  seen,  the  respiratory  nmmiur 
is  much  diminished  or  wholly  absent.  As  we  can  perceive,  the  physical  signs  of 
atelectasis  are  not  really  distingiiishable  from  those  of  pneumonia,  esijecially  of 
lobular  pneumonia.  In  fact^  a  shaqi  bouudarj'  between  atelectatic  nodules  and 
nodules  of  lobular  pneumonia  in  the  hing  can  not  be  drawn  clinically. 

Aplasia  of  the  lungs  in  kyphoscoliosis  demands  a  special  description,  l^ecause  it 
is  of  great  practical  significance.  Many  patients  with  kyphoscoliosis  may  live  for 
years  without  special  Respiratory  disturbance.  More  careful  obser\"ati*m,  of  course, 
usually  shows  a  somewhat  labored  and  hiu'ried  respiration,  but  the  patients  have 
not  paid  much  attention  to  it.  In  other  cases  the  difhciilty  in  breathing  is  more 
noticeable.  The  jieT^m  affected  is  incapable  of  any  severe  physical  e.xertion ;  he 
always  feels  short  of  breath,  and  often  suffers  from  cough  and  exi>e<."toration.  In 
the  cases  first  mentioned,  however,  which  for  years  have  had  little  or  no  trouble, 
disturbances  in  I'espiration  sometimes  come  on  quite  suddenly.  They  may  de- 
velop ELH  a  result  of  a  mild  hronchinl  catarrh,  and  they  also  frequently  arise  without 
any  special  cause,  and  may  attain  a  very  threatening  degn^e.  Tlie  conthtion  may 
improve,  or  it  may  lead  to  comparatively  spee<ly  death.  Examination  of  the 
lungs  during  life  usuallj'  shows  nothing  but  the  signs  of  an  extensive  biimchitis. 
B^^  careful  percussion  we  may  quite  frequently  detect  an  increa.sed  area  of  caixliac 
dullness  to  the  right.  Sometimes  a  moderate  cedema  develops.  In  such  cases  the 
autopsy  shows  nothing  as  the  cause  of  deatli  but  the  changes  in  the  lungs.  The 
lungs  are  abnormally  i>oor  in  air,  smtdl,  and  compressed,  hnt  in  circumscribed 
portions,  on  the  contrary,  emphysematous  and  expanded.  Tlie  right  side  of  the 
heart  in  the  great  majority  of  cases  is  dilated  ami  hyjwrtiiiphied.  There  can 
scarcely  l>e  a  doidrt^  therefore,  that  the  cau.se  of  the  onset  of  severe  symptoms  and 
the  final  cause  of  death  is  to  l>e  sought  in  the  cardiac  faihirt». 

Finally,  it  is  worthy  of  mention  that  there  is  a  frequent  form  of  mild  atelectiisis 
in  the  lower  lobes,  which  occurs  in  very  sick  and  bed-ridden  jjatients  who  usu- 
ally ke<:^p  in  one  position — on  the  back — as  in  typhoid  fever.  On  making  such 
patients  sit  up  we  hear  during  the  ftrst  inspirations  exquisite  crepitant  r^les  over 
the  lower  lobes,  which  sometimes  disappear  after  a  few  deep  inspirations.  Here 
we  have  to  do  with  a  mild  atelectatic  condition,  with  a  temimrary  adhesion  of  the 
walls  '»f  the  alvet>li  and  smallest  bronchi. 

Tlie  treatment  of  atelectasis  coincides  in  gre^it  niea.sure  with  the  treatment  of 
the  primary  disease,  and  is  therefoi'*  to  he  looked  for  in  the  corresponding  chajK 
ters.  The  prophylaxis  of  atelectasis,  by  constant  attention  to  the  respiration,  is  of 
great  practical  importance.  We  .should  try  to  keep  the  |>atient  fi'om  lying  con- 
mally  on  his  back,  and  we  should  make  liim  take  deep  insT>i rations.    The  timely 

of  tepid  batbs.  with  shower-baths,  is  a  .si>ecial  preventive  of  the  development  of 
atelectiisis,  and  it  may  bring  alwut  a  recovery  when  atelectasis  is  already  present. 

Tepid  baths  may  also  be  used  with  care  in  the  treatment  of  dyspnoea  caused  hy 
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kyphoscoliosis.  The  condition  of  the  heart,  however,  deserve  especial  attention 
(stimulants  and  digitalis).  The  reader  is  referred  to  the  consideration  of  the 
general  treatment  of  cii-culatory  disturbances  uud«]<r  Heart  Disease.  In  other 
respects  tlie  sytuptomatic  treatment  by  expectorants,  etc.,  is  the  aame  as  in  other 
chroaic  pulmonary  affections. 


CHAPTER  in. 
PULMONARY  CEDSMA. 

etiology  and  General  Pathology.— We  have  in  pulmonaiy  crdema  the  exuda 
tion  of  a  hi^^hly  ulbuminuus  Huld,  usually  somewhat  hajmorrhagic,  not  onlj^  into 
the  interstitial  tissue,  but  also  into  the  alveoli  themselves.  The  danger  of  the 
condition  is  easily  understood  from  the  high  degree  of  dyspneea  which  immedi- 
ately ensues  from  it.  In  fact,  pulmonary  oedema  is  in  many  cases  a  terminal 
sjTuptom,  which  come**  on  in  all  forms  of  acute  and  chronic  disease.  Many  pa- 
tients are  said  to  die  with  the  signs  of  pulmonary  cedema,  especially  patients  with 
heart  disease,  pulmonary  and  renal  diseaa^and  also  with  other  affections  of  the 
most  different  kinds. 

In  rare  cases  pulmonary  a?dema  is  a  transitorj^  symptom.  Rei)eate<l  attacks 
of  it  may  occur,  especially  in  heai*t  disease  and  chronic  renal  disease,  and  for  a 
'time  at  least,  the  patient  recover  from  them. 

Many  erroneous  notions  formerly  prevailed  as  to  the  particular  cause  of  pul- 
monary oodeina.  The  theory  was  espit'ially  wide-sjjrcad  that  arterial  congestion 
in  the  lungs  coidd  excite  an  OHiema,  but  through  the  experiments  of  Gohnheim 
and  his  pupils  we  now  know  that  |)ulmonary  cedema  is  to  be  considei'ed  the 
result  of  stasis.  It  takes  place  when  the  outflow  of  venous  blixxl  in  the  lung 
meets  an  obstacle  which  can  no  longer  be  oveivome  by  the  mechanical  force  of 
the  right  ventricle.  The  obstacle  which  plays  the  m*>st  signiBcant  part  here,  and 
which  may  occur  in  all  jiossihle  forms  of  disease — of  course  more  readily  in  those 
mentioned  above  than  in  otbei's — is  tlie  jMii'alysis  of  the  left  ventricle.  If  the 
further  progress  of  the  blcwjd  is  much  hindered  by  tliis,  Iho  overtilling  of  the 
pulmonary  circulatiiin  and  a  consecpient  pulmonary  O'derua  will  necessarily  fol- 
low, in  spite  of  the  nicvst  vigorous  action  of  the  right  ventricle.  Every  termtnal 
pulmonary  cedema  depends  upon  this  fact,  that  the  left  ventricle  is  paitilyzed  in 
its  action  sooner  than  the  right. 

Inrtauimatory  pultnonary  cedema  must  be  distinguished  from  the  pure  cedema 
from  stasis  just  dcscnbetl.  It  is  found  in  the  vicinity  of  ptirtions  of  lung  iiiHl- 
trated  with  pneumonia,  it  is  usually  of  limiteil  extent,  and  therefore  it  is  of  sub- 
onUnate  nniwrtance  as  a  cause  of  tlisturbauces  in  respiiiition  compared  with  the 
general  a?dema  of  stasis. 

In  very  rare  ca<«es,  as  we  have  seen,  an  apparently  primary  acute  pulmonary 
jfcedema,  with  a  speetlily  fatal  termination,  develops  in  men  who  were  before  that 
apparently  perfectly  bcultby,  and  the  autopsy  givts  no  further  explanation  of  its 
origin-  We  probably  have  to  do  in  these  cases  with  the  sudden  failure  of  tlio  left 
vonlncle. 

Symptoma—Marked  dyspnoea  is  the  most  striking  symptom  in  pulmonary 
rcedema.  It  is  ?ailir»rdina<e  only  when  the  patient  is  found  in  the  death  agony 
and  is  no  longer  fully  couscious. 

In  pulmonary  cedema  the  respiration  is  hurrietl,  labored,  and  rattling.  All 
the  accessory  muscles  of  respiration  are  called  into  play.    The  patient  usually  sits 
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upright  in  bed.  We  see  on  liis  lips  and  cheeks  a  gradually  and  coiislantly 
increjising:  cyanosis,  luid  we  often  heai*  at  u  distance  the  moist  riUes  in  the  larger 
bronchi. 

On  examination  of  the  lungs,  the  percussion  is  essentially  normal,  if  there  is 
no  other  diseiise  of  the  lungs.  Sometimes  the  percussion-note  is  a  little  higher  in 
pitch,  and  often  it  is  slightly  tympanitic.  On  auscultation,  we  hear  everywhere 
many  small  and  medium  moLst  rales.  If  the  patient  can  still  ex|)ectorate,  he 
raises  a  large  amount  of  fmthy,  serf>h£eniorrbagiL'  sputum.  The  %vliole  picture 
of  the  disease  is  so  characteristic  that  the  condition  can  scarcely  be  mistokeu. 

Treatment, — Since  in  most  cases  pulmonary  cedema  is  not  so  much  the  cause 
as  a  syioptom  of  approaching  death,  our  remetlies  against  it  are  apt  to  prove  pow- 
erless, hut  it  must  always  l>e  our  duty,  at  least  in  all  cases  that  are  not  absolutely 
hopeless,  to  ivy  Uy  relieve  the  pulmonary  ciiH?ulation.  From  the  pathogene- 
sis of  pulmonary  oxlema  it  follows  that  we  must  pay  particular  attention  to 
the  condition  of  the  heart,  especially  of  the  left  ventricle.  Hence  we  should 
use  enei'getic  stinuilants,  esi»ecially  subcutaneous  injections  of  camphor  or  ether, 
every  half  hour  or  hour.  Internally  we  give  camphor,  musk,  wine,  and  strong 
caf^  noir.  Bf^side  that,  we  apply  stnjng  irritants  to  the  chest,  such  as  large  mus- 
taixl  plasters  or  hot  sponges.  Sometiniea  an  actual  impwjvement  of  the  respira- 
tion, when  it  has  already  slopp«l,  mjo^  he  o!)tained  by  a  bath  with  cold  douching, 
when.^  there  is  marked  general  cyanosis.  If  the  patient  is  on  the  whole  strong 
and  well  nourished,  venesection  is  sometimes  of  manifest,  bjmefit.  Emetics,  how- 
ever, accomplish  little,  and  are  even  dangennis  on  account  of  tlie  collapse  which 
may  reatlily  come  on  after  them.  An  energetic  "derivation  to  the  intestines" 
however,  by  senna,  c^ilomel,  or  cnemata  of  vinegar,  seems  sometimes  to  he  really 
of  service.  Acetate  of  lead  in  large  doses,  one  or  two  grains  (grm.  tK05-0'10),  in 
powder,  every  hour,  employed  empirically  by  Traube,  is  deserving  of  trial. 

In  this  way,  eHi>ecially  in  acute  diseases  like  typhoid  and  pneumonia,  we  in 
fact  sometimes  succeed  in  averting  the  danger  of  pulmonary  o?dema  by  rapid  and 
energetic  action.  In  the  cases  of  onlema  occurring  in  incurable  chronic  diseases 
of  the  heart  and  kidneys,  the  remedies  employed  are  of  course  unfortunately 
incapable  of  preventing  death. 


CHAPTER  TV. 


OATAHRHAI.  PNEUMONIA. 

(Itroncho-pmumonia.    Lobular  Pnfftm^nM^  I 

IBtiology, — Catarrhal  pneumonia  is  not,  like  croupous  pneumonia,  a  distinct 
and  independent  disease,  but  in  the  great  majority  of  cases  it  is  a  secomlary 
phenomenon,  which  may  devehip  in  the  course  of  acute  and  chronic  diseases  of 
various  kinds.  It  almost  always  follows  broncliitis.  The  same  process  which 
l>roduce8  catarrhi  of  the  bronchial  mucous  membrane,  in  its  further  course  in- 
vades the  brf^ncbioles  and  the  alveoli,  and  here  leads  to  catan'lml  pneumonia. 

In  every  acute  or  chronic  disease,  of  any  severity,  the  conditions  are  favorable 
for  the  development  of  an  inflammation  in  the  bronchi,  and  subsequently  in  the 
pulmonary  alveoli.  Everywhere  m  the  air-passages,  as  well  as  in  the  cavities  of 
the  mouth  and  pharynx,  saliva,  mucus,  etc.,  readily  collect  if  the  patieut  is  very  ilL 
Expectoration  is  imperfect,  and  the  constant  doi*sal  decubitus  favors  the  aceumu- 
lation  of  secretion.  es])ecitdly  in  the  lower  Io]>es.  TIjb  mouth  and  pharynx  arc 
harder  to  keep  clean  than  under  normal  conditions.  Fmigi  and  bacteria  collect 
in  the  secretion  itself,  as  w^ell  as  in  the  epithelium  and  particles  of  food  which 
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ape  left  in  the  mouth,  and  these  excite  and  keep  up  processes  of  decomposition. 
TIj«*  inflammatory  agt'nts,  which  are  carried  into  the  air-paasages  with  the  inspired 
air,  find  everywhere  favorable  conditions  for  settling  and  further  development 
^roni  the  upper  iKjrtioos  they  are  drawn  farther  downward.  Frtim  the  larger 
bronchi  the  process  invades  the  finer  brr>iuhi,  and  finally  leads  to  catarrhal  pneu- 
monia. We  must  also  bear  in  mind  that  many  patients  who  are  verj^  ill  have 
difficulty  in  swallowiug.  They  get  cboketl,  and  particles  of  food,  with  the  gerni» 
of  inflanmiation  clinging  to  them,  are  carried  into  the  air-passagoi.  That  which 
a  healthy  pers^jn  could  easily  cough  up  again  remains  there,  is  decomposed,  and 
gives  rise  to  bronchitis  and  lobular  pneumonia. 

This  is  the  explanation  of  the  frequent  development  of  lobular  pneumonia  in 
the  course  of  diseases  which  are  entirely  dissimilar.  We  ol>8erve  it  especially  in 
all  patients  with  stupor,  in  severe  typhoid,  in  meningitis,  and  also  in  cases  of  nerv* 
OUB  dist^ase,  whei-e  coughing  and  deglutition  are  impaired,  as  a  result  of  bulbar 
affections.  In  all  such  cases  lobular  jmeiunonia  is  to  be  considered  a  coinpliea- 
tion,  and  with  reference  to  its  origin  deserves  the  name  of  inhalation  pneumonia 
or  deglutition  pneumonia.  We  shall  s<x>n  see  that  this  form,  under  .some  circum- 
stances, may  |);i.ss  into  circumscribetl  gangrene. 

Although  the  a^tiologicul  factors  just  described,  which  come  into  notice  in  the 

development  of  lobular  pneunit>nia,  have  nothing  to  d«j  with  the  nature  of  the 

primary  disease  as  such^  there  are,  on  the  other  hand,  certain  infectious  dii^ases 

which  from  the  beginning  are  exclusively,  or  at  least  mainly,  localized  in  the 

tar-paaaskges.     Among  these  are  measles,  whtxiping-cough,  and  also,  to  a  certain 

diphtheria,  small-i>ox,  etc.     In  these  diseases  we  very  often  see  lobular 

pneumonia   following    bronchitis.     In  indi\ndual  cases,  of  course,  it  is  scarcely 

p<5ssible  to  tlecide  how  far  the  brtjnchilis  is  directly  dependent  upon  the  specific 

cause  of  the  disease,  or  whether  it  i.^  merely  a  conii)licaiion  such  us  might  also 

occur  in  anj*  other  disease.      Lobuhir  pneumonia  in  diphtheria,  and  in  severe 

small-pox,  is  probably  for  the  most  jMirt  a  deglutition  or  an  inhalation  pneu- 

^tnonia,  the  fxvurrence  of  which  in  these  diseases  may  ]>e  i*eadily  under*stood.     In 

leasles  and  wlnioping-cough,  however,  we  may  consider  that  the  pneumonia  is 

irectly  dependent  u\iou  the   specific  agents  of   the  dispase,  although  here,  too, 

le  other  causes  for  the  devekipmeut  of  lobular  pneumonia  shouM  t)e  home  in 

mind. 

The  developmnnt  of  lohuhir  pneumonia  from  bixynohiHs  is  most  fivquent,  as 
we  know,  in  cluldi-on  and  old  jjeople.  The  frequency  of  catan'hal  pneumoniii  in 
childhood  depends  in  part  ui>on  the  limited  dimensions  of  the  hrcmchi.  Besides 
that,  however,  the  diseases  in  which  it  is  esi>ecinlly  frequent — namely,  measles 
id  whix>ping-cough— are  children's  diseases.  In  old  people  its  comi>aratively 
'Cfwuy  development  is  due  to  imperfect  expectoration. 

The  mild  cases  of  primai*y  bronchitis  scarcely  ever  lead  to  lobular  pneumonia, 
but  8i:>metimes  in  childi'en,  and  less  often  in  adults,  a  severe  febrile  bronchitis 
may  occasion  tlie  formation  of  pneumonic  ftn^i.  Ilere^  in  Erhmgen,  the  author 
has  seen  cases  which  can  not  be  reganled  otherwise  than  as  primary  cataiThal 
pneumonia.  The  inhalation  of  imtating  chendcjds  may  occasion  lobular  pneu- 
monia a.s  well  as  broncliitis. 

PathologicGd  Anatomy. — It  is  characteristic  of  catarrhal  pneumonia  that  the 
inflammation  is  circumscriljcd,  being  lin*itetl  to  the  territory  of  a  small  bniuchus. 
'Hence  the  name  of  "lobular"  pneumonia,  in  distinction  fixmi  or  croupc»us  loL*ar 
pneumonia.  ^An  atelectasis  [t'ide  mtjira)  of  the  affected  lobule,  arising  from  the 
plugging  of  the  binnchus  leading  to  it,  f  tften,  but  not  always,  precedes  the  inflamma- 
tion. The  inflammatory  process  itself  consists  of  the  exudation  of  a  scanty  fluid, 
which  does  not  coagulate,  and  of  numerous  pus-corpuscles  (white  blood-corpuscles) 
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into  tlic  lumen  of  the  alveoli.  The  alveoli  and  smallest  hronehi  are  completely 
filled  by  the  pus-corpuscles,  Tliere  are  also  more  or  less  abundant  red  blijod -cor- 
puscles. Tlie  vessels  of  the  alveolar  walls  are  very  hypei'a?raic.  Tlie  alveolar 
epitlieliuiii  is  much  swollen,  and  is  often  thrown  otf  in  quite  larg-e  amounts,  the 
"  desquamative  pneumonia."  It  is  doubtful  whether  it  also  takes  au  active  part  in 
these  chaiijres  by  processes  of  division. 

The  inflamed  lobules  ai-e  readily  apparent  to  the  eye  and  the  touch  by  their 
ftrra  consistence,  being  devoid  of  air.  Tlieir  color  at  firet,  from  the  blood  contaiueil 
iu  the  inflametl  part,  is  a  dark  iihI,  but  later  it  becomes  more  grayish.  Their 
lobular  boundary  is  usually  easily  recognized,  but,  by  confluence  of  adjacent  nod- 
ules, lari^e  portions  of  the  limg',  and  even  whole  lobes,  may  become  infiltrated 
throujgflmut — j^eneralized  lobular  pnenmonia. 

Symptoms.— The  prhnary  eatirrhal  pneumonia  which  not  infrequently  occurs 
in  adultf;  usually  beji-iji:si  with  the  siune  phenomena  a.s  a  severe  attack  of  acute 
bronchitis.  The  patient  fvrh  prostrated,  has  cough,  dyspnoea,  and  i>ain  upon  that 
side  which  is  chiefly  affected.  The  fever  is  not  very  Ixigh,  say  11)1'  to  103°  (SB'S'' 
to  39*5°  C),  and  it  does  not  follow  any  I'egu'ar  course.  The  expectoration  is  simply 
catarrhal,  not  bloody  as  in  croupous  pneumonia.  Upon  physical  examination  are 
found  moist  rales,  seldom  marked  bmnchial  breathing,  and  a  dullness  upon  i)er- 
cussion  which  is  usuidly  only  moderate?,  or  else  a  tympanilic  peix'ussion-note  over 
the  diseased  area.  The  illness  may  last  two  or  thrt^e  weeks,  or  even  longier.  There 
is  never  a  crisis,  the  fever  ending  gradually  by  lysis. 

Most  «if  the  ctLses  <^f  catarrhal  pneumonia  develop,  as  we  have  alreatly  said, 
secondarily  in  the  course  of  other  affections,  hence  the  sjTnptoms  are  frequently 
overshiulowed  by  those  of  the  other  disease.  Thei-e  are  often  found  at  autopsy  a 
few  foci  of  lobular  pueinuoniii  in  the  lower  loiws  which  gave  rise  to  no  clinical 

iptoms  whatever. 

In  other  cases,  however,  the  development  of  extensive  lobular  pneumonia  is 
of  the  gi'oatcst  clinical  significAnce.  Tlie  ilisturbance  of  respiration,  dming  the 
patient's  life,  forms  the  most  striking  symptom  of  the  disease,  and  lobular 
pneumonia  is  shown  at  the  autopsy  to  be  the  immediate  cause  of  death.  The 
largest  pai't  of  the  fatal  cases  of  measles  and  whooping-cough,  and  no  very  small 
part  of  those  of  diphtheria,  scarlet  fever,  typhoid,  or  small-pox.  ai*e  due,  in  the 
last  instance,  to  the  distnrbance  ijf  respiration  dependent  u\mn  lobular  pneu- 
monia. 

Since  a  diffuse  bronchitis,  extending  into  the  finer  br<5nchi.  almost  always  pre- 
cedes the  development  of  lobular  pneumonia,  and  since  it  may  alsi>  give  rise  in 
itself  to  marked  disturbance  in  respinition,  there  is  no  shan?  lx:>undary  to  be  drawn 
clinically  between  diffuse  capillary  bi-onchitis  and  lobular  pneumonia.  Only  the 
experience,  a  hundred  times  repeated,  that  every  extensive  capillary  bronchitis 
readily  leads  to  lobular  pneumonia,  permits  us  to  suspect  the  latter,  with  conader- 
able  certeinty,  even  if  there  is  no  direct  clinical  evidence  of  it. 

The  type  of  lobular  pneumonia  seen  in  childhood  is  the  most  characteristic  and 
the  most  important  clinically.  It  is  ohsei'^'cd  in  measles  and  wh<:>opiu^-cough, 
and  also  in  weak,  atrophic,  and  rachitic  children.  The  increased  frequency  of 
respiration  is  niost  striking.  The  breathing  is  superficial,  hut  labored,  as  is  shown 
by  the  contraction  of  the  auxiliary  muscles  of  inspiration  and  the  play  of  the  nos- 
trils. We  also  notice  inspiratory  retraction  of  the  lower  latei'al  portions  of  the 
thorax  as  a  I'esult  of  the  incomplete  entrance  of  air.  The  number  of  respirations 
a  minute  increases  in  ohihli'cn  to  sixty  or  eighty,  or  even  more.  In  most  cases 
the  child  has  a  frequent  and  apptu'ently  painful  cougli.  Expectoration  is  entirely 
absent  in  small  children.  When  it  is  present  it  shows  no  characteristic  i>eculiari- 
ties  dilferent  from  ordinary  cataiThal  sputum.     The  general  condition  is  always 
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bad.  The  child  is  restless^  apathetic,  and  more  or  less  stupid.  Its  face  is  usually 
pale^  but  often  quite  cyanotic.  The  pulse  m  vei-y  rapid,  and  in  small  children  may 
attain  a  frequency  of  140  to  180  a  minute.  Fever  is  almost  always  pi-esont.  It 
shows  no  typical  course,  it  i.s  now  remitting*  and  now  intermitting',  and  towanl 
evening  it  perhaps  rise's  to  1()4^  or  105"  (39'5''-40'5°  C).  The  occurrence  of  such  a 
high  rise  in  temperature  is  not  witliout  value  in  the  diagnosis  of  catarrhal  pneu- 
monia. If  in  diffuse  capillary  bronchitis  a  hig"h  fever  is  present  for  some  time, 
we  may  assume  \^ith  considerable  certainty  that  the  formation  of  lobular  nodules 
has  already  begun. 

Phy»iral  examination  furnishes  direct  evidence  of  the  affection  of  the  lungs, 
but  its  i-esnlts  are  for  the  most  part  to  be  referred  to  the  diffuse  bronchitis  and 
not  to  the  lobidar  infiltration.  Auscultation  gives  the  most  valuable  signs.  We 
hear  over  the  lungs,  in  u  greater  or  less  extent,  numerous  small  and  medium  moist 
idles,  often  quite  high-pitched.  From  these  signs,  strictly  interjjreted,  we  can 
diagnosticate  merely  bronchitis,  but  we  may  suspect  pneumonia  with  the  greatest 
probability.  With  \cry  confluent  bronch«>-pnenmonia  auscultation  sometimes 
gives  bronchial  breathing  and  bifiiicht>|jlirmy  beside  the  rales. 

It  goes  without  saying  that  little  lobular  nodules,  surrounded  by  normal 
lung-tissue  containing  air,  give  no  special  signs  im  i^ercussion.  With  numer- 
ous nodules  ininuing  into  one  another,  the  percussion-note  is  duller,  and  thei-e 
is  sometimes  tympanitic  resonance.  The  dullness  is  often  first  to  be  made  out 
over  a  stripe  extending  along  the  vertebral  column — the  soH?alled  '' strlpe-pneu- 
njonia." 

Course  and  Terminatiozi. — An  attack  of  extensive  lobular  pneumonia  is  tisii- 
ally  quite  protractcfL  Even  In  favorable  cases  the  disease  rarely  lasts  less  than 
two  or  three  we^^ks,  trnd  it  may  i>ersist  much  longer.  The  course  of  the  disease  is 
apt  to  be  irregular,  relapses  succeeding  imf)roveraent.  The  chief  danger  of  tlio 
disease  lies  in  this  ttmdency  to  a  protracte<l  course,  extending  over  weeks  and 
months.  Many  children  tinally  die,  not  of  tlie  lobular  ]meumonia  itself,  but  from 
the  general  weakness  and  emaciation  following  the  tedious  febrile  disease.  Wo 
must  remember,  however,  that  complete  recovery  may  sometimes  take  place  quite 
late  in  the  dise^ise. 

The  '*  transition  of  catarrhal  pneumonia  to  caseation  and  tulicrculosis "  is  a 
clinical  fact  with  which  phy?iiciauK  have  long  been  conversant.  In  fact,  we  often 
Hnd  true  tulierculai*  changes  in  the  lungs  of  cl»ildreu  whf»  have  died  after  a  tedious 
illness,  as  a  result  of  measles,  whooping-cough,  etc.  Thei-e  csin,  of  course,  be  no 
real  qui^ion,  however,  of  an  actual  transition  from  one  disease  to  the  other.  In 
such  cases  we  have  to  do  either  with  an  acquired  tul«?Tvulur  infection,  which  has 
found  a  favorable  soil  in  an  alreiuly  diseased  lung,  or  (what  is  probably  nuire  fre- 
quently the  case)  the  disease  of  the  lung  has  pmniolcd  the  development  of  a  pre- 
viously existing  tuberculosis.  It  is  usually  weak  children,  with  a  ht^rwlitary  pre- 
disposition to  tubercle,  who  succumb  to  tuberculosis  as  a  result  of  the  alxjve-nametl 
diseases.  The  diagnosis  of  a  developing  tuberculosis  is  not  always  easy,  since  it 
is  only  rarely  that  marked  pliLhisicjil  chanfi-es — like  dullness  at  the  apex,  cavities, 
ertc.,  which  can  lie  made  out  by  a  physical  exaniination^aro  found  in  the  hmgs. 
We  can  usually  suspect  tuberculosis  only  from  the  general  couditicms — emacia- 
tion* persistent  hectic  fever,  hereditary  pr»?tli.s|Kj>sition,  or  some  KCcondary  tul>ercu- 
Iat  disease  like  meningitis^  etc. — especially  a^s  absolute  prrMif,  from  the  detection 
of  tubercle  bacilli  in  the  sputum,  is  only  rai-ely  ix>.ssible  in  children. 

The  transition  of  inflammatory  lobular  nmlules  to  purulent  foci  {'al)S€esses),  op 
noduleB  of  gangrene,  which  sometimes  happens,  especially  in  small-pox,  depends 
Upon  the  sjiecific  malignant  property  of  the  agents  of  inflammation  which  have 
entered  tlic  bronchi. 
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If  the  lobular  nodulos  extend  to  the  pleura,  a  secondary  sero-fibrinous  or  eveii 
purulent  pleurLsy  may  develop. 

Treatment. — Since  we  have  ahx?ady  mentioned  the  projwr  treatment,  in  our 

deseription  of  the  v;irious  diseaseB  in  wliich  seeondary  pneumonia  is  especially 
prone  to  develop,  we  can  now  be  brief.  We  have  also  laid  repeated  stress  upon 
the  possibility  and  the  gi*eat  priurtical  importance  of  prophylaxis,  which  in  Belf- 
evident  from  a  just  comprehension  of  the  origin  of  lobular  pneumonia.  Besides 
keeping  the  cavities  of  the  nose,  the  month,  and  the  pharynx  as  clean  as  possible* 
tepid  baths,  with  cool  douching  later,  are  the  best  melius  of  preventing  the  devel- 
opment of  lobular  pneimmnia,  or  of  checking  it**  further  extension  if  possible. 
Cold  packs  are  often  used  with  advautag-e,  hut  they  are  more  disagreeable  to  many 
patient.s  than  baths.  It  is  an  advautjige,  which  is  indeed  to  be  considered  in  the 
second  niuk  in  eitniparisun  with  the  improvement  in  I'espii'ation,  that  by  both  the 
bath  and  tlie  pack  the  febrile  tetnpei'atui'e  is  at  tlie  same  time  redueed. 

In  the  treatment  of  the  lobular  [meumonia  of  children  a  wet  jiack  including 
the  wliole  Ixjdy  is  the  best  remedy.  A  slieet  is  di]>ped  in  water,  wrung  out,  and 
wrapped  ai-ouud  the  whole  of  the  i>atient  except  his  head  and  arms.  Outside  of 
this  is  to  be  placed  a  dry  woolen  blanket  or  a  layer  of  oiled  mtislin.  The  temper- 
ature of  the  water  employed  should  be  H8°  to  77"^  (16^'  to  20**  R.  i.  The  higher  the 
fever  the  colder  should  the  water  l>e,  and  the  oftener,  say  every  h<*ur,  nuist  the 
pack  be  rt-newed.  In  milder  ca^es  and  at  night  it  may  be  alloweil  to  n^niain  for 
three  or  four  hours.  The  beneficiiil  influence  of  the  pack  is  shown  unt  onl3'  by 
the  tempemture,  but  still  more  by  the  respiration.  If  ihc  breathing,  despite  tiiis 
remedy,  remains  unsatisfactory,  and  the  patient  becomes  more  and  more  stupefied, 
the  treatment  must  be  changed  to  lukewarm  baths  of  a  temperature  of  77^  to  86' 
(20°  to  24"  R.),  with  douchings  of  colder  water.  It  is  sometimes  advisable  in 
severe  eases  to  add  to  the  water  en*ployed  for  bathuig  or  for  the  wet  pack  a  few 
handfuls  of  mustard.    The  stimulation  thus  exerted  upun  the  skin  is  quite  marked. 

Among  external  appUcations  to  the  chest,  beside  mustard  plastei-s  and  p*>ul- 
ticGs,  dry  cups  are  to  be  mentioned,  which  often  do  very  good  service  in  sti*ong, 
older  chihlren,  and  esijecially  in  adults.  We  never  need  to  Xise  local  blood-let- 
tings, however,  in  catarrhal  pnemiionia. 

Of  internal  remedies,  expectorants  are  most  used.  Chief  among  these  are 
ipecac,  senega,  and  benzoic  acid.  This  last  is  particularly  useful  in  the  lobular 
pneumonia  of  chilih'cn.  In  str<jng  children  the  abundant  collection  of  nmcua  in 
the  bronchi  may  sometiuies  be  relieved  by  the  administration  of  an  emetic.  We 
should  l>e  cautious  in  the  use  of  narcotics.  Stimulants  (camphor,  wine)  must  be 
used  in  severe  cases.  Inhalations  are  quite  valueless  in  lobular  pneumonia,  yet  it 
is  recommended  to  keep  the  air  in  the  sick-chamber  rather  moist  by  hanging  up 
wet  towels,  or  by  sprinkling  with  water.  T!ie  room  should  also  be  as  large  and 
as  well  ventilated  as  |K>ssible.  Tlie  general  hygienic  treatment  is  of  the  gi'eatest 
importance.  One  of  the  most  important  duties,  of  which  the  physician  must 
always  be  mindful,  ls  to  keep  up  the  patient's  strength  by  sufficient  and  proper 
footl.  When  convalescence  sets  in,  complete  restoration  to  health  may  be  fur- 
thered by  a  suitable  residence  in  the  country. 
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Fttiriwiun  Pafuttwnin.     ilfuro-pnritmmtia. 


Croupofs  pneuniouia  Ls  an  acute  febrile  disease  of  the  Itmgfs,  very  sharply 
deflned  both  anatoniically  aud  eliiiically.  It  is  one  of  the  most  inji>urtant  iind 
most  common  of  tlie  severe  acute  diseases.  It  is  grenenilly  known  among  the 
laity  by  the  name  of  "  lung:  fever."  Since  secondary  pneumonia  may  develop  in 
the  course  of  various  other  diseases,  like  typhoid,  .sraall-iK^.-c,  or  diphtheria,  and 
may  anatomically  have  all  the  signs  of  croujjous  pneumonia,  but  :rti<*lo|Cfically  1>© 
quite  distinct  from  it,  we  speak  of  this  pneumonia  as  primary,  prenuine  pneumonia, 
in  opjjosition  to  the  other  forms.  Tlic  physical  sig-nn  and  the  disturbances  of 
respiration  are  of  course  the  same  in  primary  pneumonia  as  in  secondary'.  The 
whole  tj'pical  picture  of  the  disease,  which  is  so  striking-,  is  vseen,  however,  only 
in  genuine  croupous  pneumonia,  of  wliich  wc  will  make  eAcliLHive  mention  in 
what  foll<»ws. 

Etiology. — The  majority  of  pathologists  have  now  become  convinced,  from  a 
series  of  clinical  ol)9ervalions,  that  the  cause  of  pneumonia  is  to  be  sought  in  an 
infectious  agent  which  enters  the  lungs  and  there  gives  rise  to  tlie  development  of 
an  inflammatory  process.  This  conception  of  croupous  pneumonia  as  an  acute 
infectious  disease,  with  which  alone  all  the  pathological  appearances  readily  coin- 
cide, has  been  more  and  mt^re  verifietl  by  all  the  recent  investigations.  The  pre- 
cise germ  of  the  disease  has  not  yet,  however,  been  fully  dcterminod.  Frietllander. 
indoetl,  has  abnost  invariably  found  in  the  pneumonic  lung  a  special  kind  of 
micrococcus,  or,  tr»  sf^eak  more  correctly,  bacilliis,  wluch,  singly  or  in  larger  num- 
bers, is  inclosed  in  a  characteristic  shell  or  capsule— ^'*  capsule  coccus  "^and  on 
cultivation  shows  a  peculiar  " nail-like"  grrowth  in  the  culture  gelatine;  but  since 
cjaite  similar  cocci  arc  also  found  under  other  conditions,  there  is  no  definite  proof 
at  present  that  they  are  really  the  pathogenic  agents  in  pueumoniii,  particularly 
as  tlie  results  of  exiieriments  upon  animals  have  not  l>een  unambifjuous. 

[Friedliinder  himself  has  now  agreetl  that  the  capsule  is  simply  accidental, 
prt^bably  due  to  imperfect  staining^  or  decolorization.  Talainon  has  ]»rodueed 
pneumonia  in  animals  by  the  injection  of  the  ovoid  coccus  in  pure  culture,  but 
has  obtaine<l  also  a  similar  result  with  round  cocci.  Thus  the  question  of  the 
coccus  of  pneumonia  is  still  undetermined.] 

A.  Fmnkel  has  lately  obtained  by  means  of  pure  cultivation  from  the  lungs 
in  pneumonia  a  lancet-sha|)ed  diploctx'cxas,  or,  more  correctly,  bacillus,  to  which 
he  ascribes  an  irtiological  sigiiiticance.  This  baciJlus  appears  to  Iwi  identical  with 
tliat  sometimes  seen  in  the  saliva,  even  in  thai  of  henllhy  persons,  and  it  is  tho 
cause  of  the  so-called  "sputum  septiciemia"  which  can  Ix-  artificially  priiduciH:l  in 
animals,  particularly  in  rabbits.  FrfinkePs  statements  have  been  c<m firmed  by 
Weichselbaum,  so  that  the  very  frequent  occurrence  of  Frankel's  bacillus  in  lungs 
affected  with  pneumonia  is  indubitable,  but  an  absolute  proof  that  these  bacilli 
are  the  genuine  cause  of  crtmpous  pneumonia  has  not  yet  been  fm-nlshed.  Sup- 
posing the  infectious  nature  of  pneumonia  to  be  certain,  all  the  other  alley^ 
causes  may  of  course  be  reprartled  as  at  most  "  predisposing  caust^s."  The  old 
opinion,  which  is  yet  currf  nt,  that  pneumonia  is  due  to  catching  cold,  is  to  be 
received  with  great  limitations,  for  croupous  pneumonia  is  very  frequently 
seen  indei>endentl5'  of  any  siU'h  influents.  In  a  good  many  cases  it  will  b© 
found  that  an  exposure  to  cold  immediately  preceded  th©  commencement  of  the 
diaease;  but  in  these  instances  the  cold  is  probably  to  be  regarded  merely  as  that 
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circiimstanco  which  promoted  tlie  occurrence  of  the  iDfection,  possibly  'because 
of  the  resultiint  iujurj"  to  the  bronchial  and  pulmonary  epithelium.  This  explains 
the  fact  that  pneninuuia  is  especially  frequent  in  certiiin  classes,  for  instance, 
among  day-laboreTS  and  soldiers.  With  re^ai-d  to  the  so-called  "  traumatic  pneu- 
monia,'' the  state  of  the  case  is  similar  to  that  of  pnemmuiia  due  to  cold.  Patients 
from  the  classes  who  work  hai'd  physically  sometimes  assert  that  they  were  taken 
ill  as  a  result  of  heavy  lifting  or  of  a  blow  on  the  chest,  but  in  such  cases  the 
subsequent  stitch  in  the  side  was  pitjluibly  not  the  result  of  the  injury,  but  & 
rmptom  of  the  disease  which  had  previously  begun  to  develop. 

It  is  a  noteworthy  fact  in  favor  of  oar  conception  of  pneumonia  as  an  acute 
infectious  disease  that  it  may  be  endemic;  which  s^jmetimes,  thoug-h  rarely,  seems 
to  be  quite  certiiin.  Extensive  endemics  of  pneumonia,  usually'  of  quite  a  malign 
uant  chaiacter,  have  been  repeatedly  observed  in  siufrle  buildings,  especially  in 
barracks  or  prisons,  as  well  as  in  tenement  houses  and  other  localities. 

Pneumonia  does  not  show  a  decided  epidemic  chiiracter.  In  a  large  popula- 
tion sporadic  cases  occur  at  any  season,  but,  on  the  other  hand,  we  may  notice  a 
striking  increase  of  pneumonia  at  many  times.  Most  attacks  occur  in  the  winter 
or  spi-ing  months,  without  any  necessary  relation,  however,  Itetween  the  frequency 
of  pneumonia  and  the  occurrence  of  csjiecially  bad,  wel^  or  cold  wentlier. 

Individual  predisixisition  plays  an  unmistakable  paj't  in  the  disease,  as  we  must 
suppose  that  it  does  in  all  infectious  diseases.  Like  facial  erj-sipelas  and  acute 
articular  rheumatism^  pneumonia  is  one  of  those  diseases  which  is  prone  to  attack 
the  same  individual  sevei'al  times.  There  are  persons  who  have  hud  acute  pneu- 
monia four  or  five  or  even  more  times  in  their  lives. 

We  can  not  aJTirtn  with  certainty  that  the  liability  to  pneumonia  is  due  to  a 
special  bodily  constitution.  The  strongest  and  most  robust  often  fall  ill  with  it, 
anil,  nil  the  other  hiind,  weak  and  delicate  people,  with  a  tendency  to  phthisis,  are 
frequently  attacked.  Drunkards  seem  to  have  a  special  pretlisposition  to  the  dis- 
ease, but  of  course  it  is  exceedingly  hard  to  give  any  definite  statistics  upon  this 
point. 

Pneumonia  occurs  at  any  time  of  life,  mast  frequently  in  youth  or  middle  age* 
but  it  is  by  no  means  rare  in  early  childhood,  and  also  in  more  advanced  years  up 
to  sixty  or  seventy.  In  general  it  is  observed  raOier  moi'^'  often  in  men  than  in 
women. 

[Defective  house  drainage  seems  Uj  be  a  predisposing  cause  of  pneumonia  in 
some  cases.  A  careful  inspection  of  the  local  sanitary  conditions  is  desirable, 
especially  where  more  than  one  case  occurs  in  a  house.l 

Pathological  Anatomy, — The  anatomical  pi'ocess  in  croupous  pneumonia  con- 
sists in  the  foriiuiiiim  of  a  hapmorrhagic,  coagulable  '*  fibrinous"  or  "croupous'* 
exudation  into  the  |iulmonary  alveoli  and  the  smallest  bronchi.  The  develop- 
ment of  the  exudation  usually  extends  over  one  or  more  lobes  to  their  whole 
extent,  antl,  as  the  alveoli  and  fine  bronchi  are  completely  filled  by  the  tough 
exudation,  the  sjxmgy  lung,  filled  with  air,  is  changed  to  a  firm  tissue,  devoid  of 
air,  except  as  it  is  penetrated  by  the  large.  bi-oncM. 

Since  Laeunec's  day  we  distinguish  three  stages  in  the  development  of  the  pro- 
cess. In  the  tlrst  stage  (stage  of  inflammatory  engorgement,  engouement)  the 
lung  is  very  liypeKemic,  dark  red,  and  the  air  contained  in  it  is  even  now  much 
diminished,  but  not  entirely  absent.  Tlie  alveoli  are  filled  with  an  abundant 
exudation,  already  hemorrhagic,  but  still  iUiid  and  not  coagulated. 

In  the  second  stage  (stage  of  red  hepatization)  the  coagulation  of  the  exiidation 
is  complete,  and  the  lung  has  l)ecome  thi*oughout  of  the  consistency  of  liver.  The 
hepatized  lung  shows  a  somewhat  increased  volume,  and  is  strikingly  hard.  The 
surface  of  the  section  has  a  red  and  manifestly  granular  appearance,  which  is  due 
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to  the  projection  of  the  numerous  little  fibrinous  plugs  situated  in  th©  alveoli. 
With  the  knife  we  can  scrajje  off  a  tenacious,  creamy,  grayish -reel  fluid  from  the 
surfacti  of  the  section.  In  the  small  bronchi,  divided  by  the  section  of  the  lung, 
we  find  characteristic  tubuJar  bronchial  casts. 

In  the  third  stag©  (stage  of  yellow  or  gray  hepatization),  which  gradually 
devehips  from  the  second,  the  red  color  of  the  surface  of  the  section  changes  to  a 
yellowish  gray,  while  the  contents  of  the  exudation  grow  po«3rer  in  red  but  richer 
in  white  blood-corpuscles.  The  consistency  of  the  lung  is  still  dense  but  more 
boggy.  The  fluid  scraped  from  the  surface  of  the  sectioTi  is  more  abundant,  milky, 
and  more  like  pus.  We  also  speak,  tlicrefore,  of  a  **  stage  of  purulent  infiltrft- 
tion.** 

The  recovery  from  the  process  begins  as  the  exudation  becomes  fluid.  The 
fluid  is  in  part  absorbed  and  in  part  coughed  up. 

It  is  not  necessary  for  every  pneumonia  Vo  go  through  all  three  stagca  com- 
pletely.    In  mild  cases  the  pwxjess  may  stop  si->oner  and  go  on  ti>  recovery. 

Concerning  tlie  tiner  histological  pr»>cesses  in  cwnipous  pneumonia,  the  pri- 
mary change  is  probably  to  be  found  iti  the  injury  and  partial  destruction  of  the 
epithelium  in  the  alvc»oli  and  smallest  hn^nchi,  produced  by  inflammation  due  to 
the  specific  causes  of  the  disease.  As  in  every  cnMip^ms  inHanmiation  of  a  mucous 
membrane  (see  the  chapter  on  diphtheria),  a  coagulable  exudation  is  formed  on  the 
surface  of  the  alveoli  and  smaller  bronchi  after  the  destruction  of  the  epithelium. 
With  the  microscope  we  see  the  fibrinous  net-work  of  the  exudation  filling  the 
alveoli.  Between  its  meshes  lie  numerous  red  bhmd-corpuscles — red  he(>attzation. 
Where  the»*e  is  any  of  the  alveolar  epithelium  left,  we  often  notice  active  pix»- 
liferation — increase  and  growih  of  cells.  Later  on  the  wliite  blood-corpuscles 
increase,  migniting  fix)!!!  the  vessels  into  the  exudation — yellow  hepatization. 
The  red  bhKxl'Coi*pus<*les  are  dissolved  unless  they  are  removed  by  expechji'ation, 
Tlie  Hbrinous  exudation  is  also  gradually  dissolved  as  the  result  of  chenncal 
changes  not  yet  clearly  understotKl  (peptonization  of  the  albuminous  sub.stances  ?). 
and  is  absorbetl  like  the  cells.  The  regeneration  of  the  missing  epithelium  comes 
from  the  epithelium  that  has  remained  intact,  and  with  that  follows  a  gradual 
and  complete  restitutio  ad  integrum. 

The  whole  process  is  comparatively  brief,  usually  running  its  course  in  a  week 
or  tfin  tla3^s.  Tlje  most  frequent  termination  is  in  complete  recovery.  The  other 
methods  of  termination,  as  well  as  the  complications  in  other  organs,  will  be 
spoken  of  in  connection  with  the  clinical  symptoms.  We  may  here  mention 
dimply  tliat  the  pleura  over  the  affected  portion  of  the  lung  takes  part  in  the 
flammation,  without  exception,  as  soon  as  tlie  disease  reaches  the  ^riphei-j', 
and  a  fibrinous  pleurisy,  which  is  not  very  intense,  may  then  he  reoognked; 
hence  the  former  use  of  the  tcrrn.s  "plouro-pneumonia"  and  "peripneumonia." 

Croupous  pneumonia  usually  spreads  rapidly  over  a  great  jiart  of  the  lung.    It 

very  often  quite  sharply  limitetl  to  a  single  lobe—"  lobar  pneumonia'' — so  that 
the  septum  of  connective  tissue  between  two  lobes  also  forms  a  sti'ict  boundary 
Ijetween  pneumonic  infiltration  and  healthy  lung  tissue;  but  this  boundary  is  by 
no  means  insurmountable,  and  quite  frequently  several  lobes  are  wholly  or  in 
part  attacked  by  pneumonia.  According  to  all  statistics,  the  lower  Ii>bes  are  more 
frequently  affec'ted  than  the  upper.  Isolated  disease  of  the  right  middle  lobe  may 
occur,  but  it  is  nmch  rarer  than  pneumonia  of  the  upper  lobes.  Of  the  two  lungs, 
tlie  right  is  attacked  with  decidedly  gi-eater  fre<piency  than  the  left.  We  have 
ourselves  seen,  in  244  cases,  137  on  the  right,  S6  on  tlie  left,  and  21  in  which  l)oth 
lungs  were  attacked  to  a  great  extent.  Simultaneous  affection  of  tbe  lower  lobe 
on  €me  side  and  the  upper  lobe  on  the  other— quite  a  rare  occurrence— is  termed 
"crossed  pneumonia." 
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General  ConrBe  of  the  Disease. -^lu  spite  of  tlie  numerous  modifications  which 
the  coui-SL'  of  pueumonia  may  undergo  in  inilividual  instances,  we  can  still  call 
pneumonia  a  typical  disease,  considering  the  f^veat  majority  of  cases.  The  8ul»- 
jective  and  objective  symptoms  dei>endent  upon  the  local  affection  of  the  lung 
nsually,  but  not  always,  take  the  chief  place  among  the  clhiical  appearances. 
In  this,  pnenmonia  ditt'ers  from  many  other  infectious  dist»ase,s,  like  typhoid,  in 
which  the  ItK'al  alfection  is  sulwrdinated  1i>  tlio  general  infection. 

Pneumonia  usually  begins  quite  suddenly.  In  the  majority  of  cases  it  starts 
with  a  piv3no\inced  chill  of  half  an  hour  to  an  liour^s  duration,,  or  at  least  with  a 
marked  and  prLilouged  chilliness.  The  initial  chill  may  attack  the  patient  while 
in  the  l>e.st  of  health.  It  comes  on  m  the  day-time,  in  the  evening,  or  even  in  the 
middle  of  the  nigfht,  after  a  previously  quiet  sleep.  At  the  same  time  the  patient 
almost  always  feels  as  if  a  sevcw  illnci>s  were  iDCffinning. 

In  other  and  s<jniewhat  rarer  cases  the  Ix^g'iuning  of  pneumonia  is  more  grad- 
ual. A  prodromal  stage  of  a  few  days,  or  even  longer,  precedes  the  severe  illness. 
The  symptoms  are  either  of  quite  a  geneml  and  indeftnite  nature,  connistiDg  of 
malaise,  dullness,  loss  of  appetite,  and  headache,  or  the  signs  of  a  pulmonary 
affection  follow  the  pi-odromal  symptoms  more  closely.  The  patient  always  com- 
plains, for  some  days  or  weeks  befor*^  the  special  severe  illness,  of  coutrh,  some 
p^iin  in  the  cliest,  or  sli^^ht  trouble  with  brea-thing.  We  can  not  usually  l>e  sure 
whetlier  these  pi-odnimata  Ijelonj?  to  pneumonia  or  not:  a  pre-existing-  simple 
bronchitis  may  often  furnish  the  most  favorable  soil  for  the  development  of  pneu- 
monia. 

In  the  cases  w^here  the  disease  liegius  moi-e  slowly,  the  onset  of  severe  symptoms 
18  sometimes  marke*l  distinctly  by  a  chill  or  by  sudden  thoracic  distress.  In  othci* 
cases  the  patient  g'i'ows  worse  graduidly,  without  any  abrupt  change. 

The  subjective  symptoms  in  the  chest  begin,  as  a  rule,  a  short  time  after  the 
onset  of  the  disea.st»,  on  the  first  day  or  only  a  little  later.  The  patient  feels  on 
every  deep  inspiration  a  stabbing  pain  in  one  side.  The  bi'eathing  is  shallow, 
accelerate<l,  and  often  somewhat  irregular.  Later  on,  in  severe  case.s,  there  is  very 
marked  dyspnoea  and  mpidity  of  respiration.  There  is  usualiy  an  irritatinjjf 
cough  from  the  beginning  of  the  disease.  Tlie  cough  is  painful,  and  hence  shoi-t, 
lialf  suppressed,  and  quite  frequent  and  troublesome.  From  the  second  day  the 
expectonititui  may  a.ssunie  its  characteristic  viscid,  rusty,  htemorrhag^ic  ap|>e!ai»- 
ance.  Physical  exaniination  gives  on  percussion  and  auscultation  the  si^s  to 
be  descnl>ed  more  fully  below.  These  are  rarely  to  ht^  found  on  the  first  day,  but 
more  frequently  ou  the  second,  and  sometimes  not  till  later. 

Among  the  api>earances  in  otlier  organs  we  may  mention,  as  the  most  impor- 
tant in  diagnosis,  the  very  frequent  occurrence  of  herpes  on  the  lips  or  on  the 
aUe  of  the  nose.  In  severe  cases  there  are  sometimes  marke<l  symptoms  on  the 
paH  of  the  nervous  system — headache,  sleeplessness,  and  delirium.  The  ap}>etitc 
is  usually  completely  lost.  Vomiting  is  jiot  infrequent,  especially  in  the  begin- 
ning of  the  tlLsease.  The  bowels  are  usually  constiimted,  but  diarrhoea  may  some- 
times Ikj  present. 

Pnoumonia  is  almost  always  associated  with  high  fever.  The  typical  character 
of  the  diseiise  ma^'  be  best  demonstrated  by  the  beliaviorof  the  temperature  cm*ve. 
A  corresi)onding  increase  in  the  frequency  of  the  pulse  is  seen  with  the  increase 
of  the  temperature. 

The  course  varies  greatly  according  to  the  previous  indi\*idual  circumstances, 
the  severity  of  the  disease,  and  the  existcTicc  of  ci:»mplicatitms.  In  the  majority  of 
cases,  after  a  eonqjaratively  short  duration,  the  disease  takes  a  favoi'ablo  turn. 
The  beginning  of  improvement  is  ofteji  sudden,  like  the  onset  of  the  disease. 
After  the  symptoms  have  lasted  for  some  five  to  seven  days,  or  in  rarer  cases  a 
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shorter  or  a  longer  time,  at  a  constant  bei^bt  or  with  inereasino:  intensity,  thei*e 
occurs  in  the  reg-ular  course  of  the  disease  a  critical  decline  of  tiie  fever,  fre- 
quenflr  associated  with  quite  a  copious  perspiration^  and  with  lliat  a  very  rapid 
itnprovouieut  of  all  the  other  symptoms.      In  a  short  time  complete  recovery 

ff>lloWB, 

In  other  cases,  however,  the  course  is  not  so  favorable.  The  cliseaise  niay  have 
II  fatal  tcirmination.  In  a  third  suiall  class  of  cases  the  disease  finally  tiilces  a  pro- 
tracted course,  which  is  usually  due  to  the  occurrence  of  abnormal  scquoh^  in  the 
lungii. 

Description  of  Single  Syxptoms  and  Compucations. 

J.  Symptams  on  the  Part  of  the  Lungs. — The  chief  subjective  symptom  in  pneu- 
monic i^itients  is  the  characteristic  painful  feeliufj:  in  the  affected  side— the  "stitch 
ill  the  side."  This  probably  always  has  its  urif^in  iu  the  dry  pleurisy  which  acoom- 
pinies  the  pneumonia.  It  is  therefore  absent  in  the  cases  of  central  pneumonia 
icide  infra).  In  pneumonia  of  the  lower  and  riffht  middl<^  lol^es  the  pain  is  nsn- 
ally  more  severe  than  in  imeumouta  of  the  upper  lotes.  One  result  of  the  stitch 
in  the  side  is  the  difficulty,  or  even  the  im|Ktssibilily,  of  deep  inspiration.  Hence 
the  patient's  dyspno-a  is  considerably  iuci-cii-s^l.  and  this  explains  the  ineon^rtnty 
between  the  shortness  of  breath  aiul  the  relatively  slight  extent  of  the  pneumonia 
in  many  cases.  The  subjective  feeling  of  difficulty  of  breathing  is  present  in  the 
majority  of  ca.seft,  and  it  may  become  most  distressing. 

Cough  is  one  of  the  most  constant  symptonis  in  pneumonia,  and  is  usually  very 
IKiinful;  hence  tlie  patient  often  tries  to  suppress  it.  Ex[»ectomtion  is  «pt  to  be 
verj'  difflcidt  at  the  on.set  of  the  disease*,  from  tlie  viscithty  and  scanty  amount  of 
the  sputum;  hence  verj'  severe^  and  dLstressing  jMiroxysms  of  coughing  iu*e  some- 
times observed.  The  cause  of  the  cough  is  prolwihly  not  to  be  found  in  the  ntVec- 
tion  of  the  alveoli,  but  in  the  co-existing  bnuichitis.  The  irrit^ilion  of  the  pleura 
may  also  set  up  a  rellex  cough.  In  nire  cases  cough  is  entirely  absenl  in  pneu- 
monia. Except  in  the  cases  of  limited  or  late  hx^aliyjition  {vide  infra),  we  ol)serve 
this  absence  of  cough  chieliy  iu  the  pncun»onia  of  old  or  very  weak  jx?opIc,  and 
^ftlso»  whiit  is  of  practical  importance,  in  the  drunkard's  pneumonia  associated  with 
R^^elinum  tremens. 

Tlie  pneumonic  expectondion  is  so  characteristic  I  hat  we  can  often  mnko  the 
diagnosis  of  croupous  pneumonia  from  this  alone,  It  c^»nsists  of  a  very  tough 
mucus,  which  sticks  fnst  to  the  iM^ttom  of  the  ves-sel,  and  is  mixed  with  blood,  and 
therefore  has  a  more  or  less  intense  ret!  or  yellow  ha-nittrrhagie  color.  In  indi- 
vidual cases  there  are  numertnis  gradati«ms.  We  usually  call  the  pneumonic  spu- 
tum "rusty,'' or  "  brirk-red.''  or  of  a  *' prune  juice  color/*  etc.  Sonii«times  it  has 
only  a  slight  reddish  or  yellowish  tint,  and  Kometiuios  it  consists  almost  entiroly  of 
blood.  In  simie  cases  it  assumes  a  |MH'uliar  gniss-grecn  c*>lor,  which  is  th^e  to  a 
change  in  thn  blood  coloring-matter,  (►r  to  a  mixture  with  bile  pigment  in  '^bilinus 
pneumonia.'' 

The  red  color  of  the  sputum,  as  microscopic  examination  shows,  is  due  to 
numerous  red  bloofl-corpuscles.  still  well  pre.ser\^ed,  mixetl  with  it.  They  are, 
however,  in  part  dissolved,  and  hence  canae  the  uniform  nnl  color  nf  the  sputum. 
Sejiarate  spots  containing  nmch  i>laod  are  often  si'cn  in  it,  Bcsi<les  the  rod  hlixxl- 
corpuscles,  the  nucroscope  shows  nmnei\»us  [Kirtly  swollen  or  fatty  degenerate! 
pus-corpuscles.  Wc  aW)  see  long  thi-etids  of  nnicus;  sometimes  large,  round,  pig- 
n»ented  cells  (alveol.ir  epithelium  i) ;  and  fliuilly.  in  rare  cases,  ciliated  epithelium 
and  crystals  of  ha?matt)idin.  Micrococci  always,  and  capsule-cocci  frequently 
(vide  supra),  are  t4>  be  found  in  stained  preparations,  but  these  have  at  present  no 
diagnostic  value»  since  nothing  certain  is  known  as  yet  as  to  their  significance. 
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We  have  still  to  mention  the  bronchial  casts  as  imimrtant  constitiients  of  pneu- 
monic sputum.  Suici?  they  are  nsualij^  i-olktl  up  together,  we  may  not  find  them 
except  by  spreading  out  llie  sputum  in  water.  Tljey  <M>nsist  of  the  most  beautiful 
casts  of  the  small  bronchi,  with  many  (lichotoTOous  divisions,  and  are  a  protluct  of 
the  crijupoiis  inflammation  cxtenditij[j  into  the  bronchi.  Tlie  casts  of  the  snialloBt 
brom-hi  are  sometimes  found  in  the  form  of  **  spirals,"  like  those  in  asthmatic 
bronehitis  (see  pag-e  Itlil). 

The  amount  of  the  pneumonic  sputum  is,  as  a  rule,  not  very  considerable,  biit 
it  differs  a  good  deal  in  different  cases.  The  chemical  examination  of  the  sputum 
has  so  far  given  no  remai'kable  results.  The  amount  of  common  salt  contained  in 
it  is  quite  considerable. 

In  many  cn»vs  the  pneumonic  expectoration  is  absent.    Sometimes  it  is  very 

touf^'h  and  slimy,  bul  without  any  admixture  of  blood;  in  other  cases  the  sputnui 

is  simply  catarrhal,  when  present  at  all,  and  then,  of  coni'se,  it  comes  not  from  the 

parts  itifiltnited  with  pneumonia,  hut  fi-om  the  (*atarrhof  the  lar^r  bronchi.     Wo 

^xften  find   simple  catarrhal  sputtnu,   tooj  beside   the  chai-acteristic  pneumonic 

mtura. 

^^  The  pneumonic  sputum  scnnetimes  is  seen  in  tlie  fii-st  or  .second  day  of  pnei:- 
monia,  but  perliai>s  not  till  later.  With  the  beginning  of  resululion  it  gradually 
loses  its  characteristic  appearance.  The  expectoration  then  becomes  le.ss  tenacious 
and  simply  muco-puruhmt,  and  finally  disapjK^ara  entin-Iy. 

Physical  Examination.— Inspection  shows  no  especial  anomaly  in  the  {general 
contour  of  the  thorax.  A  marked  bidg^ing-  of  the  atfoctetl  side  ocem'S  only  when 
thei'e  is  also  abundant  etl'usion  into  the  pleural  cavity.  The  action  of  the  thorax 
in  respiration  is  very  important.  With  a  limited  pneinnonia  we  often  notice  a 
very  marked  delay  and  limitation  of  motion  of  the  afTect^Kl  side  on  inspiration. 
This  is  <,lue  in  i>art  to  the  pain  in  the  side,  which  comes  on  with  every  deep  inspi- 
ratinii,  and  also,  in  extensive  pueunnonia,  of  course,  to  the  physical  conditions 
rcsidtin^  from  the  anatomical  changes.  The  unaffected  portions  of  the  lung  act 
all  the  more  forcibly. 

The  acceleration  of  i-espiration  is  very  striking,  its  frequency  increasing  to 
tliirty  or  forty,  or  even  more,  a  minute.  We  have  repeatedly  counted  sixty  respira- 
tions in  adults,  even  in  cases  that  finally  resulted  favorably.  The  breathing  is 
shallow^  but  yet  in  all  severe  cases  very  labr^red,  We  see  the  inspiratory  con- 
tracticm  of  the  steruo-cleido-mastoids  and  scaleni  in  the  neck,  ami  often  m  the  face 
a  marked  dilatation  of  the  nostrils  on  inspiration.  Tlie  patient  usually  reclines 
in  bed  with  the  upper  half  of  the  bcMly  raised.  The  cheeks  and  lips  are  cyanotic. 
The  pale  parts  almnt  the  corners  of  the  mouth  are  often  sharply  contrasted  with 
the  circumscribed  bluish- rod  coloring  of  the  cheeks. 

The  results  of  iiercussion  are  directly  dependent  upon  the  changed  physical 
condition  in  the  lung,  due  to  the  anatomical  processes.  In  the  l)eginningof  pneu- 
monia, so  long  as  the  total  amount  of  air  in  Ihe  lung  I'emains  unaltered,  tlie  pej*- 
ciLssion-note  remains  cle^r,  hut  when  the  elasticity  and  tension  of  Ihe  tissue  in  the 
dise^ajsed  portirm  of  the  lung  diminish,  the  resonance  often  becomes  quite  tym- 
panitic. With  inci-eased  exudation  into  the  alveoli  and  smallest  bronchi  the 
amount  of  air  in  the  lung  constantly  grows  less,  and  therefore  the  percussion  reso- 
nance becomes  very  dull,  but  it  usually  retains  its  tympanitic  timbre.  Since  the 
pneumonic  lung  is  oidy  rarely  absolutely  deprived  of  air — for  a  certain  amount  w 
always  left  m  the  larger  bmnchi — tlie  iwrcussion  i-esmiance  seldom  becomes  »> 
completely  dull — *'flat" — as  it  dues,  for  example,  with  a  large  pleuritic  effusion. 
As  soon  as  the  absorptitui  of  the  exuthition  tx>gin&,  tlie  volume  of  air  in  the  lung 
increases^  and  the  jyei-vussion-noto  becomes  clearer,  and  remains  for  some  time  still 
markedly  tjiaipanitic,  until  the  lung  has  regained  its  normal  tension  and  clos- 
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ticity.  We  have  also  Co  note  that  the  intensity  of  the  dnllness  in  croupous  imeu- 
monia  w  f»ometinies  subject  in  quite  inarkeNil  Turiations,  since  the  «eeretton  retjiined 
in  the  bn>nehi  is  at  one  time  ubLtndurit  and  Ht  another,  after  expectoratitin,  wauty. 

The  extent  of  the  dunnoi.s  or  of  the  tympanitic  restonance  i-^  naturally  deijend- 
ent  upon  the  extent  of  the  amitoniical  prot^ess,  8nmll  and  central  inliltratious 
may  entirely  escape  detection  by  jnercussion. 

Auwiiltation  is  of  greater  importance  than  ;}ereussiou  m  the  detection  of  a 
beginnini^  or  limited  pneumonic  infiltration.  Tlie  auscultatory  signs  depend  iu 
piart  upon  the  presence  of  the  j»neumonic  exudation  and  in  part  upon  the  change 
of  the  lung  into  a  firm  tissue  containing  air  only  in  the  larger  bronchi.  In  the 
beginning  of  the  diseiise  we  hear  over  the  alFtcled  pL>rtions  large  or  small  rSlea, 
and  very  oft-c^n.  tixj,  the  characteristic  crepitant  mle  on  inspiration  discovered  by 
Laennec.  This  arises  because  the  walls  of  the  alveoli  and  snuillcist  Jn'onchi,  which 
are  cemented  together,  are  torn  apart  at  each  inspiration.  The  crepitation,  how- 
ever, b  neither  pathognomonic  of  pneumonia,  nor  is  it  heard  in  every  case  of 
pneumonia.  With  inci-easing  infiltration,  V>ronchia]  breatliing  replaces  tlie  veeic- 
uiar.  The  bronchial  breathing  in  pneumonia  is,  as  a  rule,  very  loud  and  sharp, 
and  sounds  close  to  the  ear.  Beside  this,  we  may  detect  more  or  less  numerous 
sonorous  rhonclii.  We  may  hear  a  pure,  loud  bronchial  breathing  when  there  is 
marked  infiltration,  without  any  adventitious  sounds.  With  the  beginning  of 
the  "resolution  of  pneumonia" — that  is,  as  soon  as  the  exudation  becomes  more 
fluid — ^abundant,  loud,  moist  Hlles  occur,  which  are  usually  rather  large,  and  they 
more  or  leas  obscure  the  bronchial  breathing.  At  this  time  we  frequently  hear  the 
characteristic  crepitant  rale  ngain — crejntatw  reduje.  The  rflles  gradually  disap- 
pear, the  respiratory  murmur  loses  its  bmnchial  character,  becomes  hai'sh  and  in- 
definite, and  finally  is  normally  vesicular  once  more. 

We  often  hear  a  few  rhonchi  over  the  unafFeclc-d  portions  of  the  lungs,  but  the 
respiratory  murmur  is  completely  normal  over  them. 

The  auscultatory  signs  just  describetl  undergo  an  important  change  if  the  larger 
bronchi  leading  to  the  affected  jjortion  of  tlie  lung  are  ci>nipletely  pluggeil  by  tlie 
aerrction,  as  they  are  quite  liable  to  l»e.  The  respiratory  murmur  may  then  almost 
entirely  disappear,  and  we  hear,  perhaps,  only  here  and  there  a  few  obscure  Hiles. 
Since  such  a  plugging  may  be  very  transitory,  Ave  understand  why  in  one  day, 
over  the  same  j)ortion  of  the  lung,  we  hear  first  loud  bronchial  breathing  and 
rales,  and  then  quite  obscure  and  dmiinished  breathing. 

Wherever  there  is  bronchial  breathing,  we  hear  marked  bronchophony.  The 
Tocai  fremitus  persists  or  is  somewhat  increased  over  a  puotnnonic  lung  so  long  as 
the  large  bronchi  are  often,  but  when  thej^  become  plugged,  the  vocal  fremitus  is 
weakened  or  wholly  aliscnt. 

We  have  yet  to  add  a  few  remarks  al>out  the  ports  of  the  lung  in  which  vre 
may  expect  first  to  perceive  the  physical  signs  of  pneumonia,  especially  the  aus- 
cultat<:»ry  signs. 

In  the  first  place,  we  should  never  n^lect  to  examine  carefully  the  lateral  por- 
tions of  the  thorax  and  the  axillary  region  when  we  suspect  a  developing  pneu- 
monia. Wo  often  find  the  flrwt  riles  here  in  pneumonia  of  the  lower  lobes.  The 
first  signs  of  infiltration  nuiy  \y^  found  in  the  i>ostenor  middle  portion  of  the  thr»- 
rax,  and  extend  downwaitl  from  this  }>oint.  Pneumonia  of  the  upper  lobes  Ijc- 
gins  just  OS  frequently  behind  tu  the  apices  as  in  fnmt  in  the  infra-claviculnr  fi»ssie. 
Isolated  pneuniouui  of  the  right  middle  lobe  also  occui-a,  U>  be  made  out  in  fronts 
on  the  right,  l»etween  the  fourth  and  nixth  rilis. 

Few  general  statements  can  be  made  al>out  tlie  nature  or  the  rapidity  of  the 
extension  of  pnetimonin,  since  in  these  respects  the  greatest  differences  are 
dtperred.     The  infiltTOtion  may  remain  tM>ufined  t*j  a  small  portion  of  the  lung. 


190 


DISEASES  OF  THE  RESPraATORY  ORGANS, 


and  again  it  may  spi-ead  over  a  whole  lolye  or  more  in  a  short  lime,  even  in  one 
or  two  days.  We  cull  the  pneiminnia,  whose  constant  extemsion  by  contig^uity 
we  can  follow  fi'om  tlay  to  day,  waiideiin^  pneumonia  (pneumonia  migrans),  or, 
from  a  purely  sii]>erHcial  resetiihlance,  which  has  given  rise  to  many  wrong  ideas, 
*' erysI[)elatous  jineuumnia,"  In  these  cases  all  the  sigiis  f)f  i*es«dution  are  present 
in  the  parts  tii'st  attacktHi,  wliile  the  parts  atfcHicnl  hiter  are  found  still  at  the  height 
of  the  disease,  or  in  the  heg-inning'of  inflUration;  but  we  may  also  find  in  the 
autopsies  of  wandering  pueunionia  the  parts  of  the  lung  affected  later  in  a  more 
advanced  st^J!^e  ifj^ray  hejiatization)  than  the  parts  first  attacked,  which  are  still  in 
the  sta^  of  retl  hepatization.  Wandering  pneumonia  is  almost  always  severe  and 
quite  protracted. 

Pneumonia  in  rare  cases  progresses  hy  leaps.  Such  cases  have  been  termed 
erratic  pneumonia, 

2.  Bymptomfi  on  the  Part  of  the  Pleura.— As  we  have  already  mentioned,  every 
pneumonia  wJiicb  reaches  the  periphery  of  the  hing  is  asjw^K'iated  with  a  fibrinous 
pleurisy^  hut  in  many  cases  this  caus4>ii  no  objective  symptoms.  The  Rtitch  in 
the  side  in  pneumoniiv  however,  is  due  to  the  affection  of  the  pleura.  In  other 
cases  the  dry  pleurisy  Ls  marked  by  a  distinctly  audible,  and  often  a  very  loud, 
pleuritic  frictinn-sound*  and  a  rul>,  which  may  sometimes  he  felt  by  iayiiif?  the 
hand  <in  the  chest  wall.  We  rai'cly  hear  the  pleuritic  friction  sound  in  the  boijin- 
ning  of  pneumonia,  but  more  fi'equenlly  in  the  hiter  btages,  and  perhaps  not  till 
many  days  after  the  crLsLs  has  taken  place. 

The  cases  in  which  pleurisy  witli  etfusion  dev'^elops  as  a  sequel  to  pneumonia, 
which  may  occur  quite  early,  are  more  imp<irtant.  We  usually  have  to  do  with 
a  serous  effusion,  but  in  rare  cases  ynirnlent  pleurisy  also  conies  on  after  pneu- 
monia- Purulent  effusion.s  of  thi.s  kintl  have  been  i'ei>eatedly  found  to  con- 
tain the  above-desrril>e<l  lancet-shapetl  pneumimia  coccus.  In  one  case,  which 
endtnl  fatally,  we  saw  a  hamiorrhag^ic  pleurisy,  leatlinj^  to  an  abundant  effusion  of 
blood  into  the  pleural  cavity. 

The  din^osis  of  pleurisy  witli  efFiision,  complicating  pneumonia,  is  seldom 
difficult.  The  pewnasion  resonance  is  duller  than  we  find  it  in  piu^  pneumonia 
(t*?</c  MHpra).  The  I'espiralory  murumr  ami  the  vocal  fi'emitun  are  constantly 
diminished  and  finally  entiiely  absent.  The  symptoms  of  pressure  on  the  neigh- 
boring organs  and  cavities,  the  heart,  the  liver,  and  the  semihmar  space  (see  page 
260),  are  especially  important  bei-ause  they  are  mast  unequiviK-aJ.  An  explora- 
tory puncture  with  a  l^ravaz's  [hypfMJcrmic]  s>Tinge,  that  has  been  cai*ofully 
cleansed  and  disinfected,  gives  a  very  certain  and  siife  method  of  recognizing 
pleurisy  in  doubtful  cases, 

A  nuiderate  degree  of  pleurisy  may  somewliat  delay  the  coui-se  of  the  disease^ 
but  it  has  no  special  signilicance.  Large  effusions,  however,  may  decideilly 
inci*ease  the  difficulty  in  i"es])imtion .  Otherwise  the  pneumonia  may  recover, 
leaving  the  pleuritic  effusion  quite  imdisturbed.  In  poeunionia  (►f  an  upper  lobe, 
trMj,  the  pleurisy  may  develop  Inflow  and  lead  to  an  effusion  there,  while  the  lower 
lobe  itself  it'nmins  quite  free  from  pneumonia. 

3,  Circulatory  ApparatUB,— The  pulse  is  accelerated  fwm  the  beginning  of  tlie 
disease.  In  cases  of  moderate  severity  its  frequency  reaches  100  or  120,  and,  in 
very  sevei-e  ca8es>  a  still  higher  rate  up  to  140  or  IGO  is  seen,  and  is  always  a 
dangerous  symptom.  This  high  rate  of  the  pulse  does  not  have  as  l>ad  a  signift- 
cance  in  children  as  it  does  in  adults.  The  considerati<jn  of  the  quality  of  the 
pulse  is  important.  Smallness,  weaknes.s,  and  in^gnlarity  of  the  pulse  are  of  bad 
omen  as  sympt<jras  of  the  onset  of  caitliac  weakness.  The  attacks  of  collapse, 
which  sometimes  conie  on  quit«  suddenly  in  severe  cases  of  pneumonia  as  in  other 
acute  diseases,  are  esi^ecially  dangei-ous.     They  consist  of  suddeu  attacks  of  weak- 
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ness  of  the  heart  with  a  very  small  and  frequent  palse.  The  teTni)eraliirp  sinks  to 
subnormal,  95°  to  93^  (.'i5*'-34*'  C).  The  peripheral  partA,  the  nose  and  extreoiities, 
becon>e  c<rM:>l,  pale,  and  somewhat  cyanotic.    The  general  weakjiess  is  extremely 

I  marked.  The  collajwe  may  be  recovered  from,  esiiecially  with  timely  Ofisistance^ 
but  i>atients  may  die  in  it. 
The  iiericAPditiis  that  sometimes  accompanies  a  fibrinous  or  sero-fibrinoua  exu- 
dation is  one  of  the  most  important  anatomical  chaup^»  in  the  heart  This  can 
always  be  explained  by  a  direct  conduction  of  the  inflammatory  pruce»<s  from  the 
neighboring'  pleura,  and  is  thei-efore  somewhat  more  frequent  in  left-«ided  pneu- 
monia than  in  right.  It  is  a  complication  tu  be  borne  in  mind.  It<t  diagnosis  is 
seldom  difficult  if  we  make  a  careful  physical  examination  of  the  hea.rt»  but  witli 
Pery  severe  and  extensive  s^Tiiptoms  in  the  iungs  a  complicating  pericaixiitis  may 
be  overlooked. 

A  slight  fresh  endocarditis  Is  sometimes  found  on  autopsy,  but  it  has  no  clinical 
significance.     Diseases  of  the  cardiac  muscle,  especially  fatty  and  parenchyn)at- 

*ou»  degejieration,  may  be  discovered  jtost  mortem,  but  they  ai-e  by  no  mefois 
frequent.  In  very  weak  people,  drunkards,  etc.,  who  die  of  pneumonia,  we 
sometimes,  indeetl,  find  the  heart  remarkably  flabby,  with  the  right  ventricle 
dilated,  but  in  many  cases  of  pneumonia  we  find  the  umscle  of  the  heai't  at  the 
autopsy  perfectly  normal.  A  constant  ivlulion  between  the  finer  histological 
changc^in  the  cardiac  musclu  and  the  oonditiou  of  the  heart's  action  during  life 
is,  at  any  rate,  not  proved. 

»4.  J)i|^8tive  Apparatus. — In  severe  cjises  of  pneumonia  the  tongue  is  dry, 
coate<l,  and  quite  like  the  tongue  in  typhoid.  The  ap|ietite  is  also  almost  wholly 
loet  from  the  beginning.  Vomiting  is  not  infreiiuent,  especially  in  the  liegin- 
ning  of  pneumonia,  and  it  also  occurs  later.  It  is  observed  with  espe*'ial  fi-e- 
quency  in  the  pneumonia  of  children.  Severe  symptoms  on  the  part  of  the  in- 
testinfil  cxmat  nvQ  rare.  The  Ijowets  are  ordinarily  somewhat  cunstiiMited,  but 
quite  severe  diarrh<ea  is  alsri  uliserved, 
L  The  complicatiim  of  pneumonia  wiih  jaundice  hna  a  certam  significance,  but 

^1  its  causes  are  ni»t  always  very  clear.  It  is  sometimes  due  to  an  accomiMinying 
^^^oitarrh  of  the  diUKlenum.  In  other  cases  the  veins  of  the  liver,  dilatotl  fi'om 
^HBiaMys.  may  exert  a  pressure  on  the  bile-tlucts.  Slight  jaundicp  has  mt  sj)e<*ial  sig- 
nificance, and  is  fi-eiiuent^  even  in  mild  cises;  a  marked  jaimdice,  however,  is 
seen  only  in  severe  causes,  especially  in  dnmkards'  pneumonia.  We  call  such 
MSea,  aapoeiated  vrith  jaimdice,  '*  bilious  pneumonia."  They  have  often  other 
seyere  gastro-intefitinal  symptoms,  like  vtjmiting,  diarrhu^ii,  and  metecirism,  and 
severe  nervous  symptoms,  like  stupor  and  delirium. 

^The  liver  s<mietimes  shows  the  signs  of  passive  congestion.     The  s^Dleen  is 
modertitely  enlarged,  especially  in  severe  cases— acute  splenic  tumor — as  in  other 
■pute  infectious  diseasra. 
F    5.  Kidneys  and  Urine. — The  infectious  character  of  pneumonia  is  also  shown 
by  the  occurrence  of  a  genuine  jicute  nephritis,  which  is  not  es|>ecially  common,  but 
which  still  has  been  rt")>eatcdly  ohservwl,     It  In^gins  most  frequently  on  the  third 
to  the  sixth  day  of  the  disease.    It  is  recognized  by  the  presence  t>f  albumen,  casts, 
^H      8^*1  blood  in  the  urine.     The  nephritis  usually  get*  fK-rfectly  well,  but  we  ha^^e 
^1     oncts  seen  it  pass  into  tlie  chi-onic  form.     The  sliifbt  albuminuria  which  is  found 
"      in  severe  pneumonia  is,  in  our  opinion,  also  due  tii  a  mild  disease  of  the  kidney.s, 
and  not  to  the  fever  as  such  (see  the  section  on  dise^xses  of  the  kidney,  pages 
««5  and  <S37). 

Great  weight  was  formerly  laid  upon  the  diminution  of  the  chlorides  in  tho 
urine  in  pneumonia.  In  fact,  the  pircipitate  of  chloride  of  silver,  when  we  put  a 
drop  of  solution  of  nitrate  of  silver  into  the  urine,  may  be  very  slight  or  entirely 
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absent.  Tlie  ohiof  cause  af  this  diminution  of  tlie  rhloridea  is  the  small  amount 
of  iiourisbmeut  t^keii  by  the  palieiit,  but  we  must  also  bear  in  niiud  the  large 
amount  of  chloride  of  sodium  eunkiiiied  in  the  pneumonic  exudation. 

Greut  sig-niflcauce  was  &ko  formerly  laid  upon  the  abundant  sediment  of  uric 
acid  (sedinientum  latentiiim — brick-dust  s<?diment)  which  is  often  noticed  on  the 
day  of  the  crisis.  This  is  in  ])ail  due  to  a  real  increase  in  uric  acid,  but  in 
pi'eater  part  to  the  fact  that  the  conditions  for  the  deposition  of  the  sediment 
are  esiRKnally  favorable  on  that  day.  The  urine  is  scanty  in  amount  from  the 
abuudant  pei'spiration,  and  is  concentrated  and  relatively  verj^  acid.  The  unc 
acid  contained  in  it  can  therefore  readily  be  precipitated  in  the  form  of  a  sedi- 
ment. 

Pneumonia^  in  common  with  most  of  the  otlier  acute  febrile  diseases,  is  attended 
with  an  increased  secretion  of  urea  during  the  disease. 

6.  Kenroue  System. — As  in  every  severe  febrile  disease^  nervous  symptoms  of  a 
mild  type  are  verj  rarely  al^sent  in  any  case  of  pneumonia.  Among-  the  nervous 
symptoms  ai'e  the  f^eueral  weakness  and  dullness,  and  es]3ecially  the  headache, 
which  is  often  very  intense,  and  is  usually  increased  by  cou^hinfj.  Tlie  onset  of 
more  severe  cerebral  syinploms,  esi>ecially  delirium,  is  of  great  importance.  We 
see  this  chiefly  in  individuals  who  have  a  peculiiu'  preilt.siKisition  to  delirium^  and 
particularly  m  drunkanls.  Delirium  gives  the  drunkard's  pneumonia  {vide 
infra)  itscharacteristk  stamp. 

While  no  anal«imical  ba^is  has  as  yet  1>een  discovered  for  the  above-named 
symptoms,  nor  for  the  worst  form  of  delirium  in  drunkartls,  there  is  an  anatomi- 
cal ilisease  of  the  brain  which  is.  to  be  sure,  a  rare  cinnplk-atiou  of  pneumonia, 
but  which  yet  is  undoubtedly  related  to  it:  this  is  pundeut  meninp^itis.  This 
complication  has  been  repeatedly  obser\'ed,  especially  at  times  when  an  epidemic 
of  cerebro-spinal  meningitis  was  prevailinor,  and  also  at  other  times.  It  is  usually 
hard  to  make  the  diagnosis  of  a  complicating  mennigitis,  since  its  apfjeai'ances 
are  hidden  under  the  other  sevei'e  symptoms.  The  chief  point5;  for  diagnosis 
intense  hoadacJie,  rigidity  of  the  neck,  and  a  stupor  increasing  to  deep  coma.  In 
many  ca.ses  these  symptoms  are  very  slightly  developed.  The  termination  tif 
meningitis  is  probably  ahvaj's  fatal, 

7.  Skin.— The  frequent  ap|warance  of  herpes  in  the  course  of  pueimionia  is 
characteristic^  and  is  sometimes  of  diagnostic  importance.  It  apj)eai'S  f^c^m  the 
second  to  the  fourth  day  of  the  (liseiuse,  t>r  sometimes  later.  Its  oiNclinary  seat  is 
on  the  lips,  especially  at  the  corners  of  tlie  mouth,  also  on  the  &]w  of  tlie  nose,  and 
more  rarely  on  the  cheeks  or  the  ear  t^herpen  lahiali\  nasalL'*,  etc.).  It  has  been 
seen  only  very  rarely  on  other  portions  of  the  l>ody  beside  the  face,  for  example 
on  the  forearm  and  the  buttock,  and  in  some  cases  on  tiie  nuicous  membrane 
of  the  tongue.  We  once  saw  two  eruptions  of  herpes  separated  by  an  intervtd  of 
several  days.  In  rt'peated  instances,  under  our  own  observ^ation,  herpes  labialis, 
with  a  fresh  rise  of  temperature,  appeared  some  days  after  the  crisis  had  taken 
place.  The  esiiecial  cause  of  the  development  of  heqjes  in  pneumonia  is  unknown 
to  us.  It  is  connected,  at  all  events,  with  the  infectious  nature  of  the  disease,  and 
it  is  accordingly  quite  analogous  to  the  occuri-ence  of  herpes  in  iiiteiinittent  and 
recurrent  fever,  epidemic  meningitis,  etc.  Other  aifections  of  the  skin  ai"e  of  rare 
occurrence.  We  have  seen  urticaria  in  some  cases.  The  jaundice  occurring  in 
pneumonia  has  already  been  described. 

8.  Coiirse  of  the  Fever  (see  Figs.  23  and  24).— Pneumonia  is,  almc»t  without 
exception,  accompanied  by  a  more  or  less  high  fever  with  a  very  typical  course.. 
In  the  beginning  of  the  fever  the  temxiemture  rises  very  rapidly  to  a  high 
}}oint.  Even  during  the  initial  chill  the  bofUly  heat  increases  from  normal  to 
about  lO'l''  (40*  C.)  and  over.    There  ai-e  at  present  no  ob^ervatious  to  sliow  vvhelher, 
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in  the  cassee  of  pneumonia  that  begin  gradually,  there  is  also  a  gra4lual  incresLse  of 
the  fever.     During:  the  course  of  tlie  disease  the  fever  shows  on  the  whole  a  con- 
tinuous or  remitting  character,  but  there  is  with  this  a  decided  tendency  to  smjrlc 
leep  falls  of  tern  penitui*e.  Hiuce 

ie«eat  6r8t  may  ea£>ily  Ijetak-  iS845fl7soin 

en  for  the  actual  occurrence  of 
crises^  althouj^h  later  they  are 
proved  by  the  renewed  rise  in 
temperature  to  be  a  mere  tpm- 
iwrciry  decline  in  the  bodily 
leat,  they  are  termetl  pseudo- 
rcrises.  Pseudo-crises  ai'e  usu- 
ally seen  in  the  tirst  days  of 
the  disease,  but  in  some  cases 
they  appear  later.  They  may 
lie  repeated  once  or  oftener,  so 
thj4t  then  the  fever  lias  a  de- 
.Cidedly  iuteraiittiiig  course, 
lese  intermitting  pneumonias, 
so  called  from  the  course  of 
the  fever,  have  nothing  at  all 
to  do  with  malaria,  which  fact 
must  be  especially  noted  be- 
cause of  tlie  frequency  of  erro- 
neous statemenus. 

The  fever  may  be  decidedly  high  in  pneumonie^  often  reaching  104°  or  106* 
(40°-41''  C).  The  hifirhest  temperature  observed  by  us  was  ia7"8°  (42'1°  C).  In 
general  there  is  a  correspondence  between  the  height  of  the  fever  and  the  severity 

of  the  case,  but   sometimes 
<«<6g7ft»it>      It      12       the   most  severe  and  even 

fatal  cases  nm  their  course 
witli  a  comparatively  low 
f*"vcr,  varying  between  101° 
and  Wr  (38-5%39-5^  C). 
We  exptK^t  the  greatest  in- 
crease in  temperature  in  the 
lirst  days  of  the  disease.  We 
liave  certainly  not  seen  such 
II  .special  increase  immedi- 
ately before  the  crisis^lhe 
M  t-cii}  1  fHl  pert  ft  rba  t  io  cHttca 
—as  many  statements  would 
lead  us  to  expect.  We  have 
seen  a  gradual  decline  in 
tt*mi>erature  quite  frequent- 
ly in  the  closing  days  in  fa- 
tal cases,  but  the  oppt>site 
condition  also  obtains,  A 
marked  ri.«*e  Ijcfore  death  is 


41  l>' 


♦V(» 


3C<  u 


aro* 


IIRO« 


ilUBiiill 


Fio.  a* 


ll«!! 


-Exiunpleof  the  leiupi't-tttiire  curve*  iu  "  iuUsrmiltiuK '" 
pneumoniA.    (PearsotwU  <>b9ervatiou.) 


not  jieculiar  to  pneumonia,  but  it  does  occur  when  there  is  a  convpHcating  men- 
ingitis. 

The  decline  of  the  fever  is  the  most  characteristic  portion  of  the  pneumonia 
curve.     The  fall  in  temperature  usually  comes  on  in  the  form  of  a  decided  crisis. 
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During"  the  iiig:ht  there  is  frpnerally  a  sinking  of  the  temi>eratiire  with  a  more  or 
less  aljuDtlant  perspiration,  in  which  as  a  rule  the  temperatui'e  may  reach  a  sub- 
nonnul  jwjint— 96°  to  ^5"  {.'?6^-35^  C).  The  critical  decline  is  often  broken  by 
new  and  slight  elevations  of  toniiierature,  so  that  on  the  morning  of  the  next  day 
there  may  l>e  a  definite  inc  reuse  of  fever,  the  soH?ane<l  protractetl  crisis.  Only  in 
a  comparatively  small  uuiuher  of  ea.ses  does  the  fever  end  by  Jj^-is,  in  which  t!»e 
tenii>eralnre  goes  <Iown  like  steps.  The  duration  of  lysis  is  seldom  rnoi^e  than 
three  or  four  days  at  most.  A  decline  of  temperature  by  lysis  is  most  fivquent  in 
severe  ancl  protracted  cases,  iu  so-called  typhoid  pneumonia  {mde  infra),  or  in 
pneiinionia  migrans. 

Although  the  pathological  process  in  the  lungs  by  no  me^ns  ends  with  the 
crisis,  we  usually  consider  the  da.y  of  the  crisis  as  the  h^st  day  of  the  disea.se.  The 
pneumonia  makes  no  advance  after  that,  but  resolution  and  alxsoiptiou  <L»f  the 
exudation  and  the  return  of  the  patient's  strength  still  take  time.  Hippocrates 
knew  wlieu  the  time  of  the  crisis  occurs,  and  that  the  odd  days,  especially  the  fifth 
and  the  seventh^  have  a  special  significance  iu  regain!  to  it.  In  an  infectious  dit*- 
ease  that  has  a  typical  course  there  can  be  nothiug  stmnge  in  the  fact  that  the 
cessation  of  fever,  to  a  certain  degree,  is  associated  with  a  delinite  period  of  time ; 
but  Hippocrates's  rule  has  frequent  exceptions.  The  crisis  sometimes  occurs  on 
the  ninth,  the  twelfth,  or  the  thirteenth  day,  ar.il  even  later,  aud^  on  the  other 
hand,  there  are  quite  short  pneumonias  of  but  one  or  two  days'  duration. 

In  tlie  days  follrv\ving  the  crisis  the  tenii>ei'ature,  which,  as  we  have  said,  falls 
to  subnormal,  regains  its  normal  height.  The  pulse,  which  usually  sinks  to 
fifty  or  sixty  during  the  crisis,  when  it  often  shows  a  slight  irregularity,  reaches 
its  normal  frequency  again  iu  a  few  days.  We  are  quite  ai»t  to  see,  in  the  days 
iimiiediately  following  the  crisis,  a  aligJil  increase  of  tempei'ature  again^  100**  to 
102'  ni  most  (.'18'' -1^1)''  C.  )i  but  this  lias  no  sfjecial  signitlcnnce. 

Thegeiieml  revolution  which  the  whole  condition  of  the  patient  undergoes 
after  the  crisis  is  often  astonishiug.  The  rajiid  decline  in  the  resprmtory  symptcmis 
is  espei'iaOy  striking.  Tlie  return  of  the  ntTectwl  portion  <if  the  lung  In  normal 
follows  in  quite  a  short  time.  The  expectomtion  is  more  abundant  but  less  viscid- 
It  loses  its  bltKKly  chai-acter  and  is  sim]>ly  catarrhal.  In  cases  which  run  their 
course  regularly,  the  signs  in  the  lung  t>n  Huscultatiou  and  i>ereussion  become 
normal  again  in  about  tive  to  eight  days  after  the  crisis.  Abnormally  delayed 
re.s<.dution  will  be  mentioned  below. 


Bpbol&l  Peculiarities  and  Anomalies  in  the  Course  of  Pneumonia. 

1.  Pneufnoma  in  CA/Wwn.— Beside  the  common  lobular  pneumonia  there  is 
alflo^ure,  lobar,  crou|xvus  pneumonia  in  chiltlren,  which  is  by  no  means  so  rare 
as  some  authors  lonnerly  su}q)osed.  An  initial  chill  is  seen  nnly^in  older  chil- 
dren; initial  vomiting,  houvver,  is  very  common  in  children.  In  many  cases 
severe  cerebral  synq>toms,  like  delirium,  drowsiness,  or  convulsions,  obscure  the 
pulmonary  symptoms  at  tii-st.  The  further  course,  the  development  of  physical 
signs,  the  fever,  and  the  complications,  are  quite  analoginis  to  tlie  appearances  in 
adults.  The  pneununiic  sputum  is  only  exceptionally  to  be  observed  iu  children 
under  eight  years  of  age. 

2.  Pneu)nonia  in  old  people  is  always  dangerous.  It  may  begin  suddenly, 
as  in  people  of  middle  age,  but  often  it  liegins  more*  slowly  nuil  insidiously.  Its 
coui-se  is  marked  by  the  speedy  onset  of  gi«eat  weakness  and  debility.  Nervous 
symptoms,  like  delirium,  are  not  infrequent. 

X  Drunkard's  Pneumonia.— Wf^  see  croupous  pnemnonia  in  drunkaiils  with 
remarkable  frequency.      The  clinic-al   course  is  characterized    by   the  develop- 
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ment  of   delirium    iremcus,  usually  in    the    Hnt   days  of   the  disease.     The 

£tient'8  tiiiiid  is  distiirl>ed,  he  is  very  restless,  cmmtttntly  trie43  to  get  out  of 
d,  ;tnd  Iil*  fumbles  iitg-Iit  and  day  with  his  bed-cldlhen  or  ttrlicles  of  cloth- 
ing. ITic  Jilcoljolic  cbaiwti>r  of  the  dcliriiiin  iw  shown  hy  the  puliont's 
whole  matiuer,  the  tremor  of  the  haiidK  and  tonjruo,  and  the  usually  happy 
ohararter  of  the  delirium.  The  delirium  refers  to  his  favorite  heverajercs, 
his  previous  hoon  compaiiious,  etc,  He  hec4:>me8  tearful  or  raving^  only  when 
forcibly  restrained.  He  may  think  himself  involved  in  the  tavern  brawls. 
The  ah'oholie  delirium  is  alnio«ft  always  uHsociated  with  hallucinations.  The 
lialluci nations  of  little  moving  black  figurea  are  enpecially  characteristic. 
They  are  either  animals,  rati*  or  beetles,  or  litHe  black  men,  and  they  gfive  him 
nmch  trouble.  The  Kubj**etive  symptoms  of  pneumonia  are  wholly  in  the  Iwick- 
Ifround.  No  delirious  iwitient  with  pneumonia  complains  of  c<ju«;h,  pain  in  the 
chesty  or  dyspnoea.  Careful  objective  examination  is  the  only  thing  that  eon- 
ftrni»  the  diagnosia.  Very  often  patients  with  a  happy  delirium  serve  t-o  enter- 
tain those  alxjut  them,  until  suddenly  very  severe  symptoms  ari^*e.  and  they  become 
lomnolent  and  succumb,  with  the  s;^^nIJtoma  of  pulmonary  oxlema.  The  pro^osis 
of  every  ca^se  of  drimkard's  pneumonia,  therefore,  is  to  be  regarded  as  very  un- 
favorable. 

4.  Pneumonia  in  Pre-i'xisi tng  Chronir  DiHeases. — CmupouH  pneumonia  i» 
oocasionally  seen  in  all  forms  of  clironic  di.sease.  It  is  especially  dangerous  in 
persons  who  are  already  enfeebled,  or  afflicted  with  clironic  ctirdiae  or  pulmonary 
disease,  like  phthisis  or  emphysema.  The  pneumnnia  which  often  attAcks  patients 
with  emphysema  is  clinicyilly  important,  Kince  emphysema  may  render  the  object- 
ive evidence  of  pneumonia  very  ditlicult.  Tlie  ci*ouikius  ejcudatiun  does  not  com* 
plelely  fill  thedilatetl  alveoli;  hence  doeideil  dullot^s  and  bronchial  bi*eathin|tr  arc 

5.  PtieHmonia  ivith  Late  or  Stiifht  Localization— Central  Pneumonia. — Ca.ses 
are  quite  often  seen  whose  beg'iiining,  cx)urse,  and  subjective  symptoms  correspond 
tbR>Uifhout  ta  a  croujM>U8  ]>neumonia,  but  in  which  the  objective  evidence  of 
piieunionic  intiltnition  evajdea  the  most  careful  examination.  The  disease  be- 
gfius  with  a  chill,  the  fever  is  In'^rh,  the  patient  complains  of  pain  in  the  chest, 
which  is  usually  slijrht,  there  is  pct-haps  hoi'pes,  hut  only  uu  the  fourth,  tifth,  or 
HLxtb  days  can  we  make  out  any  wlleI^e  any  bi*oochial  br-eiithing-  t»r  ertrpitaiit  rales. 
In  other  cases  even  the  crisis  nuty  set  in  l>efore  wti  are  able  t<^)  localize  the 
pneumonia  with  certainty.  In  most  of  these  ctuse**  we  pmlwibly  have  to  do  less 
with  an  actual  late  localization  than  with  a  central  iurtltration  which  no- 
where apprtiaches  the  peripherj%  and  lieiice  is  made  out  tibjectively  only  late  or 
not  at  all.  A  careful  examiuatitm  nf  llie  sputum  is  of  the  pi'eatest  diaj^nostic 
iinp<3rtance,  since  it  sometimes  has  a  jM^rfectly  characteru^tic  appt-arance  in  spite 

the  absence  rtr  the  indelinite  character  t>f  the  physical  sigrns.     If  there  is  no 

utuni.  the  diagnosis  must  of  c«)Ui*se  remain  very  uncertain.     In  such  a  case 

under  our  own  observ'ation  a  slijfht  pleuritic  fj'iet ion-sound  \va.s  the  only  thioff 

heard  and  that  not  until  the  day  after  the  crisis,  but  this,  added  to  the  rational 

jigiis,  made  the  diagnosis  of  pneumonia  certain. 

C.  Typhoid  Ptteumonia^AMthenic.  Pneuinoma.—By  typhoid  pneumonia  we 
mean  those  cases  in  whirh,  Wside  the  local  pulmtmarj^  symijloms,  which  may  bo 
either  slig-ht  or  well  marked,  ibere  are  n^markably  severe  general  8ym|>toms. 
The  cases  do  not  often  bc^in  as  suddenly  as  ordinary  pneumonia,  but  more 
gradually,  like  typhoid.  Even  at  first  the  (ifeneral  symiitoms.  such  as  g-reat  dull- 
ness, loss  of  appetite,  or  headache,  predominate  over  tlie  thoracic  symptoms.  At 
the  height  of  the  disease  there  is  a  deci*led  typhoidal  state,  Ktu|x»r.  delirium,  a  very 
dry  ton^e^  grreat  g-eneral  weakness,  and  ahso  enlargement  of  the  spleen,  and  fre- 
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quently  mild  iauntlice,  albuminyria,  etc.  Such  cases  are  to  be  regardwl  as  pneu- 
moiiia  witli  un  uu usually  severe  geiiei-al  infection.  They  sometimes  tiociir  in  epi- 
demics. It  is  said  that  pneuimnHa  of  the  upper  lobes  shows  a  somewhat  more 
frequent  tendency  to  severe  nervous  f^yniptoins  than  pneumonia  of  Jhe  low*eT  lol>es. 
Recovery  from  this  typlioid  or  asthenic  pneumonia,  which  may  last  two  weeks 
or  more,  often  follows  by  lysis.  Typhoid  pneumonia  is  by  no  means  a  sharply 
deHned  disease.  The  term  servers  merely  as  a  short  name  for  the  g-rave  coiLstitu- 
tional  disturlwince.  Clinically  it  is  injpossible  to  disliDjcruish  it  sharply  fL-t>m 
pneumonia  miigrans,  bilious  pneumonia,  and  other  forms. 

The  croupous  pueuraonia  which  comes  on  in  the  course  of  genuine  typhoid 
is  a^tiologically  quite  dilfer»?nt,  but  in  diagnosis  it  is  often  very  hard  to  disting-uisli 
it.  Here  we  have  typhoid  with  a  secondary  locahzation  in  tl»e  lungs — "  jmeumo- 
typhoid*'  (see  page  18 j — which  is  rare.  In  the  cases  first  descrilx'd,  however,  we 
had  a  pneumonia  with  very  marked  general  infection — 'typhoid''  symptoms. 
Tlie  only  things  which  render  an  accurate  ditferentiation  of  the  two  difieases  pos- 
sible iti  such  cases  are  observation  of  the  whole  course  of  the  disease,  attention 
to  all  the  single  symptoms,  such  as  the  intestinal  symptoms,  and  roseola,  and  the 
artiological  relations,  so  far  as  we  can  learn  them, 

7.  f^ieumonia  irifh  Delated  Resolution. — While  the  resolution  of  pneumonia 
is  complete,  as  a  rule,  in  tlii-ee  days  to  a  week  after  the  occurrence  of  the  crisis, 
there  are  ciises  in  which  this  process  demands  a  much  longer  time.  Not  infre- 
quently, and  particularly  in  severe  cases  of  pneumonia,  one  sees  after  the  crisis 
a  surprisingly  rapid  disappearance  of  all  the  physical  signs,  while,  on  the  other 
hand,  recovery  is  sometimes  remarkably  slow  in  apparently  mild  cases;  but  this 
rule  is  of  course  not  universal,  and  not  without  exceptions.  The  course  of  the 
disease  is  ofttMi  euough  pi-ecisely  the  opposite.  Just  what  are  the  conditions  upon 
which  the  riipidity  or  the  sk>wness  of  resolution  depends  we  do  not  know.  S<.ime- 
tinies  unfavoralde  constitutional  conditions,  such  as  aufjemia,  debility,  phthisical 
tendencies,  and  ky]>hoscoliosis  appear  to  delay  resolution.  Sometimes,  on  the 
other  hand,  no  such  explanation  can  be  found.  It  seems  to  us  that  at  certain 
times  all  the  ca,ses  of  pneumonia  exhibit  more  of  a  tendency  to  delayed  resolu- 
tion than  at  othei's,  so  that  it  is  not  impossible  that  there  are  variations  in  the 
pathological  prf»cess  itself.  Ferhaps»  however,  st^condary  pulmonary  diseases  play 
a  part  in  the  phenomenon 

With  regtird  to  the  symptoms  of  delayed  resolution,  theiv  ai*e  various  forms. 
In  the  firfit  pla<X',  we  see  cases  where  the  crisis  takes  place  in  the  usual  way,  ^uid 
the  temperature  thereafter  remains  permanently  normal.  The  patients  perhaps 
feel  quite  well,  and  are  troubled  little  by  tlioracic  symptoms;  nevertheless,  the 
dullness  ui>on  percussion  remains  unchanged,  or  diminishes  at  l>est  very  gradually, 
and  the  biNDiichial  breathing  or  subcrepitant  rales  can  still  be  heard.  All  the 
signs  (liminLsli  very  slowly,  smnetimes  occupying  several  weeks  in  their  disap- 
pearance, and  then  complete  recovery  ensues.  In  other  cases  there  is  no  distinct 
crisis,  but  the  fever  contiuues,  although  h>wer  than  at  tirst,  and  the  physical  signs 
remain  to  a  gi-eater  or  less  extent.  At  the  end  of  two  or  thix^e  weeks,  or  even  still 
later,  the  fever  slowly  ceases,  and  thereupon  normal  resonance  and  vesicular 
breathing  gradually  return.  Still  another  course,  which  differs  somewhat  from 
those  already  tlescribed,  and  of  which  we  have  repeatedly  observed  tij'pical  in- 
stances, is  the  following:  The  patients  remain  fi^o  from  fever  for  about  a  week 
aft«r  the  crisis  appeai-s.  During  this  lime  the  dullness  remains,  and  the  bronchial 
bi*eathing,  althnugh  not  very  loud,  is  constant.  Then  a  moderately  intermitting 
fever  comes  on  iigain.  with  an  increase  of  temperature  to  about  102"  or  103"  (39''- 
39 '5°  C).  This  fever  may  last  from  two  to  four  weeks,  or  even  longer.  Only 
occasionally,  if  ever,  do  we  hear  a  rale  over  the  affect-ed  portion  of  the  lung.    A 
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moderate  contraction  of  the  ufFected   side  gradually  appears.    Tlien   the   reso- 
^^nee  slowly  becomes  clearer,  and  the  rej^pimtion  becomes  louder  and  vesicular 

lin.  Tlie  fever  disapi>eai*s,  and  complete  recovery  finally  takes  place.  In  many 
other  cases  of  delaywl  res<jlution  there  is  also  a  marked  absence  of  rales  and  a 
mild  degree  of  contraction.  The  differentiation  from  secondary  pleurisy  is  here 
often  very  difficult,  except  by  tapping  the  chest  Again,  it  is  not  very  excep- 
tional to  observe  delayed  resolution  and  secondary  pleurisy  simultaneously  in 
le  same  patient. 

If  there  is  really  mei-ely  delay  in  the  resolution  and  no  distinct  secondary 
disease  (f»ee  below),  complete  recovery  will  almost  always  come  at  last 

8.  Termination  of  PneHmonia  in  Phthisis,  Coniractitm  of  the  Lungs^  P%d- 
mmiary  Gangrene,  or  Pulmonary  AbscesH. — Three  terminations  of  pneumonia 
are  ordinarily  mentioned  as  unusual  and  anomalous — the  termination  in  "chronic 
pneumonia/^  in  gttiigi*ene,  and  in  abscess. 

Concerning  the  termination  in  chronic  pneumonia,  we  have  already  mentioned 
a  process  belonging  here,  the  teniiiiiation  in  contraction  with  ultimate  recovery; 
but  in  rare  ca.HCS  the  contraction  is  fjcrsisteut.  From  the  complete  lack  as  yet  of 
careful  pf«t-mortem  examinations,  we  can  not  give  fuller  details  as  ti>  the  anatom- 
ical pi*ocess  in  these  caseii  (byiK»rplasia  luid  retraction  of  the  interalveolar  oon- 
nwrlive  tissue  ?). 

By  the  "termination  in  chronic  pneumonia"  we  usually  mean  a  termination 
in  phthisis— that  in,  tuberculosis.  With  our  pi*esent  conception  of  the  two  diseases 
there  can,  of  course^  be  no  question  of  an  actual  transition  from  one  to  the  other. 
Accordingly,  where  a  cle^ir  case  of  phthisis  develops  «s  a  sequel  to  genuine  croup- 
ous pneumonia — which,  however,  is  quite  rare — cither  the  pneumonia  develoi>s 
ujjon  a  pre-existing  tul^ei-culosis,  or  tubercuU>sis  develops  after  the  pneumonia  in 
a  person  pre*lis]K>scd  lo  tul^eirle. 

The  transition  fnim  pneumonia  to  pulmonary  gangrene  is  sometimes  seen, 
especially  in  old  nnd  weak  individuals.  Here,  too,  in  our  opinion,  a  new  infect 
tion,  with  a  foul  and  putrid  substance,  must  always  take  place,  and  this  excites 
the  gangrene.  The  previous  pneumonia  furnishes  only  the  occasion  for  the  de- 
velopment of  gangrene,  and  |jerhaps  prepares  the  soil  for  the  agents  of  decomiw- 
sition.  The  development  of  gangrene  is  appreciated  clinically  from  the  change 
In  the  sputum. 

The  transition  from  pneumonia  to  pulmonary  abscess  is  very  rare.  We  ran 
not  decide  whether  a  .specific  further  cause  is  also  needed  for  this^  or  whether  the 
pneumonic  prt>cesHmay  exceptionally  gf>  on  into 
the  formation  of  abst'css.  The  transition  to  an 
iss  may  be  recognized  by  the  character  of 
tlie  sputum,  which  contains  fragments  of  pul- 
monary tissue,  such  as  elastic  libers.  Iieside  abun- 
dant pus.  Besides  that,  we  find,  on  microscopic 
examination  of  the  sputum  in  abscess,  s<mie- 
times  scales  of  cholesterine  (Fig.  2li)  and  htenja- 
toidiue  crystals;  the  latter  may  be  so  abundant 
as  to  give  the  expectoration  a  bn^wnisli  color. 
Sometimes  we  have  seen  a  peculiar  greenish 
color  of  the  sputum.  The  signs  of  a  pulmonary 
cavity  are  founti  if  the  abscess  bursts. 

DiagnOBifl, — No  six^cial  remarks  on  diairm^sis 
need  to  be  added  to  the  description  we  have 
given  of  all  the  important  symptoms  which  may  occur  in  croui>i>ns  pneumonia. 
We  should  pay  particular  attention  to  the  sudden  onset,  the  characteristic  spu- 
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turn,  the  physical  tsign»,  the  frequent  occurrence  of  herpes  on  the  face,  and  finally 
to  the  whole  coarse  of  the  disease,  especially  to  the  temperalure  curve.  We  will 
diflcoK  the  <Uffereutial  diagnosis  between  pneunioniii  and  pleurisy  with  efl'udoQ 
more  fully  iu  the  description  of  tlie  latter  aifectiou. 

Pro^osift. — Croupous  pneumonia  belongs  in  gc-neral  to  the  benignant  infec- 
tioua  disen^ies.  The  great  majority  of  cases»  in  previously  strong  and  healthy 
individual^  run  a  favorable  course,  and  end  in  complete  recover^'*  On  the  other 
hand,  pneumonia  brings  a  number  of  perils  with  it,  the  knowledge  of  which 
should  alvrays  inske  us  cautious  in  giving  a  prognosis, 

A  grave  danger  lies  in  the  extension  of  the  process.  If  the  advance  of  tlie 
pneomouia  can  not  be  stopped,  if  the  whole  of  one  lung  is  involved,  and,  besides 
that,  a  great  pnrtion  of  the  other  lung  the  diminuliou  of  the  respiratory  surfaces 
forms  a  factor  which  may  give  rise  to  a  fatal  termination. 

A  further  danger  lies  in  the  onset  of  certain  complit^ations.  An  intense  pleu- 
risy, with  eff iii*ion,  especially  if  purulejit,  causes  greater  difliciiUy  in  respiration, 
and  thuj<  iEicreaj$e»  the  danger.  Still  worse  is  a  sero-fibrinous  or  purulent  peri- 
carditis, which,  in  not  very  rare  cases,  is  revealed  at  the  autopsy  as  the  B})ecial 
cause  of  death.  We  must  note,  however,  that  recovery  sometimes  finally  takes 
place  in  spite  of  an  empyema  or  of  a  purulent  pericardilis.  The  complication 
with  a  purulent  meningitis^  which  is  fortunately  very  rare,  is  probably  invariably 
fatal 

The  dantrers  of  gf^uHral  infection  <or  perhaps  a  more  con-ect  expression  would 
bo  general  intoxication;  occupy  a  subordinate  place  in  pneumonia,  on  the  whole, 
in  comj)ai*iM)n  with  other  infectious  diseases,  like  typhoid,  but  the  constitutional 
state  is  important  in  the  HOi-alled  typhoid,  asthenic  pneumonia.  S4>niPlimes  un- 
usually 8ev<ii*c  and  maiig^iiant  forms  of  pneumonia,  with  a  high  mortality,  occur 
in  epidemics  and  endemics,  but  these  cases  arc  often  characterized  by  the  extent 
of  the  local  process,  or  by  the  development  of  the  dangerous  complications  men- 
tit;n4*<l  above. 

The  individual  circumstances  of  the  patient  play  the  most  imiK>rtant  part  in  the 
prognrjsis  of  pneumonia.  While  a  constitution  that  was  previously  healthy  and 
uninjured  usually  survives  the  disease,  one  that  was  previously  weak  and  diseased 
readily  sucrumbs.  In  tliis  fact  lips  the  danger  of  pneumonia  in  old,  weak,  badly 
nouriHhfKl  pei-siins,  and  in  poi-srtns  with  a  pre-existinor  emphys^^ma,  kyphoscoliosis, 
heart  disea^^e,  etc.  In  this,  too,  lies  the  great  dan^^fer  of  every  pneumonia  in  drunk- 
ards. Since  the  nervous  system  is  much  affected  by  chronic  alcoholism,  we  very 
often  see  outbreaks  etf  delirium  tremens  in  pneumonia,  which  come  on  very  read- 
ily. In  like  manner  the  other  nerve-centt?rs  are  weakened  and  incapable  of  resist- 
ance, e«|)ecially  the  i-ejjulatory  centers  for  the  heart  and  i-espinition.  Hence  we 
can  imderstand  wliy  even  muderate  drinkers,  though  previously  stTOng  and  well 
t<*  all  appearance,  succumb  to  pneumonia  frtim  insufficiency  of  the  heart  and 
lunj^'H. 

If  we  ask  upon  what  symptoms  our  prognosis  in  any  given  case  should  de|>eud, 
we  must  reply  that  no  single  factor  can  be  given  especial  prominence.  Chief 
stress  must  always  be  laid  upon  the  state  of  the  lungs  and  the  respiration,  but 
attention  must  also  be  given  to  the  general  conditi<m,  the  heart's  action,  the  height 
of  the  fever,  etc.     The  worst  dangers  of  pneumonia  have  just  iK'eu  mentioned. 

Of  the  abnormal  terminations  of  pneumonia,  contraction  gives  the  best  prog- 
nosis, but  recovery,  or  at  least  a  marked  subsidence  of  all  the  symptoms,  may 
Bometimcs  take  place  after  y^anj^rene  and  abscess. 

Treatmeilt.— Many  of  the  milder  cases  of  typical  pneumonia  need  no  special 
active  treatment  when  the  disease  on  the  whole  takes  a  favorable  course.  Most 
oases  get  well  under,  or,  w^e  can  almost  say,  in  spite  of  any  treatment.     From  tL© 
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method  of  treatment  by  large  bleedinfjps,  which  was  formerly  customary,  and  also 
by  certain  drugs  which  are  even  now  occasionally  usK*d — we  refer  esiicciully  to 
veratrine— we  should  exjiect  an  injurious  effect,  and  nut  a  favoruble  one;  and  yet 
even  with  such  treatment  uiany  cases  of  pneumonia  recover, 

[In  robust  individuals,  with  a  full,  hard  pulse  and  j^reat  oppression  of  bi*eatliLn^, 
Tenefiection  fitfords  a  prompt  relief  to  be  obtained  in  nu  other  way. 

In  g'eneral,  the  miiin  indications  for  treatment  are,  as  in  other  acute  nelf-Iiniited 
diseases,  to  support  life  until  the  disease  has  run  its  course.] 

We  do  not  know  a  remedy  which  can  in  any  way  exert  a  favorable  influence 
upon  the  pneumonic  pnxse.ss  itself.  The  treatment  of  pneumonia  nmat  theivforc  be 
puPL'ly  hygienic  and  symptomatic,  but  in  this  respect  it  can  accomplish  very  mucli. 

The  symptoms  which  arc  u^sually  pmuuncnt  in  every  pneumonia,  even  in  the 
milder  cases,  and  of  which  the  ptUient  is  e«fx3cially  desirous  to  be  relieveiK  are  the 
pain  in  the  side,  the  troublesome  coug-h.  and  the  difficulty  and  distress  in  breath- 
inj;^,  Biuoe  the  respiratory  symptoms,  as  we  have  seen,  are  partly  due  to  the  pain, 
ti&  this  improves  the  patient's  breathing  often  undergoes  a  decided  improvement. 
For  the  pain,  we  may  first  mention  a  numlier  of  external  applications  to  the 
Bkin  on  the  affected  side.  An  ice-baiar  sometimes  given  marked  relief.  Many 
patients  can  not  bear  tliis,  but  prefer  warm  poultices  or  cold  wet  cnmpre^sos.  Tlie 
application  of  mustard  plasters  or  dry  cujw  to  thf  skin  may  l>e  of  aiivantage.  Sub- 
cutunernus  injections  of  morphine,  however,  are  the  most  etfeotive  remedy,  and 
are  often  indispensable.  There  is  no  reason  why  w*e  shotdd  not  use  ibis  remedy, 
with  caj^  and  in  moderate  doses,  for  the  relief  of  pain;  and,  as  the  disease  is  of 
sliort  duration,  we  need  not  particularly  fear  the  morphine  habit.  Small  doses 
of  morphine,  subcutaneously  or  by  the  mouth,  may  also  be  reciuired  to  alleviate 
the  cou^h. 

Loral  bit mmI -let ting  is  a  reniwly  the  action  of  which  can  not  be  explained 
physiolog-ically,  and  yet  experience  has  shown  that  it  is  of  undoubted  advantaj;^. 
The  relief  which  many  patients  feel  after  the  application  of  ten  or  twelve  leeches 
U>  the  affected  side  is  very  striking;  but  we  should  iHfscribc  them  only  when 
there  are  severe  symptoms  at  the  bejpuninif  of  the  disease,  and  in  persons  who 
were  strr>njDr  and  healthy  before  the  attack.  Wet  cups  accomplish  the  same  tlntijr, 
but  the  ct!'oct  is  somewhat  more  puwerful,  and  hence  they  should  be  rcKerved  for 
Btronjf  and  robust  |)€Tsons.  such  a.s  laborers. 

Tlie  tepid  bath  serves  as  the  most  effective  means  of  improving- the  respiralion, 
of  aidiniy:  expectoration,  ami  of  Ktimulatinjr  mul  refreshiuff  the  whole  system. 
We  hold  it  useh-ss.  if  not  mjurious  to  ^ve  a  patient  batlis  if  the  disease  is 
progressing  favoral^ly,  for  almost  every  bath  ha*  some  disajn'^eiible  featnre. 
These  disadvantages,  however,  are  always  less,  in  severe  cases,  than  the  bene- 
fit and  improvement  which  baths  give  the  patient,  and  which  nmst  patients 
recognize  with  gratitude.  Tlie  main  point  is  that  the  patient  should  make  no 
physical  exertion  while  in  the  bath,  that  he  should  be  lifteil  into  it,  held  and  sup- 
ported  while  in  it,  and  lifteil  into  bed  again  after  it.  Sincn  the  baths  are  given 
primarily  not  on  account  of  the  fever,  but  to  improve  the  respiration,  and 
i)ec;iu»c  of  their  favorable  influence  on  the  nervous  system,  their  temperature 
Di*ed  not  be  es|>ecially  low.  We  give  them  from  83''  Uy  W  (24 "'-26"  R.i;  some- 
w>»at  warmer  with  sensitive  and  weak  people,  and  cooler,  down  to  77°  or  even 
72*5°  (20-18"  R. ),  with  strong  people,  or  with  very  higli  fever  or  severe  nervous 
symptoms.  We  need  not  employ  more  than  two  or  three  Ijaths  a  day,  and  at 
night  we  employ  them  only  when  there  are  threiitening  symphims.  The  favoi*- 
able  action  of  the  baths  is  especially  seen  in  the  great  i-elief  and  i-ef  reshmenl  tlmt 
the  pi»tient  feels.  The  respiration  is  quieter  and  slower,  but  deeper.  The  patient 
often  falls  into  a  quiet  sleep  after  the  bath. 
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Antipyretics  are  seldom  useful  in  pneumonia.  Even  if  tiie  temperature  rifles 
Tcry  high,  up  to  1(J()°  (41°  C.),  cool  baths  aix?  sufficient  to  avert  the  dangers  of  ao 
increase  of  bcxlilj  heat.  If  any  antipyretic  must  be  used,  antipyrine  is  to  be  pre- 
ferred. 

Exi>ectorants  are  much  used,  especially  since  in  practice  we  seldom  can  avoid 
giving-  some  internal  remedy.  Among  the  most  useful  ai*e  infusion  of  ipecac- 
uaulia,  benzoin,  lii^uor  annnonii  anisatus,  and  tiirtar  emetic,  once  held  to  lx»  a  necea- 
sar3'- .speciQc  against  pneumonia  (!).  Finally,  dig-ilalis  nuiy  be  indicated  under 
some  circumstances  with  a  weak  and  frequent  pulse,  either  in  powder  or  in  an 
Infusion  of  about  1  to  100. 

We  must  give  the  greatest  attention  in  all  severe  cases  to  keeping  up  the  pa- 
tient^s  strength.  We  must  therefore  take  care  to  furnish  an  easily  digestible  but 
nutritious  diet.  Meat  in  small  pieces,  cut  up  fine  or  scrapecL  may  be  fi-eely  al- 
lowed if  the  patient  has  an  apj^etite  for  it.  but  during  the  tirst  days  of  the  disease 
we  art?  usujdly  confined  to  giving  soups,  milk,  and  Qgfi:^.  As  soon  as  the  signs  of 
mora  marked  general  weakness  appear,  and  the  pulse  becomes  smaller,  we  must 
order  stimulants,  wine^  strong  cafi  noir^  or,  still  better,  ether  or  camphor.  The  lat- 
ter is  best  given  subeutaneously  in  sevei-o  crises,  d].s.solved  in  olive-oil,  in  a  ratio  of 
one  to  four.  If  the  patient  swallows  well,  we  may  give  it  in  wine,  two  grains 
(grm.  01)  every  one  or  two  houi-s. 

We  have  yet  {lo  make  some  remarks  upon  tbe  very  extensive  use  of  large 
amounts  of  alcohol  in  pneumonia.  Without  doubt  a  free  use  of  alcohol  is  neces- 
sary in  dniukard.s,  esijeeially  when  deliriuni  tremens  is  beginning  or  is  already 
pronounced.  Sirice  the  withdrawal  of  any  ix>ijscm  that  is  taken  habitually,  like 
nicotine  or  morphine,  may  excite  the  sevei'est  fi3'mptoms,  the  sudden  withdrawal 
of  alcohol  firjin  di'unkards  may  have  the  worst  I'e.sultiS,  while,  if  we  give  an  abun- 
dant supply  of  the  stimulant  to  whieh  the  nervous  system  is  a<N?ustoii»ed,  we  some- 
tiroes  succeed  in  avoiding  the  onset  of  sovei^e  nervous  symptoms,  like  collapse  and 
failure  of  the  heart  and  I'espirution,  It  is  quite  a  different  matter  with  patients 
who  before  their  ilhiess  have  not  been  accustomed  to  tsike  aleohid  at  niX,  or  who 
took  it  only  in  small  amounts.  It  may  be  true  that  in  these  ca.ses  small  amounts 
of  ^^^ne  may  have  a  stimulating  and  exciting  action,  although  we  never  could 
satisfy  ourselves  of  the  often  praised  influence  of  alcohol  upon  the  action  of  the 
heart.  We  hold  it,  however,  unjustifiable  to  force  large  amounts  of  alcohol  indis- 
criminately upon  every  patient  with  pneumonia,  perhaps  in  spit©  of  great  resistance 
on  his  part.  Why  should  we  expect  sick  persons  to  bear  doses  of  alcohol  which 
have  only  bad  results  on  healthy  men  unaccustomed  to  them? 

[Few  American  physicians  of  any  experience  will  accept  the  reasoning  of 
the  author  on  the  employment  of  alcolndic  .stimulants  in  those  not  accustomed 
to  their  use. 

The  toxic  effects  of  alcohol  are  as  undesiral>k>  in  pneumonia  as  in  any  other 
disease,  but  there  are  few  affections  in  wliieh  so  great  trderance  is  sliown  for  this 
agent.  The  chief  indieations  for  lis  exhibition  are  derived  fi*om  the  pulse  and 
the  first  cairdiac  sound  at  the  apex,  A  flagging  heart  calls  for  alcohol,  the  effect 
of  which  on  the  symptoms  and  cm  the  eii-culation  is  to  tie  carefnlly  watched;  the 
quantity  is  to  be  diminisheil,  inci-eased,  maintained,  or  the  agent  is  to  be  omitted 
entirely,  accortling  to  the  conditions  present  in  the  individual  case.  I  am  no  ad- 
vtDcate  of  indiscriminate  alcoholic  stimulation;  but  I  believe  that  lives  have  been 
frequently  saved  in  the  i>ast,  and  will  be  saved  in  the  future,  by  the  judicious  and 
sometimes  extremely  free  use  of  this  class  of  remedies  in  acute  pneumonia.  In- 
halation of  oxygen  has  won  a  prominent  place  in  the  treatment  of  severe  pneu- 
monia of  late  years,  and  cases  are  reported  in  which  life  seems  unquestionably  to 
have  been  saved  by  it.     In  a  considerable  number  of  cases  the  editor  has  seen  only 
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one  which  could  come  under  this  class.  He  has  socn,  however,  marked  tempo- 
rary iuiprovement  in  pul^o  and  rc.*spinition,  with  diniinution  of  cyaiioMS  and  in- 
duction of  relatively  quit?t  sleep.  But  the  oxygen  nmst  be  {riven  in  large  quan- 
tities, sometimes  continuously.  If  it«  inhalati<»n  fatig^jes  the  patient,  the  gas  may 
l>e  allowed  to  escajie  before  the  mouth  or  under  the  nose  of  the  patient.  The  ob- 
jection to  the  efRcient  use  of  oxygen  in  some  ciises  is  the  expense  of  perhaps  some 
hundreds  of  gallons  a  day  at  five  cents  a  gallon.] 

The  treatment  of  complications  follows  the  ordinary  rules  which  have  been 
given  under  the  individual  ulfectious.  We  must  also  mention  that,  iu  delir- 
ium treuiens,  tepid  biiths  with  cold  douches  sometimes  have  a  very  good  effect. 
Besides  this,  we  may  try  suhcutaueuus  injections  of  strychnine,  seven  to  fifteen 
niinims  of  a  oue-i:)ei*-cent.  solulian,  once  or  twice  a  day.  We  cjin  not  wholly  dis- 
pense Willi  narcotic^a.  such  as  morphine  and  clilond,  Iml  we  must  warn  ugainst  the 
imprudent  jise  of  large  doses  of  chloral,  above  thirly-Hve  grains  (grni.  2'b). 


CHAPTER  VI. 

TtTBHROULOSIS  OF  TH£  LtJNGS. 

{Putuwnartf  Pkthi9i$.     J'vhnonat^  CoMumption.) 

GElilERitL  PaTHOUXJY  AND  ^TIOLOOY  OF  TUBERCXTLOSIS. 

Ever  since  Bayle,  in  IBIO,  demonstraied  the  extensive  dLstributioti  of  peculiar 
nodules  in  the  various  organs,  and  their  relation  to  pulmonary  coiisuinption,  few 
questions  htive  S4i  taxed  clinical  observers  and  pathologists  as  th(»se  relating  to  the 
cause  and  nature  of  tubercidosis.  Harmony  could  nut  l»e  iHiiichetU  however,  so 
long  us  the  criterion  for  the  flecLsion  of  the  question'!i  was  sought  in  the  presence 
of  definite  anatomical  changes,  which  were  regai-ded  as  specitic  of  tul>erculo8ia. 
Laennec  consideretl  the  peculiar  change  in  the  tubercular  })rmlucts,  which  later 
was  named  caseation  by  Virchow,  to  be  chai-acteristic,  and  called  everylViing 
tubercular  where  it  wiis  found.  He  distinguished  the  isolated  tul>ercle  from 
diti'use,  tubercular,  chee.^y  infiltration.  Thus  Laennee  recognized  that  many 
processes  were  allied  whose  aflinity  was  often  disputed  afterwajxl,  and  has  only 
recently  been  established,  such  as  the  afBnity  between  "scrofulous"  cnlargument 
of  tlie  glands  and  tubeiTrulosis.  Another  opinion  became  quite  prevalent,  after 
Virchow  discovered  that  precisely  the  same  anatomical  process  as  tulxircular  casea- 
tion was  ala«j  found  in  inflammatory  prtMlucts,  whicli  wer?  certainly  not  luben^ular, 
and  in  cancerous  ulceraiions.  Hence  Virchow  made  a  sharp  distinction  between 
tubercle  and  those  new  growths  and  inflammatory  processes  which  had  become 
cheesy.  The  anatomical  criterion  of  tul>erculosis  wtis,  in  his  view,  the  i>resence  of 
th<*  miliary  tubercle^  a  gray  notlule.  the  size  of  a  millet -seed  at  tlie  largest^  made 
up  of  cells  like  lymph -corpuscles.  The  sttuly  of  the  finer  structure  of  the  miliary 
tubercle  was  now  pushed  mfjst  eagerly  V>y  Wagner,  Schiipjjot,  Langhans,  and 
others,  but  they  were  unable  to  rea<'h  perfect  harmony  regarding  its  origin  and 
signiGcance. 

As  long  ago  as  186j,  however,  a  discovoiy  was  made  whleh  pointcnl  unequivo- 
ealJy  to  the  only  way  which  could  lead  to  a  correct  knowlotlge  of  tubeivulosis.  It 
was  the  fact,  <liH<M)vered  by  Villemin,  that  tnbercuhxsis  van  \w  produced  artificially 
by  inoculating  healthy  animals  with  small  amounts  of  tulK^rcuhir  and  cheesy  sub- 
atancses.  Although  doubted  and  misinterpreted  at  first  in  various  quarters,  the  fact 
that  tuberculosis  can   be  transmitted,  and  consequently  the  fact  of  its  infectious 
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chamcter,  must  now  be  reffurded  a^  proved  hey«>iid  a  doubt.  la  the  genei'al 
chauge  which  our  opinions  upon  the  nature  of  iufectious  diseases  have  undergone, 
especially  in  the  last  few  years,  the  existence  of  a  specific,  organized  cause  of  tuber- 
culosis, too.  had  to  be  assuuied.  Klebs,  and  later  Cohnheini,  had  ali*eady  Avithout 
reserve  defined  tubevculusis  as  a  specific,  infectious  dittease  and,  sooner  than  we 
dared  to  hope,  R.  Koch  discovered  the  special  carriers  of  the  disease  in  the  shajie 
of  the  tubercle  baciUi,  in  the  yenv  1S81.  TJie  detiuitiou  of  tuberculosis  no  longer 
rests  upon  any  external  anatomical  character.  Every  dist?ase  is  tub^ri'ular  which 
is  excited  by  llie  pathogenic  action  of  a  8|)eciJic  kind  of  bacteria,  the  tubercle 
bacilli  discovered  by  Koch. 

The  pathogenic  bacteria  of  tuberculosis  belong  to  the  group  of  bacilli.  The 
tul>ercle  bacilli  are  r«Hldike,  of  small  diameter,  wlightly  rounde<i  at  their  extremi- 
ties, and  either  stniight  or  somewhat  bent.  Tlieir  length  is  perhaps  a  fourth  or  a 
half  that  of  the  diameter  i>f  a  red  hlood-cnrpuseJe.  In  the  interioj'  of  these  rocLs  it 
i-^  not  seldom  fKJS-sible  to  distinguish  very  minute  colorless  sjxits  which  are  proba- 
bly to  be  i-egajxled  as  endogenous  sjMjres.  The  tubercle  bacilli  have  no  indelM^nd- 
ent  motion  whatever.  Their  reaction  to  certain  colonng  mattera  is  very  charac- 
teristic, and  of  the  highast  impoi*tiince  with  regard  to  their  recognition  (see  below). 
We  know  with  ubsi flute  certaiuty  that  the  tuber'cle  t>a<-ilU  ai'e  always  pre.sent  in 
all  the  difierent  forms  of  pidnionary  tuberculosis,  both  in  the  lung  it.self  and  in 
the  expectoration  (ride  infra},  and  als<7  in  tubercular  diseu^ejj^  of  olher  organs, 
like  the  brain,  the  intestines,  the  spleen,  the  liver,  and  the  kidneys,  and  also  in 
''scrofulous  lymph-glands,''  in  "  fungous'*  discEises  of  the  Ijones  and  joints,  and  in 
the  so-called  lupus,  which  is  nothing  but  a  local  tnberculo.sis  of  the  8kin.  Pre- 
cisely the  same  bacilli  are  also  found  ui  the  "  spontaneous  "  tul>ei"Culosis  of  animals* 
such  as  monkeys,  puppies,  and  guinea-pigs,  and  in  every  tuberculosis  that  is  arti- 
ficially produced  in  animals  by  inoculatiou.  Finally,  by  the  discovery  of  tubercle 
bacilli  in  the  "  jnearly  distemper*'  of  cattle,  the  identity  of  this  disease  with  tuber- 
culosis—an identity  which  had  already  been  established  by  experiments  in  inocu- 
lation—was cciufirmed  anew. 

Koch,  by  his  snccessful  *'pnro  cultures"  and  inoculations  with  the  cultivated 
bacilli,  has  established  the  fact  that  these  bodies,  known  as  tubeivle  baciUi,  are  to 
be  regarded  as  orgfinize<i  and  as  the  special  cause  of  tuberculosis.  Bacilli  coming 
from  any  fresh  product  of  tubercular  disease  may  be  cultivated  at  a  constant  tem- 
pemturo  of  98"  to  lOO""  (^7*^38'*  C.)  upon  blood-serum  which  has  been  ^titfened  by 
heating,  and  upon  several  other  artificially  prepared  sods.  In  this  cultivation 
they  show  certain  characteristic  properties  in  their  growtli,  which  can  not  be 
fully  described  here,  and  they  multiply  to  an  unlimited  extent.  In  this  way  we 
can  keep  up  perftnitly  "  pure  cultures "  of  tul>ercie  bacilli.  Inoculation  experi- 
mentis  tried  with  them  on  all  sorts  of  creatures  always  give  a  positive  result.  The 
animals  fall  ill,  lose  flesh,  and  finally  die,  and  at  the  aato]>sy  we  find  undoubt 
tubercular  di.sease  of  the  internal  organs,  which  may  he  more  or  less  extensive.^| 
The  most  instructive  inoculations  are  tliose  into  the  anterior  chamlRT  of  the  ej 
in  puppies  or  guinea-pigs,  which  were  first  tried  by  Cohnheim  and  Salomonsen. 
After  an  incubation  of  two  or  three  w€?eks  we  see  here  very  plainly  an  eru|}tion  of 
the  fiiNt  nodules  of  tuiiercle  in  the  iris,  and  the  tuberculosis  spreads  to  the  other 
organs  of  the  Ixidy  later, 

.^TiOLOGY  r>F  Tuberculosis  in  Man. 


Tlie  distribution  of  tubercle  bacilli  must  be  remarkably  extensive,  for  tuber- 
cular diseases  occur  in  almost  every  country  on  earth.  The  predisposition  of 
mankind  to  the  disease  is  also  very  great,  and  thus  we  understand  the  frightful 
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faci,  which  statisticR  show,  that  nearly  on©  seventh  of  all  deaths  are  from  tuber- 
It  has  neither  been  proved,  nor  is  it  probable,  that  tubercle  bacilli  oiulti* 
iitside  of  the  human  body,  like  the  bucilli  of  splenic  fevej',  since  they  ouu 
Oerelop  only  in  a  couytaut  and  uniformly  wurm  temperature  between  85^  and 
104^  PO^-IO"  C).  We  must  therefore  rej3rai*d  thein  u»  true  jiarasites,  which  can 
live — ^tliat  is,  which  can  propag;ate  and  multiply — only  io  the  bodies  of  animals, 
but  they  seem  to  preserve  their  virulence  and  their  ability  to  multiply  outside  of 
the  body  for  along  time.  Phthisical  sputum  may  be  used  for  in<K^ulation  with 
•nicccss,  even  if  it  has  been  drietl  for  several  weeks.  The  tul>ercle  bacilli  also 
resist  moot  chemical  reagents,  like  nitric  acid,  very  decidedly. 

If  the  body  Ix^comos  infected,  then,  with  tubercle  bticilli,  it  is  always  proiiable 
that  they  Ivave  come  from  some  other  individual— mil n  or  bei^st— with  tubert^ular 
disease^  We  need  not  mention  how  numerous  the  opt>cjrtunities  for  infection  may 
be,  considering  tlie  pi*esent  general  distribution  of  tul>erculosis.  The  chief  sti-esa  in 
this  respect  Is  to  be  laid  upon  the  expectomtion  of  phthisical  palients,  whicli  con- 
tains the  bacilli.  This  dries  on  the  tlcK»r,  on  the  linen,  and  on  other  objects,  and 
then  the  srnull  particles  which  contain  the  germs  of  inf<.*ction  are  carried  olf  by 
the  air.  The  view  most  generally  held  is  that  the  material  which  contains  the 
bacilli  or  spores  i»  taken  into  the  IkhIv,  in  the  majority  of  cases,  along  with  the 
inspired  air.  This  ia  probable,  because,  in  mo.t  curses,  tijljcrculosls  has  its  starting- 
point  in  the  air-passages,  the  lungs,  or  larynx.  Inoculation  expenments  show 
tliat  the  first  exteuKJon  of  the  process  de])end»  upon  the  point  of  inoculation.  If 
it  be  in  the  anterior  chamber  of  the  eye,  the  first  nodules  appear  in  the  iris,  as  we 
have  said;  if  it  be  in  the  alnlominal  cavity,  we  have  llrhl  a  tuberculosis  of  tlie  [Miri- 
tonasum;  if  the  infectious  matter  be  inbale<t  we  have  flist  a  tuberculosis  of  the 
lungs.  For  several  years  Tappeiner  and  others  have  exjjerimentCHl  with  inhala- 
tioua  of  ]K)wdered  tuberculous  sputa  at  the  Munich  Pathological  Institute.  Pul- 
monary tuberculosis  could  always  l»e  pn.xiuccHl  by  these  inhalations  in  the  animals 
expenmented  upon.  Hence  it  seems  very  probable  that,  in  tubei-culosis  Ln  man, 
ihe  infectious  matter  ia  taken  directly  into  the  air-passages  by  tlie  breath.  In  this 
way  it  sometimes,  though  rarely,  attacks  the  upper  atr-passages,  aa  in  primary 
tuberculosLS  of  the  nose,  the  phar\-nx,  and  the  larynx,  but  more  frecpiently  it  af- 
fects tlie  dee]>er  portions  of  the  resinnitory  apparatus,  as  in  primary  tuberculosis 
of  the  lungs  and  bninchi. 

We  must  also  consider  other  methods  of  infection,  f^rst  among  which  is  the 
ponibtlity  of  infection  of  the  intestinal  canal  from  swallowing  the  infectious 

teriah  The  transmission  of  tid3ejx!ulosis  from  domestic  animals  to  man  plays 
fKirt  in  this  connection  which  perhaps  is  not  unimportant.  Since  the  j»early 
iHtemjM-r  in  cattle  is  identical  with  tuWrculosis  in  man,  Ihe  use  of  the  flesh  of 
such  animals  as  footl  furnishes  a  possibh*  means  of  infection.  It  is  a  still  more 
imiMnliint  circumstance,  however,  that,  wlien  pearly  nodules  are  present  on  the 
udder,  the  milk  of  the  diseased  animal  may  be  polluted  by  tubercle  liacilli,  and 
that  the  use  of  such  milk  a.s  food,  when  it  is  uncfKiketl,  certainly  Involves  the 
danger  of  the  transmission  of  tuberculosis.  Primary  tuberculosis  of  the  intes- 
tines, however,  does  not  seem  to  be  very  fT*e<]uent,  probably  Ix'cjiuse  the  tuljei-cle 

illi  which  have  been  swallowed  are  usually  destr»\ve<l  in  the  stomach. 

In  some  cases  the  tubercular  infe<tion  may  probably  arise  from  little  f^sf^tirefi 
and  excoriations  of  the  skin.  In  this  way  we  get  either  a  local  tuberculosis  of  the 
^kin,  like  lupus,  or  the  bacilli  a»*e  carried  by  the  lymphatics  to  the  neighboring 
glands  of  the  neck  or  axilla,  establish  themselves  there,  and  set  up  a  tulK-rcular 
disease  in  them.  In  conclusion,  we  have  still  to  mention  that  the  app.irently 
primary  api>earancc  of  tuborculo.sis  in  the  genitourinary  upjwiratus  leads  us  to 
Ihiok  of  the  iKissibility  of  an  infection  of  the  genital  or  urinary  organs, 
11 
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Considering  the  wide  distribution  of  the  tubcrclp  bucilli,  and  the  many  cham 
for  infection,  it  seems  wonderful  that  in  spite  of  it  so  many  men  escajjc  the 
case.  One  factor,  which  has  been  already  mentiouetl  hy  Koch,  must  be  borne  in 
mind,  however,  and  that  is  the  extremely  slow  growth  of  the  tubercle  bacilli. 
This  is  the  reivsun  Avhy  the  baeiHi  do  iit)t  always  I'emain  in  the  \n)d\\  but  in  many 
cases  are  eliminaled  ati^aiti  before  they  have  gained  a  definite  f<KithokL 

IiidividuiU  predisposition,  however,  is  another  factor  whirh  i>erhapo  is  still 
more  im|K>rtaDt — a  factor  which  we  can  not  well  explain,  but  which  we  can  not 
get  on  without,  at  tlie  present  time,  in  the  paiholoi^-y  of  many  infectious  diseases. 
In  our  conception  of  most  of  the  other  infectious  diseases,  as  well  as  of  tubercu- 
losis, we  must  assume  proi^isionally  an  unequal  predisjKJsition  to  disease  in  dilFei^ 
ent  individuals.  Only  a  pjirt  full  ill  of  all  who  ai^  exposed  to  the  action  of  the 
poison.  These  are  persons  in  whom  it  is  particularly  easy  for  the  poison  to  estab- 
lish atid  propagate  itself. 

We  have  kmg  eonsidei'ed  people  with  a  generally  feeble  physical  constitution 
as  especially  liable  to  tubercular  disease.  We  sjieak  of  a  " tubercular  habit"  (lyide 
infra).  In  this  connection  we  must,  of  course,  remember  that  much  that  we 
once  regarded  as  merely  the  signs  of  a  special  predisposition  to  disease  is  i-eally 
the  expression  of  a  disease  tliat  already  exi.sts.  If,  for  example,  we  once  affirmed 
that  'scrofulous"  childivn  had  a  special  pitdisposition  to  tuberculosis,  w^e  know 
now  that  the  so-called  tcrofukms  di.seases  of  the  mucous  membmnes,  the  lymph- 
glands,  and  the  bones,  uix"  the  results  of  an  exiRting  tuberculosis;  or.  at  least,  that 
this  is  so  in  a  large  number  of  cases. 

We  now  believe  that  many  evil  influences  which  were  once  thought  to  be 
causes  of  tuberculosis  act  only  in  inoreasinff  the  pi'edisposition  to  the  disetise.  In* 
sufficient  food,  bad  air,  severe  illness,  childbirth,  want,  and  care — these  alone,  of 
course,  can  never  produce  tuberculosis;  but  we  can  easily  imagine  that  the  body 
which  has  become  weakened  afl'ords  Icfs  resistance  to  the  injurious  influence  of 
the  tiiljercular  poison  than  does  the  strong  and  healthy  bod^ ,  Thus  it  seems  to 
us,  from  our  own  observations,  to  be  in  the  highesi  degree  probable  that  chronic 
alcoholism  increases  the  liability  of  the  individual  to  tuberculosis. 

People  used  often  to  speak  of  the  transition  of  other  affections  of  the  lungs 
into  pulmonary  consumption— that  is,  into  tuberculosis.  It  was  imagined  tliat 
an  old  bronchial  catarrh,  ciTiuptHiis  inllommatiou  of  the  luiigs,  or  catarrhal  pneu 
monia  in  measles,  or  whooping-cough,  could  leadily  become  "tuberculai-,"  It 
goes  without  saying  that  such  an  idea  is  no  hmger  tenal>]e,  after  the  demonstra- 
tion of  the  specific,  infectious  nature  of  tuberculosis.  If  we  .see  a  pulmonary 
tuberculosis  develop  as  a  sequel  of  any  other  affection  of  the  lungs,  we  can 
expj'ess  the  relatioti  l>etween  the  two  diseases  only  in  this  wny,  that  the  first  dis- 
ease furnished  a  fnvonible  soil  for  infection  with  tubercular  virus,  and  tliat^ 
consetpjontly,  the  tubei'cle  bacilli  could  more  e.-isily  take  root  utxsn  a  pi-eviously 
diseased  nnicous  membrane  than  under  normal  conditions;  moreover,  there  is  no 
doubt  that  many  of  the  affections,  whose  "  tininsition  into  tuberculosis"  we  once 
assumed,  are  themselves  tubercular.  Tliia  is  the  case,  as  we  sliall  see,  in  many 
cases  of  pleurisy.  No  one  will  now  admit  the  truth  of  the  theory,  which  Nie- 
raeyer  once  vigorously  defended,  that  a  primary  pulmonary  hieraorrhage  cotdd 
cause  the  development  of  pulmonary  phtliisis.  Certainly,  in  tlie  cases  which 
a]>|)arently  support  such  an  opinion,  the  pulmonary  haemorrhage  is  not  the  cause, 
but  a  symptom,  of  pulmonary  tuberculosis. 

No  single  factor,  however,  of  those  which  favor  the  preilisposition  to  tuber- 
culosis, plays  so  manifest  and  so  irisible  a  part  as  does  heriHlity.  The  fact  of 
the  heredity  of  phthisis  meets  us  with  such  uncommon  frequency  that  it  must 
have  forced  itself  upon  the  notice  of  the  older  physicians.     In  the  great  majority 
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of  all  cases  of  phthisis  we  can  make  out,  by  close  question  ingp,  that  in  the  family, 
either  among'  fhe  older  memliera  or  among  the  brothers  and  sisters,  one  or  more 
cases  of  tubercular  disease  have  already  occurred.  The  closer  we  investigtite,  a«d 
the  more  we  aejirch  for  some  one  of  the  ditferent  forms  ia  which  tuberciilosig 
eaii  sliow  itself,  like  pleurisy,  or  atfections  of  the  bones  and  joints,  the  more 
frequently  we  can  make  out  this  hereditary  predisposition. 

While  there  can  be  no  doubt  of  the  facia  themselves,  their  explanation  is  by  no 
means  a  simple  one.  At  all  events,  the  question  of  the  heredity  of  tuberculosis 
now  needs  to  be  studied  with  renewed  care.  The  hereditary  character  of  tuber- 
culosis  may  very  well  harmonize  with  its  infectious  character*  We  mifii'ht  as- 
sume in  this  case  a  perfect  analoiry  with  sypliilis  -  namely,  a  transition  of  the 
infectious  material  from  the  i)nrent  to  tlie  r-ljild  Wfore  Inrth.  There  is  only  one 
striking  difference  l>etween  syphilis  and  tuberculosis — Uiat  the  children  of  syph- 
ilitic parents  very  often  come  into  the  world  witli  definite  sigrns  of  infection,  while 
congenital  tuberculosis  in  this  sense  is  an  extremely  rare  occurrence.  We  must 
accordingly  compare  tuberculosis  to  that  form  of  here<litary  syphilis  {luen  heredi- 
taria tarda)  in  which  the  first  symptouis  of  the  affection  come  on  at  a  late 
period. 

Since  certain  considerations,  however,  constantly  oppose  such  a  theory,  we  are 
of  late  dbjxiscd  to  assume  that,  as  a  rule,  tuberculosis  in  itself  is  not  inherited,  but 
only  the  predisposition  to  tubercular  disease.  This  opinion  agrees  with  the  facta 
that  members  of  a  family  in  which  tuberculosis  prevails  very  oft^n  show  the  so- 
called  tubercular  habit  even  without  any  real  tubercular  disetu^e;  and  that  they 
often  have  *'  weak  lungs" — that  is,  that  they  easily  get  out  of  breath,  and  manifest 
a  distinct  tendency  to  catari'h  of  the  respiratory  organs.  Another  fact,  which  to  a 
tsertain  extent  may  be  regarded  as  an  argument  against  the  assumption  of  a  direct 
hereditary  transmis,<<iion  of  the  disease,  is  iliat,  in  cases  of  api>uretitly  hereditary 
tuberculosis,  as  a  rule  Lliose  organs  first  show  evidences  of  disease  which  are  most 
exposed  to  an  infection  from  the  outer  world— namely,  the  lungs  and  lar>'nx. 

Meanwhile  there  is  a  thinl  p»:>ss>ibility  to  be  considered  with  regard  to  the  *' in- 
heritance of  tul>erculosis."  Many  cases  of  nppareutly  inberitcMl  tul^iTulosis  are, 
in  all  probability,  to  be  explained  by  the  fact  th:it  children  or  relatives  who  are 
constantly  in  the  company  of  a  patient  with  phthisis  are  decidedly  more  exposed 
to  the  danger  of  infectmn  than  other  persons.  This  is  also  the  reason  why  tuber- 
culosis is  very  often  conveyed  from  husband  to  wife,  or  lUCC  ver^a,  of  which  wo 
might  furnish  a  series  of  examples  from  our  own  experience. 

The  ago  of  the  patient  has  an  important  iufluencci  upon  the  predisposition  lo 
tubercular  disease.  Pulmonary  tulierfulosis  occurs  with  s|>ecial  frequency  in 
youth,  between  fifteen  and  thirty.  It  is  not  rare  in  childix?n.  After  forty  it  is 
much  rai'er  in  its  proiiounce<l  forma,  but  it  is  sei'U  even  in  the  most  advance*!  age. 
Slight  tuljcrculous  changes  are  very  frequf'ntly  fcnnid  at  autopsy  in  the  lung«  of 
old  pers<ins.     These  changes  have,  as  a  rule,  no  rlinical  signiticance. 

It  has  not  yet  been  shown  tliat  sex  lias  a  special  influence  upon  the  predisposi- 
tion to  the  disease. 


*  Jani  hu  triAcIe  the  vorv  mtcresting  oboervation,  that  a  few  tubercle  bacilli  may  be  found  in 
pIlthI^L>  in  tl)e  vnfl  deferens  and  the  prootate,  or  in  the  folds  of  the  lining  membrane  of  the  tubcM, 
«-■  iont  disease  of  the$ie  parts.    Whellier  thia,  however,  explaina  the  hereditary  traaamuaion 

0i  t  -i:s  is  M  yc't  doubtlul. 
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Patholoqical  Anatomy  of  Tuberculosis,  especially  of  Pulmonary 

Tuberculosis. 

If  now  we  inquire  wherein  eonsisls  the  injury  which  the  tul:»en-le  bacilli  in-' 
ilict  upon  the  bixly,  the  first  point  to  eniphiusizc  is  that  the  action  of  the  tulx*rcle 
bacilli  is  at  first  invariably  purely  local.  Tuberculosis  does  not  belong*  to  the 
"  general  infectious  diseases,''  in  which  the  infection  of  the  whole  organism,  the 
*' general  infection"  of  the  bodiy,  predominates  over  tlie  local  disturbances.  The 
essence  of  tuberculosis,  at  least  in  the  groat  majority  of  cases,  is  the  local  disease. 
The  tubercle  bacitli  give  rise  to  definite  anatomical  chang^es  in  the  organs  where 
they  settle,  and  the  consequent  ditetarhance  of  function  in  the  oi-gan  has  an  effect 
on  the  rest  of  the  Ixidy.  In  many  cases  the  whole  body  may  lie  so  little  affected 
that  vve  may  be  justified  in  sfiyinj^  that  thei^e  is  a  purely  "local  tuberculosis." 

The  danger  of  tubercular  di.sea.ses,  however,  consists  in  tlic  fact  that  the  IocaI 
affection  often  attacks  the  most  important  organs,  as  the  luug;8  and  the  brain, 
and  sets  up  such  extensive  anatomicul  changes  in  them  that  becauHe  of  these 
changes  alone  it  becomei?  imixissihle  for  life  to  continue  longer.  Besides  this»  the 
infection  in  many  cases  does  not  always  confine  itself  to  one  organ,  but  the  infec- 
tious material  extends  over  the  biidy  by  wu\'s  and  means  which  we  shall  lejirn 
in  part  later  on,  and  attacks  one  org^m  after  another,  or  even  many  at  once. 
Finally,  it  is  to  be  said  that  the  i>eciihar  character  of  the  clianges  cau.sed  by  tubc^r- 
culosis  explains  why  these  are  often  the  cause  of  maniffdd  secondary  processes, 
such  as  t  )xic  etfects  and  secondary  infections.  Thus  arise  fever  and  other  impor- 
tant symptoms,  which  will  be  minutely  considei'ed  later. 

The  entire  local  action  of  the  tubeivle  bacilli — tl»at  Ls,  the  pathological  anat- 
omy of  tuberculosis  —  is  almost  wholly  independent  of  the  organ  attacked. 
Tuberculosis  belongs  to  the  group  of  so-caUed  "infectious  tumors"— that  is,  the 
IfK'al  action  of  the  tubercle  bacilli  consists  chiefly  in  the  production  of  a  prH>lifera- 
tion  and  accumulation  of  cells  at  their  place  of  settlement,  which  is  termed  a 
tubeiTular  new  growth. 

Accoi-diug  to  the  later  investigations  of  Arnold,  Baumgarten,  and  others,  the 
process  begins  with  hyi>erplasia  of  the  normal  tissue.  Ix  ith  of  the  interstitial  and 
of  the  epithelial  cells.  In  this  way  are  developed  the  socalled  epithelioid  cells 
and  the  giant  cells.  The  next  step  in  the  pi-occss  is  the  mignition  of  uumen>us 
Icucocytes.fi'om  the  surrounding  bh_K»d'Ve.ssels.  The  leuc(K'ytes,  or  round  cells, 
collect  about  the  above-mentioned  new-formed  cells,  and  may  finjilly  completely 
cover  them.  A  network,  or  reticulum,  is  found  Ix^twccn  the  individual  new- 
formed  cells  and  the  wandering  cells.  This  probably  represents  the  remains  of 
the  original  interstitial  tissue,  crowded  ajvart  by  the  increa.sed  number  of  cells. 
There  is  no  new  foi-niution  of  vessels.  The  tuWrclc  contains  no  hi  owl -vessels. 
The  tul>ercle  bacilli  lie  especially  inside  the  giiuit  cells,  but  also  in  their  vicinity. 

If  these  changes  have  progressed  far  enough,  they  becoine  visible  to  the  naked 
eye  as  a  small,  circumscribed  grayish  point,  which  is  called  a  miliary  tuljercle. 
From  these  minute  nodules  the  dij-ease  itself  obtained  its  name  of  tuberculosis. 
By  approximation  and  coale^scence  of  neighboring  tuljercles — ^for  these  keep  devel- 
oping because  of  the  spread  ctf  the  local  infection— the  tuberculous  formation 
continually  extemls  itself,  and  thus  are  gradually  formed  the  large  tubercular 
nodules,  and  finally  the  diffuse  tuberculous  new  growth  or  the  diffuse  tubercu- 
lous infiltration. 

The  tuberculous  new  growth,  as  such,  can  .scarcely  ever  l>e  distingiiished  histo- 
logically from  other  infectious  tumors,  such  jus  those  seen  in  syphilis  and  leprosy. 
Tul>orculosis,  however,  has  a  characten.stic  difference  in  its  final  stages  of  che^y 
degeneration  and  eventual  disintegration  of  the  new-formed   tissue,  procesaes 
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which  are  apparently  cormected  with  the  absence  of  blood-vessels  and  ihe  conse- 
quent deficiency  uf  nutrition  of  the  new  formation.  Both  the  tuberculous  infil- 
tration tind  also  the  portions  of  the  orig'iual  tissues  inclosed  by  it  perish,  lose  their 
uuclei,  and  finally  become?  diaLutegrated.  The  manner  in  which  they  are  destroyed 
— namely,  '*  fatty  di'gi^ueration '' — belnu|rs  in  the  jp^up  of  the  so-called  coagu- 
lation net-niH<*8.  This  process  is  recognizable  to  the  naked  eye,  because  the  tuber- 
culous infiltrdlion  when  it  becomes  thus  degenerated  takes  on  a  pronounced  yel- 
lowish color.  Wherever  the  necrotic  portions  of  tissue  are  superficially  situated 
they  are  cast  off,  giving"  rise  to  tuberculous  ulcers, 

Alon^ide  the  tuberculous  new  formation  there  are  found  in  the  organs  af- 
fect-cd  with  tuberculosis  vai'ious  inflaraniatory  processes,  either  simple  or  sup- 
punitive  or  ha^morrhagic.  We  may  therefore  surmise  that  the  tulxTclc  bacilli, 
besides  their  characteristic  effects,  act  simultaneously  in  another  r6le  as  excitants 
of  inflammation;  but  it  is  very  probable,  and  especially  so  in  pulmouarj-  tubercu- 
losis, that  many  of  tlie  inflammatory  changes  w  hich  arise  are  not  jjeculiar  to  the 
tuberculosis  as  such,  but  are  to  be  regarded  as  secondary  processes  {vide  infra), 

Aa  regards  tlie  special  anatomical  pitx'esscs  and  appearauoes  in  pulmonary 
tuberculosis,  the  tubercular  ehan^  usually  begins  in  the  walls  of  the  smallest 
br*jnchi,  or  not  rarely  in  the  alveoli  themselves.  The  disease  does  not  begin, 
however,  in  many  different  parts  of  the  luiig^  at  once,  but  prol>ably  in  one  or  two 
circumscribed  spots  only,  and  in  a  great  majority  of  cases  in  one  apex.  We  do 
not  know  why  the  apices  are  ho  often  tlie  start- njf-point  of  phtliisis,  but  perhaps 
it  is  because  of  their  relatively  slit^hter  expirati>ry  power,  which  renders  them  a 
favorable  lodging-place  for  the  tul>ercle  bacilli. 

The  tuberculiir  infiltration  begins  in  the  bronchial  wall  and  extends  gradually 
to  the  periphery.  A  tubercular  |>eribronchitii*  arises  as  a  result  of  the  original 
tuljerctjlar  bninchitls.  The  infectious  material,  as  soon  as  there  is  any  super- 
ficial ulceration,  is  remlily  carried  from  the  original  fmuis  of  the  disease  to  other 
bn»u<"hi,  by  means  of  the  current  of  air,  and  thus  the  disease  gradually  extends. 
Tubercular  peribronchitis  is  usually  easily  recognissed  with  the  naked  eye.  We 
notice  the  little  lumen  of  the  bronchus  in  the  middle  of  the  ** cheesy  ■'  nodiile, 
which  at  fii*st  is  gray  and  later  yellowish.  Many  of  the  adjacent  notlules  run 
together  in  part,  and  even  entirely.  The  Itimen  of  the  bronchus  is  either  wholly 
tugged  by  the  infiltration,  or  the  destructiftn  of  the  necrotic  cells  Ijcgins  in  the 
ddst  of  the  peribronchitis.  In  the  latter  case  the  hiinen  is  enlarged  to  a  little 
irregular  hole — the  first  beginning  of  the  formation  of  a  cavity. 

The  alveolar  tissue  of  the  lung  can  not  long  remain  unaffected,  with  wich  a 
of  the  smaller  bri>nchi.  Lobular  atelectasis,  the  necessary  result  of 
tayery  i>errnanent  bnjncliial  obstruction,  must  arise,  but  this  soon  passes  into  a 
lobular  pneumonia,  which  fit)ra  it.s  specific  nature  later  becomes  caseous.  We 
rati  not  go  into  the  hisfohigicnl  det/iils  here.  The  alveoli  are  filled  with  pus- 
corpuscles  and  large  epithelioid  cells,  which  are  considered  by  many  authoTS 
to  be  the  offspring  of  the  alveolar  epithelium.  Tlie  alveolar  walls  are  also  infil- 
trated. Tliis  finally  results  in  tho  desti-uction  of  the  cheesy  and  necrotic  tissue. 
and  consequently  in  the  formation  of  cavities.     At  other  times  the  neighboring 

lules  run  together,  and  the  tubercular  infiUration  thus  extends,  giWng  rise  to 
sdiffuan  caseous  pneumonia.  These  pnx^t^ses  may  all  be  readily  recognized  by 
t'  \  eye.     The  earlier  stages  of  ateleot^isis  and  infiltration  correspond  to  the 

gray  coloring  seen  in*  the  so-called  gelatinous  infiltration  of  Laennec, 
and  ihe  transition  to  casejition  is  recognized  by  Ihe  eye  from  the  yelh^wish  color. 

Al though  all  the  prm^esses  thus  far  de.s«?ril»e<l  are  destructive  in  their  nature, 
changes  are  also  found  in  the  lungs,  in  tuberculosis,  which  seem  to  have  a  tendency 
toward  circumscribing  the  disease  and  toward  healing.     Prominent  among  these 


eae=i 


.^aia. 


ft4 


DISEASES  OF  THE  RESPIRATORY  ORGANS. 


are  the  olii-ouic  interstitial  prcx^esses.  We  mt?et  witli  the  fonnation  of  new  con- 
nective tissue^  partly  iibout  the  tubercular  infiltration,  but  especially  where  there 
is  already  destruction  of  tissTie,  and  this  leads  to  contraction  and  the  formation  of 
a  firm  cicatrix.  The  encapsulated  cheejisy  masses  may  then  be  in  part  reab- 
sorbed; in  part  they  undergo  calcitication.  The  possibility  of  such  a  halt  in  the 
ttil>ej*eulous  pi-occss  depends,  however,  ujxtn  certain  conditions.  The  tuberculous 
new  growth  aud  Oja  desti'uctiou  must  not  advance  t<^o  rapidly,  and  the  now-formed 
tissue  must  not  itself  be  destr*)yed  before  it  becomes  cicatrized.  We  see  the 
cicatricial  formation,  thert^fore,  more  especially  in  chronic  cases;  we  fi.nd  it  in 
places  which  have  been  affected  the  long^eat,  and  whei-e  tlie  tubercular  process, 
perhaps,  has  finally  come  to  a  stundatiU  of  its  own  accoitl.  Macroscopic^lly,  this 
cicatricial  cimnective  tissue  is  comiMJsed  of  a  thick,  lirm  substance,  usually  pifj- 
niented — the  so-called  pigrinent  induration.  If  tlie  cicatricial  formation  foUows  a 
previous  extensive  destinjction  of  the  pulmonary  tissue,  tlie  affected  i>ortion  of  the 
lung  may  thus  be  diminishetl  to  less  than  half  its  ori^iual  bulk.  Cavities  and 
firm  cicatricial  tissue  form  the  anatomical  basis  of  such  an  extensive  '*  pulmonary 
contraction."  The  cavities  are  either  formed  in  the  usual  way  from  the  destruction 
of  lung  tissue,  or  they  may  be  siuiple  bronchial  dilataliuns  due  Uj  the  traction  of 
the  contracted  tissue — bronchiectasie  cavities. 

The  conti^actile  ehangies  in  pulmonary  tulwrculosis  teach  us  that  the  tuber- 
cular process  is  in  itself  capable  i»f  healing.  The  incurability  of  most  cases  of 
phthisis  is  due  to  the  fact  that  the  infectious  material  from  every  existijigf  lubei*- 
cular  no*lule  is  carried  into  otlier  bronchi,  and  thew  sets  up  a  new  tuberculosis. 
Thus  the  disease  is  constantly  extended.  The  original  tubercubjsis,  which  was 
localized  in  one  ajiex  only,  gradually  spwads  to  the  lower  jwrtion  of  the  lung. 
The  infectious  material  is  carried  by  coughing  into  the  trachea,  and  fi'om  this 
p<unt  may  be  carriotl  by  inspiration  into  thi*  other  lung,  TljLs  becomes  diseased, 
and  finally  ihere  Is  such  an  extensive  destruction  of  the  lungs  as  to  nuike  the 
further  continuance  of  life  impossible. 

Besides  the  si>ot.s  of  specific  tuljcrcular  disi*ase,  we  veiy  often  find  in  phthisical 
lungs  simple  inflammatory  processes,  bi^nchitis,  lobular  catarrhal  pneumonia,  and 
Bometimes  even  croupous  pneunionia.  This,  of  course,  is  rarely  extensive.  These 
clianges  may  be  partly  due  to  the  influence  of  the  tul)ei"cle  bacilli  theTuselves 
in  exciting  inflannnation,  but  it  is,  of  course,  easily  conceivable  that  many  oilier 
excitants  of  inflammation  may  easily  settle  in  the  secretions  of  tlie  biYnichi  and 
the  ca\ities,  and  lead  to  complicating  diseases  of  tlie  bituichial  mucous  membrane 
and  the  alveoli.  Tlius  in  pulmonary  tuberculosis  a  local  gangrene  may  occasion- 
ally ai'ise.  An  es]>ecial  imixirtance  attaches  to  the  secondary  inttammatory  pn> 
ccsse.s  in  the  lungs,  because  they  furnish  a  suitable  spot  for  the  subsequent  inva- 
sion of  the  tubercle  bacilli.  Thus,  in  phthisical  patients,  foci  of  simple  inflamma- 
tion very  frequently  assume  a  tulwiTulous  character. 

If  we  consider  the  list  of  anatomical  processes  which  are  found  in  tuberculosis 
of  the  lungs,  and  wliich  may  be  combined  in  the  most  manifold  way.^,  we  can 
understand  the  gi^at  divei'sity  in  the  anatomical  picture  in  difi'ereut  easels.  Sim- 
ple bronchitis,  tuberculosis  of  the  bronchial  wall  and  tubercuJar  peribronchitis, 
diffuse  cheesy  pneumonia,  and  destruction  of  the  tubercular  new  growths,  with 
the  formation  of  cavities,  on  the  one  hand,  contracting  intci-stitiai  pneumonia, 
cicatricial  formation,  and  pigment  induration  on  the  othei' — these  are  the  com- 
paratively simple  anatomical  lesions  from  which  the  whole  pnx^ess  in  its  most 
varied  fornjs  is  comi)osed.  Besides  this,  we  often  find  here  and  there  one  or 
more  miliary  tubercles  scattered  through  the  lungs  which  are  probably  due  very 
largely  to  an  extension  of  the  infectious  material  by  means  of  the  blood  op  lymph 
current. 
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Tlie  secondary  tubercular  di«jofises  of  the  pleura,  the  bruiiohial  glands,  and 
otiier  organs,  will  receive  a  special  description. 

CLCfiCAL  History  of  Tuberculosis  in  Generai-  axo  of  Pulmonary  TxmwRr 

CUL08IS  IS  Pakticular. 

In  judging  of  the  various  appearances  in  the  clinicul  picture  of  tuberculosis 
we  must  eepeciall J  consider  the  fullowinf^  points:  The  place  of  the  flrsl  infec- 
tion is  of  the  chief  inii>c>rtance— that  is,  the  phice  where  a  local  atfection,  set 
up  by  the  tubercular  pfiisnn,  flrst  arises.  As  has  been  said,  the  lungs  are  the 
organs  first  attacked  in  a  larsre  niimlier  of  cases,  and  such  cases  are  termed  pri- 
mary pulmonary  tuberculosis.  In  other  cases,  the  tubercular  ixjison  first  lixea 
itself  in  the  larynx,  as  in  priiiuiry  laryngeal  tuberculosis,  or  it  refiches  the  intes- 
tine, as  in  primary  intestinal  tuberculosis,  or  the  geni to-urinary  organs,  as  in 
primary  tuberculosis  of  the  genitourinary  apparatus,  etc.  In  other  cases  still,  we 
apparently  have  to  do  with  a  priinary  tuberculosis  of  the  serous  membranes  {mde 
infra)  or  of  the  lymph-glands,  imriicularly  the  bronchial  lymph-glands  {fide 
infra);  and  tinaJly,  we  very  oft*'U  st^e  i»rininry  tubercular  diseases  of  the  Ixmes 
and  jointH.  to  whi<*li  the  most  part  of  the  formerly  so  called  ohnmic  scrofulous  and 
fungous  inJlammatious  of  the  b«incs  .^nd  joints  l)eh*ng.  It  is  obvious  that  all  these 
diseases,  althongh  identical  aHiologicaliy,  must  have  a  very  different  clinie^d  ap- 
pearance. 

Another  reason  for  the  great  variation  in  the  course  of  tuberculosis  is  found  in 
the  fact  that  the  extRusion  i»f  tlie  lix*al  tubercular  process  may  vary  very  gi-eatly 
as  regards  time.  Tuljeit^ulosis  m  one  case  may  j>n:xhico  the  most  extensive  destruc- 
tion in  b«^th  lungs  in  a  few  months  or  even  weeks,  and  in  another  caEe  it  may 
remain  almvst  quiescent  for  years,  or  advance  only  very  slowly.  We  do  not 
know  fully  on  what  these  dilfei*ences  depend,  but  nnicJi  is  certainly  due  to  the 
hygienic  inttuencea  under  which  the  patient  lives.  In  the  last  instance,  however, 
we  are  often  led  to  think  of  individual  differences  of  constitution,  which  now 
check  and  now  favoi-  the  nipid  extension  of  the  disease. 

A  third  and  tinal  reason  for  the  differences  in  the  course  of  tubercular  infec- 
tion is  the  manner  of  the  further  extension  of  the  tubercular  poison  in  the  body. 
As  we  shall  see  in  the  description  of  tulic^rcnlosis  in  single  organs,  there  are  differ- 
ent ways  in  which  tuberculosis  may  pass  from  one  organ  to  another.  Many  con- 
tingencies are  involved  here,  and  we  can  easily  comprehend  how  greatly  the 
whole  clinicnl  course  of  tlie  disease  must  l)e  modified  by  tlie  rapidity  ami  th© 
degree  in  which  individual  orgsms  arc?  alfei'tcd. 

After  these  preliminary  remarks,  which  we  have  tliouglit  necessary  to  a  right 
undemt&nding  of  tulieivtihir  disease  in  general,  we  will  pass  on  to  the  description 
uf  the  clinical  course  of  pnhimnary  tuberculosis. 

The  ons(»t  of  pulmonary  tuberculosis  is  quite  slow  and  gradual  in  the  majority 
of  cases.  The  patient  can  give  only  an  approximate  idea  of  the  time  %vhen  he 
begtm  to  l>e  ill.  The  sjTiiptoms  which  he  notices  are  referretl  tlirectly  to  the  res- 
piratory organs.  Tlie  cough  and  its  attendiuit  expectoration  ai^e  the  chief  things 
which  atfect  him.  Besides  that,  there  is  often  pain  in  the  chest,  either  the  pleu- 
ritic stiti^-h,  or  a  |>ain  in  the  sternal  region,  or  pain  between  the  shoulder-blades. 
The  patient  is  also  apt  to  complam  of  shortness  of  breath,  especially  on  sever© 
physical  exertion. 

B^des  these  symptoms,  which  point  pretty  directly  to  disease  of  the  lungs, 
there  are  often  quite  striking  general  s,vmploms.  Tlie  patient's  emaciation  is 
especially  noticeable,  which  may  be  partly,  though  not  wholly,  explained  by  his 
lo0  of  appetite.    Besides  the  emaciation  there  is  a  steadily  uicreusing  pallor  of  the 
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skin.  The  patient  also  sho¥^  a  general  tlullae-ss,  weakness,  and  disinclination  to 
work,  There  is  not  infrequently  a  slight  rise  of  tepjporature  in  the  first  stages 
of  the  disease,  which  causes  chilliness  and  subjective  feeliu{^  of  heat.  Severe 
niglit-sweats  may  also  be  noticed  early. 

xVll  such  geuei'al  sj'tuptoLos  shoultl  determine  tlie  physician  not  to  regard  the 
mild  thoracic  symptoms,  wliich  are  also  pi^eseut^,  as  insignificant,  bul  to  think  of 
the  p*>SB^ilJility  of  incipient  tuberculosis.  It  is  very  important  to  renieraber  tliat 
the  pulmonary  symptoms  may  be  entiii^ly  subijrdinate  to  the  general  symptoms 
meiitiouedt  and  that  the  patient  himself  is  apt  to  pay  little  or  no  attention  to  them. 
bicipient  plithisis  is  thei-efore  frequently  diagriosticated  as  simple  "chlorosis''  or 
*'  gastric  catarrh  "  for  a  lung  time,  and  is  treated  as  such.  An  early  and  careful 
physical  examination  of  the  lungs  and  of  the  exi>ectoration  is  the  only  protection 
against  such  an  error. 

Both  the  pulmonary  and  the  general  symptoms  aBsume  significance,  if  we 
have  to  do  with  a  patient  in  whom  we  suspect  a  "  tubei-cular  predisposition,"  We 
very  often  meet  people  in  whose  family,  either  in  the  parents  or  the  brothers  and 
aisters^  several  cases  of  phthisis  have  occurred.  They  are  |>ersons  who  are  always 
pale  and  weak,  and  who  have  pi'cviously  shown  a  special  liability  to  disease. 
particuhirly  to  disease  of  the  respiratory  organs.  They  have  perhaps  had  diseases 
which  our  present  tlieories  bring  into  direct  i-elalion  wHth  tubercular  infection. 
We  refer  to  those  quite  frequent  eases  of  pulmonary  tuljerculosis  in  jiersoua  who 
have  previously  suffered  fixun  '*  seinrtf ulous  diseases/'  like  chronic  swelling  of  the 
lympli-glands,  chnmic  affections  of  the  eye  or  ear,  or  fungous  diseases  of  the 
bones  and  joints.  Tliis  fact  does  not  signify  that  scrofula  passes  into  tuberculosis. 
It  is  much  moi'c  probable  that  many  scrt>fulnus  diseases  are  really  tubercular,  as 
has  been  pi-oved  by  the  result  of  innculutions  in  animals,  and  recently  by  the  dis- 
covery of  tulx^rcle  bacilli  in  "  sci-ofulous  "  lymph-glands  and  in  the  fiipgus  nodules 
in  the  bones  and  joints. 

As  we  have  said,  pulmonary  tuberculosis  often  develops  in  persons  who  have 
suffered  before  from  diseases  of  the  respiratory  mucous  membrane,  in  whom,  as 
the  expi-ession  is,  the  lungs  have  always  been  the  }oeu»  minoriff  remstenficp. 
The  predisposition  to  tuberculosis  may  really  perhaps  coincide  at  times  with  the 
preiHsp<isition  to  other  pulmonary  affections;  thus  we  see  tubercular  patients  who 
have  previously  had  several  attacks  of  croup* uis  pneumonia.  In  other  cases  how- 
ever, the  pi-eih'sposition  to  tubertuilosis  is  probably  caused  by  some  disea.se  of  the 
respii-atory  mucous  membi-ane,  although  sometimes  these  pi'evious  diseases  of 
the  respiratory  orgnns  are  tliemselve-s  of  a  tubercular  nature.  This  is  especially 
true  of  pleurisy,  but  we  shall  have  to  take  up  its  relation  to  pulmonary  tuberculo- 
sis somewhat  more  in  detail  in  our  deficription  of  pleunsy. 

Although  the  first  symptoms  of  pulmonary  tuberculosis  often  develop  in  people 
who  were  not  quite  well  befoi*e.  this  is  true  in  only  a  part  of  the  cases.  We  often 
see  precisely  the  same  symptoms,  both  the  pulmonary  and  the  general,  occurring 
in  persons  who  previously  seetned  quite  well  and  strong.  No  constitution  is  per- 
fectly protectee!  aguinst  the  disease.  We  have  even  seen  the  herculean  athletes  of 
a  circus  die  of  phthisis. 

In  distitu'tion  fmm  the  slow  and  gradual  method  of  tlie  development  of  tuber- 
culosis which  has  just  l>een  described,  the  fii>it  symptoms  in  other  cases  may  be 
more  sudden.  A  definite  exjwsure  is  often  given  as  a  cause,  after  which  the  first 
symptoms  of  the  disease  have  speedily  developed.  It  goes  without  saying  that  we 
must  consider  these  harmful  influp'nces — a  cliilling  of  the  body,  a  cold  draught. 
over-exertion,  or  marked  mental  excitement^ — at  ntost,  as  exciting  causes. 

Some  cases  ui  our  own  observation  seem  to  us  worthy  of  note,  in  which  young 
people  have  fallen  ill  quite  suddenly,  with  rather  severe,  general  febrile  symp- 
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toms.  At  first  no  cause  for  the  fever  could  be  made  out,  bo  that  the  dia^osis 
was  in  doubt,  or  the  attack  was  even  falsely  rf?garded  as  typhoid  or  some  other 
disease.  Hnnie  time  later  thoracic  symptoms  develojKid,  and  it  became  possible  to 
detect  the  physical  si^is  of  phthisis.  Most  of  these  cases  took  quite  a  rapidly 
pnjgressive  coui-ae. 

In  coriclu8ii)n,  those  cases  are  to  be  nipntioned  in  which  the  fli-st  signs  of 
tiibejroulosis  appear,  not  in  the  lungs  but  in  the  larjTix.  The  full  description  of 
ibwe  cases  has  already  been  given  in  the  chapter  on  larj^geal  tuberculoids  (see 
V^igo  136). 

The  further  course  of  pulmonary  tuberculosis  may  vary  so  much  that  it  is  im- 
p:wsible  to  give  a  complete  enumeration  of  all  the  possibUities. 

In  some  cases  it  advances  rapidly.  We  can  make  out  the  extension  of  the  dis- 
ease objectively,  almost  fiTun  week  to  week.  At  Hrst  the  apex  of  one  lung  alone 
is  attacked,  soon  after  the  lower  lobe  of  the  same  lung,  then  the  other  lung,  either 
at  the  apex  first  or  in  the  luwer  part.  Besides  the  pulmonary  symptoms,  thei-e  is 
quite  a  high  fever,  ra]>idly  increasing  emaciation,  and  general  loss  of  strength. 
Death  ensues  in  a  few  months.  We  term  such  cases  fiorid  phthisis^  or  ^'gailoping 
&>nsumption.'' 

In  other  cases,  however,  the  disease  has  a  remarkably  chronic  course.  Its 
onset  is  very  gmdual,  or  else,  after  rather  an  acute  onset,  there  is  a  c<imparative 
cessation  of  all  symptoms.  The  tho!*acic  sj'mptoras  do  not  disapp<iar,  but  they  are 
only  trifling,  and  do  not  disturb  the  patient.  Phyyjical  examination  of  the  lungs 
does  not  show  any  extension  of  the  process  for  months.  The  fever  which  accom- 
panies it  is  slitrht,  if  there  be  any.  The  patient  it^niains  quite  well  uourishe<l,  but 
in  some  rases  there  is  a  go<jd  deal  of  weakness,  Hu  feels  better  and  worse  by  turns, 
his  condition  being  greatly  intluenced  by  the  care  and  nursing  he  receivesu 

Unilateral  contiiictiug  phthisis  especially  hius  this  comparatively  favorable 
course  {ride  mtpra).  The  affection  ivniains  contined  to  one  lung  for^i  long  time. 
The  occurren<!e  of  contraction  shows  the  slight  t<>ndency  of  the  tul>en*ular  process 
to  advance,  and  with  sati-sfactory  cai-e  the  }>atient  may  remain  quite  well  for  years. 

In  coises,  too,  which  have  ha<l  severe  sj^iptoms  for  a  long  time,  a  lem|x>rary 
itandstill  of  the  atfection  nuiy  t^ike  place,  or  an  actual  improvement  in  all  the 
fymptonis.  At  other  times,  in  cases  which  liave  made  no  advance  for  a  long  titne, 
the  symptoms  suddetily  grow  \vi>rse. 

Tliere  arw  all  possible  varieties  between  tlie  extremes  of  florid  phthisis  and  tlie 
very  cliit:>nic  cases  whirth  last  for  years.  If  we  itx-all  the  further  nuKliflcatitms 
which  the  course  of  the  disease  may  assume  if  complications  arise,  we  can  appre- 
ciate the  manifold  character  of  the  clinical  picture  of  phthisis. 

Most  ca-ses  teraiinate  fatally.  Death  t^nsues,  pitber  with  the  signs  at  general 
exhaustion,  or  as  a  result  of  the  final  failure  of  respiration;  or  it  is  due  to  the 
occurrence  nf  cinnpliciitions.  like  tubercular  meningitis,  miliary  tuberculosis,  pul- 
roonarj'  hri'morrhage,  or  pneuniothorax.  A  recovery  from  the  tubercular  pro- 
cess is  certainly  |x>saible.  The  conipamtively  gr<_»at  rarity  of  recovery  in  ]ail monary 
tuberculosis,  however,  is  due  chiefly  to  the  possibility  of  the  continual  spread  of 
the  tubercular  poison  in  the  lungs  themselves,  and  also  in  other  organs.  From 
clinical  and  pathological  experience,  however,  we  can  not  deny  the  in»ssihility  of 
definite  recovery  in  pulmonary  tul>ercu]osis.  We  do  not,  of  course,  mean  a  resti- 
itiii  ad  integrum  of  tlie  lungtissue,  hut  a  recovery  with  a  cessation  of  the  tuber- 
'cular  proces.s,  and  with  the  formation  of  a  cicatrix,  or  contraction,  Such  recov* 
eries,  as  we  have  said,  are  rare,  and  they  occur  only  where  the  chancres  in  the 
lungs  are  of  limit/cd  ext>ent.  The  possibility  of  nxMivery  depends  mainly  upfm 
the  general  physical  constitution  and  u|wn  the  exteimal  circumstances  of  the 
ptitient. 
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Special  Syiiptoms  and  Complications. 

1.  Symptoma  on  the  Fart  of  the  Lnnga.— Pam  in  the  Chest, — Extensive  destruc- 
tion in  the  lungs  may  exist  without  any  feeling  of  pain.  Many  cases  of  phthisis 
are  painless  throucfhout  their  course,  lu  other  cases,  however,  the  patient's  chief 
complaint  is  of  severe  p;iins  in  tlie  side  or  in  ilie  fi*ont  of  t}ie  chest.  These  are 
prtibably  always  clue  to  eo-exiatinp  affections  of  the  pleura,  like  pleurisy,  np 
pleuritic  adhesions.  In  paiiente  who  sutler  frwn  severe  cough,  pains  sometimes 
arise  in  the  alnlominal  muscles  and  at  the  insertion  of  the  diaphragm,  due  to  the 
excessive  muscular  conti-action.  Stahbiug  pains  between  the  shoulder-blades 
are  held  by  some  to  be  not  wholly  uniraiwrtant  as  a  diagnostic  symptom  of  in- 
cipient phthisis. 

Cough. — In  the  majority  of  instances  cough  is  one  of  the  most  disti-essing 
synnptoms  in  phthisis,  but  its  severity  varies  very  nmch  in  different  individuals, 
and  at  different  times  in  the  same  patient.  We  sometimes  see  cases  in  which,  in 
spite  of  advancing  phthisis,  cough  is  i-emarkably  slight,  or  enliiHily  absent  In 
these  we  usually  have  to  do  with  i>atients  who  tive  verj'  slightly  sensitive.  In 
cases  with  severe  cough,  it  is  often  worst  at  night,  but  i>aroxysms  of  coughing  of 
long  duration  ai*o  also  apt  to  come  on  m  the  morning  or  evening  hours,  which 
are  painful  and  vci\v  distressing,  and  unpleasant  for  the  patient.  The  cough  is 
usually  associated  with  a  more  or  less  abundatit  expectoration,  but  sometimes 
there  is  chietiy  a  dry  cough.  The  cough  becomes  verj^  sevei'e  if  the  tubei'cular 
affection  attacks  the  larynx  and  trachea  (see  larjTigeal  tuberculosis). 

Expectoration. — The  amount  of  expectoration  differs  very  much  in  different 
cases.  It  is  most  abundant  where  there  is  extensive  formation  of  cavities  in  the 
hings.  In  such  cases  it  is  often  evacuated  in  the  mornnig  by  ]>ersistent  coughing. 
The  consistency  of  the  great  pai-t  of  the  sputum  is  mucf»-i>urulent,  and  it  does  not 
difTer  from  that  of  simple  bronchitis;  in  fact,  a  large  part  of  the  phthisical  ex|»ec- 
toration  comes  from  the  catarrhal  inflammation  of  ihe  bronehiul  nmcous  mem- 
brane. Another  part  comt^  from  the  purulent  secretion  of  tlie  walls  of  the  cavities. 
The  sputum  has  a  characteristic  tendency  to  roll  itself  together  in  single  large 
lumps,  into  the  baUdike  or  so-calletl  nummular  sputa.  This  is  noticed  especially 
where  there  are  cavities. 

Tlie  admixture  of  blo^id  with  the  sputiim  is  of  givat  chagnostic  and  practical 
im|:M3rkmce.  Since  no  other  disease  so  often  gives  rise  to  the  presence  of  blood  in 
the  expectoration,  coughing  of  blood  (luemoptysis)  is  almost  synonymous  with 
consumption  among  the  laity.  Little  streaks  of  blood  in  the  exjjectoration  are 
quite  frequent.  They  have  no  great  significance,  but,  of  course,  they  may  some- 
times l>e  the  precursors  of  severe  ha?niorrhages.  Profuse  luemoptysis  ti^ikes  place 
when  the  wall  of  a  little  i>nlmonary  vessel — jdmosl  always  a  branch  of  the  pul- 
monary artery — is  infiltrated,  dastrriyed,  and  finally  ennled.  by  tlie  tubercular  new 
growth.  The  reason  why  haemoptysis  is  not  moi'e  frequent  is  because  the  contents 
of  the  vessels  usually  undergo  thwmlxjsis.  Severe  haemorrhages  very  often  have 
their  origin  in  the  perforation  of  little  aneurisms  of  the  bmnchesof  the  pulmonary 
artery,  which  penetrate  into  the  interior  of  the  cavities.  In  the  cases  of  fatal 
hamioptysis  we  frequently  succeed  in  finding  the  little  aneurism  and  its  point  of 
ruptui-e. 

Pulmonary  hjvmorrhages  m'cur  in  all  stages  of  phthisis.  The  amount  of  blood 
coughed  up  Bi)metime*!  annjuiits  to  only  one  or  two  tablesjxionfuls,  8itmetime.s  to 
one  or  (wo  i^ints.  The  blood  is  bright-red  in  cid*in  usually  quite  frothy,  only 
slightly  coagulated,  and  partly  mixed  with  the  other  constituents  of  the  sputum. 
If  the  patient  recovers  from  the  first  aevei-e  hremoptysis,  the  expectomtion  usually 
contains  some  blood  for  several  days.     Recurrtmces  of  severe  haemorrhages  are 
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frequent.  The  haemoptysis  sometimes  comes  on  quite  suddenly,  often  at  night, 
[^ithout  any  occasion,  Imt  it  may  i-olurn  from  some  definite  cause,  such  as  physical 
certion,  severe  paroxj-sms  of  coughiniLr,  straining  at  stool,  or  mental  excitement. 
Many  cases  of  phthisis  are  clxaracterized  by  a  special  tendency  to  hjemorrhage, 
while  in  many  others  ha3moptysis  never  occurs.  Severe  hiBmoptysess  are,  of 
course,  always  an  undesirable  and  danjferous  complication,  since  they  weaken  the 
patient  very  much,  and  also  depress  tiis  spirits.  Many  patients  maintiiin  their 
peculiar,  careless  indifiFerence,  which  is  almost  characteristic  of  the  disease,  despite 
the  spitting  of  blood.  The  haemoptysis  may  sometimes  be  the  direct  cause  of 
death,  but,  as  a  rule,  the  i^atients  survive  it.  We  can  not  make  the  general  state- 
ment that  the  further  course  of  phthisis  is  materially  hastened  by  hLcmoptysis,  In 
not  rare  instances,  however,  it  is  observed  tliat  after  a  haemoptysis  the  pulmonary 
disease  extends  njore  I'apidly,  the  fever  becomes  higher  and  more  persistent,  and 
the  general  condition  of  the  patient  grows  worse. 

A  purulent  sputum  intimately  mixetl  with  blood  is  quite  frequent  and  charac- 
teristic in  many  cases  of  phtliisis  with  extensive  formation  of  cavitie-s.  This  is 
forme*l  in  the  cavities  fn>m  the  mixture  of  the  purulent  secretion  ^v-ith  little 
capillary  haemorrhages.  In  this  way  the  sputum,  which  Is  often  nummular, 
assumes  a  greasy  character  and  a  reddish-bi'ow^n  or  chocolate  color. 

If  foetid  or  gangrenous  processes  develop  in  the  lungs,  the  sputum  liecomt»s 
foetid.  In  some  cases  we  see  temixirarily  iu  phthisis  the  characteristic  sputum 
of  croupous  pneuuiouia,  which  comes  from  portions  of  the  lung  attacked  with 
pneumonia. 

Microscopic  exammation  of  the  sputum  may  show — besides  the  onlinary  ele- 
mentary forms,  such  as  pus-corpuscles,  nxl  blood-forpuscles,  pavement  epithelium, 
drops  of  myeline,  and  sometimes,  perhaps,  puluionaiy  epithelium— two  coustitu- 
Hiits  which  aro  of  decided  diagnostic  importance:  elastic  Hhers  and  tubercle 
liacilli. 

The  demonslmtion  of  elastic  fibers  in  the  expectoration  permits  as  t*j  decide 
with  certainty  that  there  is  a  destructive  pi'ocess  in  the  lungs,  and  thus  it  usually 
k  direct  proof  of  tubei*culosis.  Elastic  libel's  are  also 
found  in  pulmonary  gangrene,  and  in  the  very  rare 
cases  of  pulmonary  abscess,  as  well  as  in  tuberculosis, 
but  gangrene  is  easily  recognized  by  the  other  |>eculiari- 
tiea  of  the  sputmn.  The  search  fur  elastic  fibers  in  the 
expectoration  of  tubercular  patients  demands  a  certain 
amount  of  practice.  We  are  most  sure  to  find  them  if 
we  look  in  the  sputum,  when  it  is  spread  out,  for  little 
lentiform  paj'ticlcs,  which  can  easily  be  made  out  with 
the  naked  eye.  These  consist  of  necrotic  shreds  of  tis- 
tom  off  fiT^m  tbe  walls  of  cavities.     If  we  press  one 

these  "kernels'*  under  a  cover-glass  we  find,  in  the 
midst  of  the  gninular  detritus,  beautifully  twisttnl  elas- 
tic fibers,  which  often  have  quite  a  deliiiite  alveolar  ar- 
rangement (see  Fig.  2«»),  The  eltistic  tissuf>  is  the  only 
one  spared  in  the  generml  destruction.  There  is  a  spe- 
cial metho<l  of  looldiig  for  elastic  tllK^rs,  but  we  have 
found  it  unnecessar>',  The  sputuni  is  boilnd  in  sodic 
hydrate  dissolved  in  water,  and  wq  ksjk  for  elastic  lil>ers 
in  the  precipitate  which  then  forms.  We  are  never  jus- 
tifiod,  however,  iu  deci*liug  that  pulmonary  tuberculosis 

is  absent  because  we  do  not  lind  elastic  fibers  in  the  sputum.     Their  presence  is 
the  only  thing  that  has  real  diagnostic  significance. 


Fio.  !»,— Etaallc  fibers. 
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The  discovery  of  tubercle  bacilli  in  the  exi>et!tortttion  of  phthisical  patients 
of  much  greater  tmportaiice,  and  often  this  alone  is  decisive  (see  Fig.  27),     The; 

were  Brst  deuioustrated  by  Koch,  but  Ehrlich 
devisetl  the  first  simple  method  for  their  dis 
covery,  which  can  be  easily  employed  by  any_ 
physiciiui- 

The  sputum  is  spread  in  the  thinnest 
ble  film  on  a  cover^glass,  and  i)ermitted  to 
on  it.  The  best  way  to  do  this  is  to  rub 
of  the  sputum  between  two  cover-glasses,  and 
to  slide  one  slowly  off  of  the  other.  We  pass 
the  cover-glasa  throug'h  the  gas-flame  thi-ee 
times  slowly  to  fix  the  sputuui,  and  then,  after 
cooling:  it  for  a  little  time,  we  let  it  float  in  t 
stuiniiig  fluid.  The  latter  is  made  in  this  w 
One  part  of  aniliue  oil  and  six  parts  of  wa 

rio.».-Tub«rciei>a.ilnmih««puium.      ^/^  '^'''*'^  »»  »  test-tube,  filtered,  and  to  the 

filtrate,  known  as  aniline- water,  a  ])ortiou  of 
which  is  placed  in  a  watch-glass,  abt>ut  eig^ht  or  ten  di*ops  of  a  concentrated  alcr»- 
holic  Rolutitm  of  methyl  violet  or  gentian  violet  are  added.  The  covei^glass  on 
which  the  sputum  has  been  placed  is  allowed  to  remain  in  the  watch-glass  as  long 
a£t  possible— one  or  two  hours,  or  more.  If  it  is  desired  to  shorten  the  princess,  the 
staining  liquid  is  warmed,  hut  not  tu  the  boihng-ix»int.  The  bacilli  will  in  this  case 
usually  be  stained  with  sufficient  distinitness  in  as  short  a  time  as  ten  or  fifteen 
minutes.  When  the  cover-glass  is  taken  out  of  the  staiuiug  tluid  it  is  immei*se(l 
in  a  solution  of  one  part  of  nitric  acid  in  three  parts  of  water,  and  in  this  way  the 
prejiaratiou  is  almost  completely  bleached  in  a  very  short  lime.  The  tidx-rcle 
bacilli  alone  have  the  prtjperty  of  retaining  the  stain  which  they  have  taken  on, 
despite  the  action  of  the  nitric  acid.  When  the  cover-glass  is  taken  out  of  the 
nitric  acid,  it  is  rinse<l  in  water,  dried  lx»tween  two  layei's  of  blotting-paper,  then 
stained  for  about  a  minute  in  a  one-  or  two-per-cent.  solution  of  Bisniarck-bniwn 
in  water,  then  dried,  and  exandued  in  water,  or^  better,  in  Canada  Imlsjtin.  A  dry 
lens  of  the  strength  of,  say,  objwtive  number  eight  of  Hartnack  UWO  tt>  440 
diameters)  answers  perfectly  for  the  exaniinatioti.  The  pus-cells  and  any  other 
bacteria  that  may  lie  pi'esent  are  colorcil  hifjwn.  The  tulK'n^lc  liacilli,  however, 
are  stained  dark  blue.  Ziehl  and  Neelsen's  sUdning  fluid  is  also  to  be  highly 
recommended.  It  is  composed  of  one  hundre<l  parts  of  distilleil  w^ater,  five  part« 
of  carbolic-acid  crystals,  and  one  part  of  fuchftin.  After  these  are  mixed  and 
fiiltered,  ten  |>arts  of  alcohol  are  added.  A  .solution  thus  prepared  lasts  for  qtule  a 
long  while,  and  stains  the  tubercle  bacilli  a  bright  red  even  in  a  few  minutes, 
provided  warmth  is  ompkiyed.  For  bleachiug  the  ottuT  components  of  the  prepa- 
ration, a  iive-per-ceut.  solution  of  sulpliuric  acid  may  be  employed,  and  the  best 
means  of  .secondary  st^iining  of  the  pus-corpuscles  is  to  use  a  watery  s<>lulion  of 
methyl  blue.  If  a  si>lution  is  made  up  contaiuing  fifty  parts  of  water,  thirty  of 
alcohol,  twenty  of  nitric  actci,  and  as  much  methyl  blue  as  the  liquid  will  lake 
up,  the  bleaching  and  the  secoiidnry  st;iinitig  may  be  accomplished  .simultane- 
ously. This  is  a  very  practiciil  method,  which  was  first  recommeuded  by  B. 
Frankel. 

The  number  of  bacilli  varies  a  got>d  deal  in  different  cases,  and  at  differ©] 
time?  in  the  same  ciise.    Tlie  more  bacilli  thei-e  are,  the  more  readily  can  we  decide 
that  there  are  extcuisive  pi*ocesses  of  ulcei'alion.     Wo  C4in  found  no  definite  prog- 
nostic conclusions  upon  the  behavior  of  the  bacilli,  but  their  presence  is  of  the 
{greatest  significance  in  a  diagnostic  point  of  view,  especially  as  they  can 
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found  upon  careful  exanii nation  in  incipient  case^,     Al  so  early  a  period  all  the 
other  »j*Tnptoms  by  thenis*»l  vpr  would  very  often  not  wai-ran^  an  ati^ohite  diagnoaia. 

DyMjmcea. — A  marked  suhjective  feelJng  of  dyspnoea  is  a  symptom  which  is  of 
relatively  rare  o«rurrence  in  phthiRis. 

Many  patients  hardly  ever  complain  of  their  breathing^  in  spite  of  cxtonHive 
destruction  in  the  luriffs.  A  patient  who  is  much  emaciat<»d  manifestly  needs 
little  oxy^n,  and  the  increased  frequency  of  pe*ipiration^  which  is  almost  ci>n&tant, 
can  satisfy  his  needs.  If  there  is  a  jfreater  demand  uinm  the  respii-ation,  a  sub- 
jective feeling  of  dyspncea  may  of  course  very  readily  occur,  especially  on  a  slight 
bodily  eatertion.  In  many  caseis,  however,  the  patient  complains  of  a  dilllculty  in 
breathing"  even  when  quiet.,  especially  if  pleuritic  pains  or  adhesions  betweeu  the 
surfaces  of  the  ]ileura  prcn^ent  him  from  taking  a  deep  bi'euth,  and  in  the  final 
Bta|?es  tlie  dyspna^i  may  be  extriMtie. 

2.  8ymptoxiit  on  Physical  ExaTDinatloil«—  In  many  cases  iniq>ection  j^ves  ua 
that  g«;neral impression  of  the  ])atient  which  we  term  tlie  ''  phtliisical  habit."  The 
ftpeoial  s]g:ns  of  this  are  as  follows:  A  slender  but  often  qiiito  a  tall  frame,  weak 
muscular  development,  a  thin  layer  of  fat,  a  pale  and  perhaps  very  delicate  skin 
with  a  bluish  transluce nee,  sometimes  a  circumstTibed  *'  hectic  "  tUish  in  the  cheeks, 
a  long  and  slender  neck,  a  \oiig  and  narrow  th«>rax,  small,  thin  hands,  etc.  There 
■re,  of  <»ourse,  many  variations  from  this  type  in  iudivi<lual  cases. 

The  inspection  of  the  thorax  is  of  special  value.  The  phthisical  or  "  imralylic** 
lorax  is  generally  noticeable  fn>m  its  leng-th,  but  it  is  narmwand  flat.  Uiuisual 
dth  of  single  intercostal  spaces,  and  aiuteness  of  the  epigastric  angrle,  are  asso- 
ciated with  a  long^  thorax.  The  sternum  is  also  long  and  narrow,  and  the  sternal 
ungle — Louis's  angle — isofleu  prouiinent.  The  supra-clavicular  and  infi'a<"luvicular 
ioc^sse  are  sunken,  the  nock  is  wast/:*<l,  and  the  sh<iuldci*-blades  stand  out  frnm  the 
thorajc.  On  comparing  the  two  halves  of  the  ImmIv,  we  very  likely  see  unilateral 
tfjntnwrliona,  most  frequently  in  the  upi>er  and  anterior  jjortion  of  the  thorax,  but 
alfWi  in  the  lower  portions, 

Tlic  paralytic  form  of  thorax  is  very  often  seen  in  phthisis,  but  it  may  be  en- 
tirely absent 

The  respiration  Ls  usually  somewhat  accelerated,  and  sometimes  quite  markedly 
*>  in  women  with  disea.se  of  the  apices.  The  feminine  type  of  high  thoracic 
breathing  is  lariT>?ly  changed  (o  low  thoracic  or  diaphragnmtic  breiithing.     A 

ilaterul  impainnent  of  respiration  is  of  greater  ini|M)rtance;  in  siich  a  case  one 

►X.  or  one  side,  if  there  be  phthisis  of  the  lower  lobt^  holds  back  in  inspiration, 
le  respiration  is  sometimes  irregular,  especially  if  theiT*  lx»  pleuritic  fuiins. 

The  rcBuitB  of  ppr-cu.ssion  are,  of  coui-se,  entirely  defjendeTit  ujion  the  sort  of 
latomical  changes  in  the  hmgs,  and  hence  differ  very  greatly  in  difTei-ent  c^ses. 
ince  the  phthisical  pr«K»ess  begins  in  the  apices  in  the  majority  of  cases,  our  chief 
attention  is  turnwl  to  the  condition  of  the  npp<'r  |iHirtions  of  the  lungs  on  percus- 
•ion.  Slight  changes  in  i>ercussion  may  wholly  es<'ai>e  discovery.  Only  when 
the  air  er»ntained  in  the  lung-tissue  in  the  part  affected  is  replaced  to  a  certain 
d«?gree  by  the  tubercular  infiltration  doi\s  the  [percussion -note  l>eco»ne  dull.  Uni- 
lateral dullness  at  the  apex  is  therefore  one  of  the  most  frequent  physical  signs 
of  phthisis.  We  can  usually  make  it  out  most  plainly  in  the  upper  anterior  inter- 
costal spaces  liJ'st,  an<l  in  incipient  cases  often  in  the  supra-clavieuhtr  fossae  only, 
but  it  is  also  obwrved  sometimes  in  the  back  in  the  supra -scapular  fosi*«r.  As  the 
infiltration  advances  the  dullness  becomes  mow  extensive.  It  fnH|uently  assumes 
a  tympanitic  quality,  as  a  result  of  diminished  tension  or  partial  retraction  of  the 
lung-tisaue. 

The  formation  of  cavities  in  tuberculosis  has  a  great  influence  on  the  percus- 
^<m-note.    The  dullness  on  percussion  may  thus  become  decidedly  less,  the  degree 
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of  resonance  clependinff,  of  course,  upon  the  fullness  of  the  carity  and  the  char- 
acter of  the  suiTouTuiing  tissue.  We  often  fijid  a  decided  tympanitic  resocance 
or  a  combination  ftf  dulhiess  and  tympany  over  a  cavity.  The  different  modiGc-a- 
tions  of  tiic  percussion-note  in  cavitiefs  ai-e  given  below.  The  *' cracked -pot  pkso- 
nancxi,"  or  bucki^m  sound,  is  met  \vi(h  in  percussing  over  cavities,  but  we  also 
find  it  in  many  other  patliological  conditions. 

Auscultation  aI.so  givers  no  sjiecial  pathognomonic  signs  of  phthisis.  Varying 
with  tlve  character  and  extt^nt  of  the  tubercular  changes,  abnormal  respinitf>ry 
sounds  and  adventitious  sounds  are  heard  in  place  of  the  normal  vesicular  mur- 
mur. With  slighter  changes  the  vesicular  breathing  is  inei'ely  modified;  it  seems 
remarkably  diminished  or  interrupteti,  or  sometimes  exaggerated,  with  prolonged 
expiration.  When  the  intiltratifm  of  the  kmgs  increasas,  we  lind  bi-onchial  res- 
piration ill  place  of  the  vesicular  breathing;  hut,  on  the  other  hand,  the  formation 
of  a  cavity  is  a  frequent  cause  of  bronchial  respiration. 

The  moat  constant  auscultatory  signa  of  phthisis,  and  the  most  imi>ortant  for 
diagnosis^  are  the  different  kinds  of  rales,  which  ai-e  due  to  tlie  accumuhitiou  of 
the  secretion  in  the  bronchi  or  in  the  cavities.  They  are  heard  at  one  apex  only, 
or  over  a  larger  space,  according  to  the  extent  of  the  affection. 

Phybioal  Diagnosis  of  Incipient  Phthisis.— On  account  of  the  importance 
of  the  diagnosis  of  incipient  phthisis,  we  will  here  mention  connectedly  the  phys- 
ical signs  which  are  chiefly  met  with  in  it.  The  auscultatory  signs  in  the  biE^gin- 
ning  of  the  disease  are  generally  more  certain  and  easier  to  recogiiize  than  those 
from  percussion,  lie  who  lays  too  much  weight  oo  the  so-called  "  slight  dullness 
at  the  apex  "  will  often  make  a  false  diagnosis.  We  will  mention  particularly  tlio 
following  symptoms:  1.  Constant  and  evident  diminution  of  the  respii-atory  mur- 
mur at  one  apex,  especially  if  it  is  asstjciated  with  marked  deficiency  of  the  respira- 
tory movement  on  the  aft'ected  side.  In  some  cases  the  respiratory  nnjrniur  on 
the  diseased  side  is  not  weiiker,  hut  it  has  a  more  indefinite  and  hai-sher  character ; 
or  again  it  may  be  rude,  sharp,  and  "  puerile."  2.  Markedly  interrupted  I'espira- 
tion  at  one  apex.  3.  A  prolonged  expiratory  nuii-mur,  which  has  a  harsh  charac- 
ter. 4,  The  discovery  of  dry  rhonchi  or  moist  mles  atone  apex  is  roost  important, 
sinc^  we  know  by  experience  that  "  apex  catarrhs  "  ai'e,  as  a  rule»  tul>ercnlai\  6. 
Definite  dullness^  apparent  on  i'ei>eat«d  examinations,  or  tympanitic  dullness 
one  apex.  tJ.  Evident  contraction  at  one  apex,  as  revealed  by  insiJectiou  or  per- 
cussion above  the  clavicles.  7.  Some  authoi"s  lay  stress  upon  a  systolic  muruuir 
in  the  subclavian  artery,  especially  loud  on  expii'ation.  Tliis  may  occur  in  the 
beginning  of  phthisis,  if  the  caliber  of  the  vessel  is  narrowed  by  processes  of  con- 
traction in  the  neighboring  apex,  hut  this  symptom  is  neither  frequent  nor  of 
prac'tical  importance. 

The  chief  rule  in  the  diagnosis  of  incipient  phthisis  must  he  held  to  be  this 
-  not  to  give  a  definite  opinion  until  repeated  examinations  have  been  made. 
The  other  portions  ol  the  lunga  ai-e  to  be  carefsilly  exHUiine^l  as  well  as  the 
apices,  since  in  not  very  rare  cases  tuberculosis  may  l>egin  in  the  lower  lobes. 
We  must  always  consider  the  patient's  general  symptoms  as  well  as  the  phys- 
ical signs. 

Symptomr  of  Cavities.— The  diagnosis  of  a  cavity  in  the  hmgs  by  means  of 
the  physical  signs  is  often  very  difficult.  We  may  mention  as  the  chief  symptoms 
of  a  cavity:  1.  I>ond  bronchial  respiration,  perhaps  of  an  amphoric  character,  in 
places  where  the  percussion-tiote  is  only  slightly  or  not  at  all  dull.  Such  a  con- 
dition means  that  the  br<mehial  respiration  is  not  due  to  an  inflllration  of  lung^^ 
tissue.  Bronchial  respii-atiou,  however,  may  of  course  Ik?  lieartl  over  cavitiet. 
which  are  surrounded  by  thickened  lung-tissue,  and  hence  give  dullness  on  per- 
cussion.    2.  The  so-called  metamorphosing  respiration,  which  begins  as  vesicular 
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and  suddenly  becomes  l>roii<.hia],  is  lieanl  especially  over  cavities,  and  hence  has 
a  diagnostic  value.  3.  The  different  kinds  of  "chanijes  in  the  percussion -note" 
over  cavities  are  important  sijfns.  Wintrich's  chanpe  in  pitch  is  when  the  tym- 
panilic  resonunce,  Avhich  in  <jbtained  over  the  cavity,  becomes,  on  opening  the 
tiiiiuth,  more  docide<Uy  tympanitic.  louder,  and  especially  much  hi|fher.  The  res- 
piratory change  of  pitch  of  Fricnlrcich  usually  consists  of  a  higher  pitch  on  in- 
spiratiotL,  but  he?*e  there  are  numenuis  variations.  Gerhardt'8  change  of  pitch 
(Weil)  consists  in  a  chance  of  the  tynifianitio  resouanre  when  the  patient  changes 
his  position^  the  pitch  usually  Iteing  higher  when  the  patient  sits  up  than  when 
he  is  lying  down.*  4.  Loud  bubbling  r&les  are  one  of  the  mont  frequent  signs  of 
a  cavity.  Tljcy  are  definite  indications  of  the  occuiTence  of  r&les  in  a  larger  space 
than  is  normally  present  in  the  apices  of  the  lungs. 

CoNTRACTifiN  OF  TiiK  LuNQS  [FiBRou*  PHTHisis].— Unilateral  contraction  of 
the  lungs,  more  frequent  on  the  left  than  on  the  right,  is  a  form  of  tuberculosis 
which  is  made  apparent  both  by  special  physical  signs  and  also  by  certain  clinical 
peculiarities.  It  is  usually  I'eoignized  at  once  by  inspection  of  the  thorax,  one 
side  of  the  thorax  being  remarkably  retracted.  The  upi»er  anterior  ixirlious  of 
the  thorax;  and,  in  all  easels  of  a  high  degree  of  disease,  the  lower  lateml  and 
jiosterior  portions,  are  nn»ch  less  tense  tlian  the  c<:)rresponding  parts  on  the  other 
lioalthy  side.  The  fosste  and  intei-costal  s|>aces  on  the  affectetl  side  are  deejjer, 
the  shoulder-blade  is  dl^awn  neiircr  the  vertebral  column,  and  the  latter  is  even 
sfmietinies  drawn  over  to  the  conlnicted  side  (scoliosis).  The  resonance  is  dimin- 
ished in  a  greater  or  less  degree,  over  the  affected  side,  whieh  either  lags  behind 
or  remains  almost  wholly  at  rest  on  respiration.  The  respiratory  murmur  is  quite 
loud,  and  hi»onchial ;  and  we  also  hear  many  rales,  which  are  usually  bubbling. 
Anatomicjilly.  we  have  to  do  with  a  njarked  process  of  ctin traction  of  the  intersti- 
tial connective  tissue  in  the  lungs,  which  is  almost  always  a.ssociatetl  with  extensive 
formation  of  caviti»?s,  partly  of  an  ulcerative,  |mrtly  of  a  bivinchiectiisic  character. 
Tlic  pleuni  is  involved  in  the  process  almost  without  exception,  but  almost  always 
iieoondarily;  it  is  also  thi<'kened  and  contracted.  If  the  pleuritic  thickening  is 
ooarked.  the  respiratory  murmui*  and  the  vocal  fremitus  are  decidedly  weakened. 

Hie  influence  of  the  contraction  on  the  neighlx.iring  organs  is  very  decided, 
and  usually  it  is  easy  to  discover.  The  heart  especially,  whose  external  peri- 
cardium is  in  most  cases  very  adhej-eut  to  the  pleura,  is  drawn  well  o\'er  to  the  side 
of  tiie  contraction.  The  a[)ex-beat  and  the  cardiac  dullness  m*e  correspondingly 
displaced.  With  left-sided  contraction  the  heart  nmy  l>e  drawn  over  to  the  lino 
of  the  left  axilla,  and  with  right-sided  eontinjction  it  may  be  drawn  to  the  median 
line,  or  even  to  the  right  of  the  sternum.  With  contraction  of  the  left  upi>er 
lobe  the  anlerinr  surface  of  the  heart  comes  iiito  immediate  contact  with  the  an- 
terior chest- wall  over  a  larger  are^a  than  normal.     We  therefore  see  the  motions 

the  heart  over  ai^  ahT»onnal  extent,  and  we  can  often  feel  very  plainly  in  the 

>nd  left  inteirostal  space  Ihe  pulsation  and  the  closure  of  the  valves  in  dias- 
tole of  the  pulmonary  artery.  Tlie  upward  tractifin  of  the  diaphragm  may  l)e 
recsognized  by  the  pasition  of  the  liver,  or,  in  left-sided  ccmtruetioii,  by  the  inci-ease 
of  the  ''semilunar  "  tympanitic  sjiace  on  the  left  We  usually  find  the  sound  lung 
on  the  other  side  quite  emphysematous,  as  shown  by  tlie  downwaitl  displacement 
of  the  lower  boundary  of  the  lung,  and  also  by  the  dniwing  over  of  the  anterior 
moilian  edge  of  the  lung  to  the  contracted  side.  In  a  \KtH  of  the  cases  we  can 
make  out  by  percussion  the  development  of  consecutive  dilatation  and  hyper- 
trophy of  tJie  right  ventricle. 


•  Ftilltirdotaila  of  iJnofii^^tiitJcanoc  of  the  different  chnngcs  In  the  pitch  ti*  fband  in  VfviVe  **  Unnd- 
burh  def  U»p<^niphu«chen  Pcrcuasion."    Le'ipxig:  Vogel,  1880. 
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These  are  the  chief  physical  sigfiis  of  the  so-calle<l  unilateml  form  of  chronic 
pulmcumrv  contraction.  We  would  add  here  a  few  cliijicul  remark^;.  The  cases 
often,  but  of  cowrsc  uot  always,  run  a  very  chronic  course,  lastiug  for  yeara.  The 
l^euei-al  condition  atid  the  uuti-ition  of  the  patient  may  tlius  i-enjaiii  coinpamtively 
undisturbed  for  a  lonj^  time.  The  patient  looks  somewhat  pak'  and  cyauotic.  yet 
he  is  so  well  nourished  as  to  present  a  very  marked  conti^tiiit  lo  the  appearance  of 
the  ordinary  cases  of  phthisis.  The  api>etite  remains  g<Jod,  the  fever  Ls  entirely 
absent,  or  else  a  slight  degree  of  fever  may  be  at  times  discovered  by  c-areful  ex- 
amination. The  cou^h  and  expectoration,  too,  though  often  very  severe,  are  at 
otlier  times  very  slight,  especially  when  the  patient  has  good  care  and  nourish- 
ment. We  need  not  wonder,  then,  that  many  physicians  do  not  consider  that 
these  cases  have  anything"  to  do  with  phthisis — "consumption^';  and  yet  we  are 
convinced  by  many  clinical  ajid  anatomical  observations  that,  ai?tiologically,  they 
are  in  l>y  far  the  g-reatest  pitrt  tiiben'ular.  They  represent  a  very  slow  form  of 
tuberculosis,  which  has  time  toderelop  iuterstitiii]  pivx-esses  wliich  lead  to  contrac- 
tion—that is,  to  hx'al  healing'.  If  .such  c-ases  come  U.t  uLitopsy,  their  tubercular  char- 
acter is  Uisually  definitely  confirmed.  We  find  undouhteei  tubercular  lesions  in  the 
other  hnig:  and  also  in  the  remaining'  organs — e.  g.,  the  inte,stines.  Furthermore^ 
stalden  chauges  for  the  worse  may  ix-cur  in  every  "pulmonary  contrati-tion,"  even 
those  casei*  which  seem  favorable;  the  other  lung  may  become  highly  tubercular, 
a  miliary  tuljerculosis  or  a  tnln'rcular  meningitis  may  develop,  etc.  On  the  whole, 
however,  the  slow  course  of  this  form  of  chronic  tuberculosis  is  characteristic  and 
of  practical  significance,  and  its  proorjiosis  is  therefore  comparatively  favorable. 

We  can  uot  absolutely  deny  that  a  n  on -tubercular  unilateral  contraction  of 
the  lung  may  occur.  As  a  result  of  fcetid  bronchitis  and  pulmonary  gangrene, 
processes  of  contraction  develop,  which  are  associaletl  with  the  formalicm  of 
bronchiectases,  and  certainly  have  nothing  ttj  do  with  tubei-culosis.  In  rai*e  cases 
also  crouj>ous  pneumonia  Ls  followed  by  unilateral  contraction  of  Oie  lung*,  and 
finally  there  is  a  nn*e  and  by  no  means  satisfactorily  investigated  form  of  unilat- 
eral! chronic  interstitial  pneumonia,  with  contraction,  often  associated  with  the 
formation  of  bronchiectases.  The  diffei-ential  diagnosis  of  these  conditions  from] 
tubei'culoLLS  contraction  rest-s  in  part  upon  the  clinical  history,  but  mainly  upon 
the  absence  of  tubercle  bacilli  in  the  ex j>ecto ration. 

In  conclusion,  we  must  mention  that  there  are  very  many  transitional  forms 
between  pulmrmary  contraction  and  the  otlier  varieties  of  pulmonary  tubt^rculosis. 
We  find  more  or  lesK  extensive  processes  of  contraction  in  one  a|>ex  in  most  ea.sea^ 
of  phthisis. 

DiSSEMIXATBD  Pin^MolffA.BY  TUBERCtrLOS». — There  is  a  form  of  pulmonary 
tuberculosis  which  it  is  very  hard  to  make  out  on  physical  examination.  In  this 
we  bave  to  do  witb  numerous  i)eril»r«>nchial  nodules  disseminated  over  the  whole 
lung,  As  there  is  still  a  good  deal  of  normal  tissue,  containing  air,  between  these' 
notlules,  percussion  affoitls  no  dullness,  and  auscultatitm  gives  at  most  diffuse ' 
rhonchi;  hence  this  form  is  often  confused  with  chronic  bronchitis  or  pulmonary 
emphysema.  The  diagnosis  can  seldt)m  be  made  from  the  physical  signs,  but  only 
fitim  the  other  symptoms,  such  as  fever,  emaciation,  striking  pallor  of  the  skin, 
and  the  sputum. 

This  form  of  phthisis  sometimes  runs  a  chronic  course,  but  usually  it  is  quite 
rapid.  It  occurs  in  elderly  people,  and  also  in  children.  Many  forms  of  *' dis- 
seminated, coarse  granular'*  tul>erculosis  are  transitional  forma  between  this  and 
genuine  acute  miliary  tuhMi-culosis. 

3.  General  Symptoms  in  Pulmonary  Tubercnloiia.— In  the  description  of  the 
genei-al  course  of  pulmonary  tuljei*culosis  we  have  already  mentioned  the  valiie 
of  the  general  .syn\ptoms  in  diagntisis  and  prognosis. 
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Fever.— Only  a  few  cases  of  plithisis  run  their  course  eiitiT"oly  without  fever, 
but  it  may  be  absent  for  a  time,  even  for  weeks  and  niuxaths.  This  is  especially 
the  caae  in  the  very  chronic  forms,  like  unilateral  oontractiou.  The  moi-e  care- 
fully we  take  the  tenii>eratiu^,  the  more  frequently  shall  we  find  a  slight  even- 
ing rise  of  tomiKM-ature  up  to  KMr  or  101'  (38^-38"5'  C),  or  at  least  U-tween  99° 
and  100°  (37  o^-'iS"*  C.),  even  at  times  wheu  the  patient  is  doing  favorably.  Such 
subfebrile  coudition»  may  lost  a  long  time,  but  many  cases  of  phthisisan^  associ- 
ated with  high  fever. 

The  fever  in  tuberculosis  ia  generally  noticeable  fi-om  its  y^ry  monotonous 
character.  For  months  the  temperature  curve  may  be  like  this:  in  the  morning 
a  normal  or  approximately  normal  temperatui'e,  and  at  evening  a  rise  to  103"'  or 
104°  (39'*-40''  C),  rarely  higlier.  Tlie  fever  in  phthisis,  then,  shows  a  decidedly 
intermitting  or  remitting  character,  the  so-called  "  hectic  fever." 

More  rarely  we  see  very  irregular  teraperatui*e  cur\^es,  whei*e  elevations  of 
temperatiu-e,  which  last  a  shorter  or  a  longer  time,  alternate  in  an  irregular  fash- 
ion with  periods  that  are  free  fitmi  fever.  It  often  happens  that  t^^waixl  the  end 
of  the  disease,  when  the  general  weakness  increases,  the  curve^  that  previously 
was  regular  in  its  intermissions,  becomes  irregular.  The  intermissions  then 
become  dee|)er.  and  we  often  see  genuine  temperatures  of  colla}>se,  l>r  to  l»2^  (35°- 
34*  C).  At  other  times  the  fever  may  temporarily  assume  a  more  continuous 
character,  probably  from  an  increase  of  the  tubercular  pr'ocess.  In  some  cases 
with  an  acute  onset  iridf  sftpra)  we  have  also  seen,  at  the  Ix^ginning  of  the  dis- 
ease, quite  a  high  and  appmximately  continuous  fever,  which  later  went  over 
gradually  to  the  ortlinary  hectic. 

We  must  probably  lo<3k  for  the  cause  of  the  fever  not  in  the  tuberculosis  itself, 
but  in  the  absorption  of  septic  substances  fr<jm  the  decomposition  of  the  secretion 
of  the  bronchi  and  cavities. 

In  general,  it  may  be  said  that  continuous  fever  points  to  an  advance,  cora- 
plet«  absence  of  fever,  on  tlie  other  hand»  to  a  halt  (at  least  a  tempoi-ary  one),  of 
the  tuberculous  process;  hence  Ls  evident  the  great  pmgnostic  importance  of  tJbe 
lemperatiupe  in  pulmonary  tubei<culosis, 

JSmaciatifm.—Thfy  great  emaciation  of  the  patient  is  very  striking  in  most 
cases  of  phthisis.  The  miLscular  system  and  the  fatty  tissue  are  affected  in  equal 
degree.  The  s<jft  parts  of  tlie  thorax  are  often  especially  involve<l.  The  emacia- 
tion is  due  in  part  to  the  ptitienl's  loss  of  appetite,  and  to  the  small  amount  of  food 
which  he  takes  in  consequence  thereof,  but  the  chief  cause  lie-s  in  the  persistent 
fever  and  the  increased  metamorphosis  of  tissue.  Quite  a  high  degi-ee  of  emacia- 
tion, however,  may  appear  in  the  beginning  of  the  disease  with  no  fever.    Tins 

arc  wont  to  ascribe  trj  the  "general  illne.ss,*'  but  the  special  cause  of  it  is  un- 
lown.  Under  favorable  external  conditions  phthisical  patients  may  make  quite 
a  decided  gain  in  weight,  especially  at  tlie  times  when  they  are  free  Urtm  fever. 
In  very  chronic  caHes,  whicli  nm  tlieir  course  from  the  first  without  fever,  the 
nutrition  of  tlie  patient  may  rt?main  goad  fur  u  lung  time.  Toward  the  end  of 
the  disease  emaciation  sometimes  i-eaches  its  highest  degree^,  and  many  phthisical 
,;pBtients  die  '*  wasted  to  a  skeleton  "  in  the  true  sense  of  the  word, 

Aiwemia — Color  of  the  Shin. — In  nKiist  cases  amemia  appears  in  the  course  of 
the  disease,  which  can  be  recognized  by  the  pale  and  sallow  color  of  the  skin  and 
the  visible  mucous  membnines.  The  amernia  only  rarely  reaches  that  degree  of 
peculiar  waxy  pallor  thut  is  f(mnd  in  idiopathic  pernicious  anaemia,  Tlie  exist- 
ence of  the  anemia  is  also  the  reason  why  the  phthisical  patient  does  not  look 
cyanotic,  in  spite  of  the  respiratory  disturbance.  In  the  more  chronic  forms, 
where  the  general  nutrition  suffers  less,  wo  often  see  a  cyanotic  coloring  of  the 
lips  and  cheeks.  Sometimes  the  skin  of  phthisical  patients  assumes  a  dirty,  dusky 
15 
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hue.    We  have  already  spoken  of  tlie  circumscribed  "  hectic  flush  of  the  cheeks  ' 
seen  with  the  fever, 

Gen&raX  Wectkness— Night-Sweats— Nerrou8  Disturhances.— We  need  notsaj 
that  the  general  emaciation  and  anaemia  ai-e  accompanied  by  a  marked  decline  in 
the  patient's  power  of  eu<hirance.  He  finally  becomes  so  helpless  that  he  can 
scarcely  move  alone  in  the  bed. 

The  tendency  which  very  many  i>atients  have  to  severe  night-swealR  is  not 
wholly  explained.  It  may  have  some  coiineclitm  with  the  fall  from  the  eveningr 
febrile  temi>eriiture  to  the  morning  remission,  and  i>orhaps  it  is  due  to  the  greater 
accumulation  of  carbonic  acid  in  the  hlo(Hl  from  the  disturl>anee  of  respiration. 

The  disease  has  remarkably  liUle  iiitluence  upon  the  higher  nervous  functions, 
especmlly  those  of  the  mind.  ML*st  patients  have  a  perfectly  cleai*  intellect  to 
their  latest  breath.  We  all  know  the  contented,  hopeful  disposition  of  many 
patients,  who  do  not  recog^nize  their  own  danpfer  until  the  last  .stafjes  of  the  di*- 
eaae.  Occasionally  the  ajircmia  and  the  p:eneml  disturbance  of  the  nutrition  of 
the  brain  lead  to  mental  alterations,  such  as  confusion,  distraction,  or  melancholic 
conditions. 

We  lind,  more  frequently,  disturbances  in  the  peripheral  nerves  and  muscles. 
Among  these  am  neurali^c  pains,  and  pains  of  an  indefinite  character,  which  have 
their  sejit  in  the  legs,  or  sometimes  in  the  arms,  especially  in  the  ulnar  region,  and 
which  may  be  very  disti*essmg-.  Marked  hypera»sthesia  of  the  skin  and  deeper 
partfi  is  also  not  uucomnKm.  The  cau.se  of  such  disturbances  is  probably  often  io 
be  looked  for  in  dcjij^enerrjtive  cliaujy^e,s  in  the  periplieral  nerves  (Vierordt  and 
others).  Well-marked  multiple  neuritis  has  been  rei>eatedly  observed  in  tubercu- 
lous patients  (see  sc^ction  on  nervcms  disea.ses). 

We  very  often  see  an  increased  reaction  u]>on  direct  mechanical  irritation  in 
the  emaciatetl  muscles,  and  jSfrcat  liveliness  of  llie  so  called  idiomuscular  contrac- 
tions, which  is  shown,  for  example,  on  i)ercussing  the  pectoral  muscles  on  the  an- 
terior wall  of  the  chest.  The  phenomena  grouped  under  the  name  of  tendon  re- 
ilexes  are  also  mnch  increased  in  phthisis. 

4.  Symptoms  and  CompUcations  on  the  Part  of  Other  Organs.— 1.  Plettra.— 
In  pulnifinary  tuberculosis  the  plcniii  is  :iJs<i  hjvolved  as  a  rxile.  The  affection  is 
almost  always  the  result  of  a  dii-ect  extension  of  the  process  finnn  the  lung  to  the 
pleura.  At  the  autopsy,  we  find  in  the  pleura  a  few  or  many  miliary  tubercles. 
besides  the  simple  inHammatory  process — tul>ercular  pleurisy. 

In  many  cases,  in  which  we  have  to  do  only  with  an  adhesive  pleurisy  and 
with  pleiintie  contraction,  we  carv  mei-ely  siLspect  the  disea-se  of  the  pleura,  but  it 
cati  not  1m?  directly  made  out  and  differentialed  clinically  from  the  pulmonary 
aPFectifjn,  In  othei  cases  we  can  dLaffnasticate  a  dry  pleurisy  in  phthisis  from  the 
occurrence  of  the  pleuritic  friction-rub.  Tlie  symptoms  of  ])lein'isy  Ijeconie  more 
marked  if  there  i.s  a  pleuritic  effusion,  which  is  usually  readily  discovered  by  a 
physical  examination.  The  patient's  pain  and  dyspnoea  are  usually  much  iii- 
crease<l  by  such  a  complication.  Besides  a  simple  sero-ftbrinoim  effusion  we  quite 
frequently  find  purulent  and  even  haemorrhapic  effusions  in  tuberculosis  of  the 
pleura. 

The  formation  of  pneumothorax  is  an  important  complication  in  the  pleura  in 
phthisis.  This  is  due  to  the  mptui"e  of  a  superficial  pulmonary  cavity  into  the 
pleural  cavity,  and  the  ent»- «».••>  "f  'n*  ii>»o  the  latter.  The  ditferent  forms  of 
pneumothorax  and  its  syni|  ribed  under  diseases  of  the  pleura, 

2.  Ijarynr  ^■-■^"-nhv,  ann  I  nn-fftt.  i  ne  symptoms  of  laryngt^l  tuberculosis 
and  their  reli  ■•^^*  ilosi<%  have  alii-ady  l>een  yiven  under  dis- 

of  the  hi»'  H_rti  there  is  a  primary  laryngeal 

iberculosii  -   s  elopmont  to  a  pulmonary  tuber- 


DISEASES  OF  THE  RESPIRATOEY  ORGANS. 


hue.  We  have  already  spoken  of  the  circumscribed  "  hectic  flush  of  the  cheeks  " 
seen  with  the  fever. 

General  Weakness— Night-Sweats— Nervous  Disturbances. — We  need  not  say 
that  the  general  emaciation  and  aria?raia  are  acconi|ianied  by  a  markeil  decline  in 
the  patient's  jxiwer  of  eudiiranc<».  Ho  finally  becomes  so  helpless  that  he  can 
scarcely  move  alone  in  the  bed. 

The  tendency  which  very  many  patients  have  to  severe  nir^ht-sweats  is  not 
wholly  exjilained.  It  may  have  some  cnimcction  with  the  fall  from  the  evening 
fGbrile  lemjjerature  t-rj  tbe  morning  remission,  and  porha]|>s  it  is  due  to  the  greater 
accnmubtion  of  carbonic  acid  in  the  blood  fmm  the  disturbance  of  respiration. 

The  disease  has  remarkably  little  iiiHiience  upon  the  higher  nervous  functions, 
especially  thctse  of  the  mind.  Mt>st  patients  have  a  ]>erfectly  clesir  intellect  Ui 
their  latest  breath.  We  all  know  the  contented,  hopeful  dispiKsitiim  of  many 
patients,  who  do  not  i^cogiiize  their  own  daufrer  until  the  last  stag-es  of  the  dL*;- 
ease.  Occasionally  the  anaemia  and  the  /general  disturbance  of  the  nutrition  of 
the  brain  lead  tomeuLal  alterations,  such  as  confusion,  distniction,  or  mt-lancholic 
conditions. 

We  lind,  more  fi-equently,  disturbances  in  the  peripheral!  nerves  and  muscles. 
Amonff  these  ai-e  neuml^nc  pains,  and  pains  of  an  indefinite  chanicter,  which  have 
their  seat  in  the  legs,  or  st^metimes  in  the  arm.s.  esi>ecia]ly  in  the  ulnar  reispon,  and 
which  may  be  very  distressing.  Mnrk«l  byperirsthesia  of  the  skin  and  deei^er 
parts  is  alsfi  not  uncommon.  Tlie  cause  of  such  disturbances  is  pixibably  often  to 
be  looked  for  iu  degeuer-jti%-e  cbangns  in  the  peripheral  nerves  (Vierordt  and 
others).  Well-marked  multiple  neuritis  has  been  repeatedly  obsei^ved  in  tubercu- 
lous patients  (see  section  on  nervous  d leases) ► 

We  very  often  see  an  increased  reaction  upon  direct  mechanical  irritation  in 
the  emaciated  muscles,  and  great  liveliness  of  tbe  so  calleil  idionniscular  contrac- 
tions, which  is  shown,  for  example,  on  i>ercussihg  the  jieclural  muscles  on  the  an- 
terior wall  of  tbe  chi»st.  The  phenomena  grou[>ed  under  the  name  of  tendon  re- 
flexes ai'e  also  much  increased  in  phthisis. 

4.  Symptoms  and  Complicationi  on  the  Part  of  Other  OrgajiB,— 1,  Pleura. — 
In  pulmonary  tul>crculosis  the  jileura  is  also  iuvolved  as  a  rule.  The  affection  is 
altiiost  alwa,ys  the  result  of  a  direct  extension  of  the  process  from  the  lunjr  to  the 
pleurji.  At  the  autopsy,  we  find  in  the  pleura  a  few  or  many  miliary  tubercles, 
besides  the  simple  inflammatoiy  pi'x>cpss— tuliercular  pleurisy. 

In  m:iny  ea.scs,  iu  which  we  have  to  do  ouly  with  an  adhesive  pleiunsy  and 
with  pleuritic  contraction,  we  can  merely  suspect  the  disease  of  the  pleura,  but  it 
can  not  be  directly  made  out  and  ditferentiated  clinically  from  the  pulmonary 
affection.  In  other  cases  we  can  diagno'^ticate  a  dry  pleurisy  in  phthisis  from  the 
occurrence  of  the  pleuritic  frictron-rub.  The  symptoms  of  ])Ieurisy  become  more 
marked  if  there  Is  a  pleuritic  effusion,  which  is  usually  readily  discovered  by  a 
physical  examination.  Tlie  patient's  {miu  and  dyspncea  are  usually  much  in- 
creased by  such  a  complication.  Besides  a  simple  sero-fibrinous  effusion  we  quite 
frequently  lind  purulent  and  even  hamiorrliagic  effusions  iu  tuberculosis  of  the 
pleura. 

The  formation  of  pueumnthorax  is  an  important  couiplication  in  the  pleura  in 
phthisis.  This  is  due  to  the  rupture  of  a  superficial  pulmonary  cavity  into  the 
pleural  cavity,  and  the  cTitrance  of  air  into  the  latter.  The  different  forms  of 
pneumothomx  and  its  symptoms  will  be  described  uiuler  diseases  of  tbe  pleura. 

2.  Lari/n.r,  Pharyii,r,  and  Trachea. —The  symptoms  of  laryngeal  tuberculosis 
and  their  relation  to  pulmonary  tuberculosis  have  already  lieen  given  under  dis- 
eases of  the  larynx.  We  saw  there  that,  although  there  is  a  primary  laryngeal 
tuberculosis,  most  cashes  are  secondary  in  their  development  to  a  pulmonary  tuber- 
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rulosis.  The  constADt  passage  of  tubercular  sputa  from  the  lungs,  through  the 
trscbea  and  larynx,  naturally  leads  to  a  direct  infection  of  the  mucoua  membrane 
t>f  the  parte  mentiuueil. 

The  same  holds  tiiie  in  regai*d  to  the  much  rarer  tul>orcult>sb  of  the  pharynx. 
In  some  cases  this  may  Ix?  of  primary  origin,  but  it  is  usually  a  result  of  re  inixiu- 
Lttian  with  tuberculosis  by  means  of  the  sputum,  or  of  a  <lireot  extension  of  the 
tubercular  pmcess  from  the  larynx  to  the  pharynx,  Tulwrcidar  ulcers  of  the 
pbarynx  are  found  most  frequently  on  the  soft  palate^  on  the  tonsils^  on  the  root 
of  the  tongue,  and  on  the  Ixjuudary  between  the  pharynx  and  the  larynx;  they 
are  rare  in  other  parts  uf  the  pharynx.  In  exceptional  cases  tubewular  affections 
are  seen  in  the  mouth — on  the  tongue.  The  hjcal  discomforts  which  all  these 
ulcers  cause  is  usually  very  considerable.     Disseminated  miliarj'  tubercles,  tcx>, 

ve  been  repeattKlly  &e<?n  in  the  muc<ius  membrane  of  tlie  pharynx. 

3.  Stovmch  and  Intestitial  Catial— Peritoneum.— TuXinrcular  ulcers  in  the 
mucous  membrane  of  the  stomach  are  exceedingly  rare,  but  we  very  often  notice 
some  symptoms  on  the  iKirt  of  the  stomach.  Loss  of  appetite  is  a  particularly 
eomnion  symptom  in  phthisis.  Vomiting  occurs  often  in  phthisical  jwitients, 
«»|>ecially  when  the  laryux  is  involved.  It  is  usually  hrijught  on  by  ]jaroxysms 
of  coughing.  I^ss  fre<iuently  the  cau.se  of  the  vomiting  is  gastric  cataiTh,  occa- 
sioned by  the  irritation  of  the  phthisical  sputa  which  have  been  sw^alk>wed;  but 
m  some  cases  the  gastric  symptoms  depend   upon  tlie  general  condition,  like 

Although  the  tubercle  bacilli  swallowed  mtli  the  sputum  hardly  ever  infect 
the  stomach,  piHjbably  frtjm  tlie  acid  reaction  of  its  content*,  they  vei-y  often  at- 
tack the  intestinal  canal.  In  the  niajttrity  «»f  th*'  ca.ses  of  phthisLs  we  find  tuber- 
cular ulceis,  either  singly  or  in  considerable  numbers,  in  the  vicinity  of  Bauhin^s 
valves  [the  ileo-ca?cal  valve],  bi  the  lower  jwirt  of  the  ileum^  and  the  upper  part 
of  the  large  intestine. 

Intestinal  tuberculosis  does  not  always  cause  very  marked  clinical  symptoms, 
but  as  a  rule  we  find  diarrho:*a  in  patients  with  tubercular  ulcers  of  tlie  intestine. 
Tliey  may  have  three  or  four  stools  in  the  twenly-four  hours,  and  even  more,  but 
Tht*  st^wls  have  nothing  characteristic.  We  rarely  see  u  slight  admixture  of  pus 
or  bloinl  in  them.  Tul)ercle  bacilli  have  been  repeatetUy  discovered  in  the  de- 
jocta,  but  the  search  for  them  is  rather  difficult.  We  must  cull  attention,  how- 
ver,  to  the  fact  that  many  patients  have  diurrhnca  during  life  in  whimi  we  find 

tlie  autopsy  no  intestinal  tubeivulosis,  but  only  a  simple  intestinal  catarrh,  or 

yloid  of  the  intestine.  On  the  other  hand,  we  quite  frequently  iind  at  the  au- 
toi^sy  tuliercular  ulcers  of  the  intestine  which  during  life  caused  no  diorrhcpa. 

Ill  cases  of  severe  intestinal  tuberculosi.s  we  stimetimes  meet  with  meteorisra. 
With  deep  uk*ers^  extending  to  the  peritoneum,  wo  often  see  marked  tenderness 
of  the  alxloroen. 

The  i>eritoneum  may  be  affected  by  the  tubercnlnr  ulcers  of  the  intestine  in  a 
twofold  manner.  Genuine  peritonitis  fn^m  perforation,  with  a  piu-ulent  or  even 
A  sanious  exudation,  is  quite  rare,  and  is  excittnl  by  the  rupture  of  an  ulcer  and 
the  entrance  of  the  contents  of  the  intestine  int^i  the  alxlominul  cavity.  An  infec- 
tion of  the  iierit^neum  with  the  tulK^nilar  [)oisoii  Ls  more  frequent.  This  may 
arise  frt>m  deei^-seated  ulcers,  whith  do  not  n?a<?h  actual  perforation,  so  that  we 
have  a  pentoue^l  tuberculosis,  or  a  tub<*rtnilar  peritonitis.  During  life  ])eritonitis 
from  perforation  and  that  from  tut>erculosis  are  not  alwaj'S  to  be  distinguished. 
We  must  al»<:»  mention  that  simple  ascitic  fluid  is  sometimes  found  in  the  alxionii- 
nal  cavity  in  phthisis,  which  may  lead  to  a  false  diagnosis  of  peritoneal  tuber- 
culoitis. 

Another  w^ay  in  which  we  may  have  a  peritoneal  tuberculosis  in  the  course  of 
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phthisis  is  from  the  extension  of  the  process  in  a  tubercular  pleurisy,  through  the 
diAphragm  to  the  j>entoneum, 

4.  Liver  and  Spleen.— We  very  often  find  a  few  or  even  maay  tubercles  in  tlie 
liver  in  phthisis,  but  they  have  no  clinical  significance.  The  liver  is  almost  always 
infected  with  the  tubercular  poison  from  tubercular  ulcers  in  the  intestines,  from 
which  llio  p4>ison  passes  to  the  branches  of  the  r>ortal  vein  and  then  to  the  liver. 
Fatty  liver  and  amyloid  or  lardaceous  liver  are  mort»  important  cliniciil  changx?s. 
We  can  sometimes  i-ecognize  the  former  by  makiu^  out  on  physical  examination 
the  increase  in  the  size  of  the  organ,  and  by  feeling  its  chara^teriatic  blunt  lower 
edge. 

Amyloid  liver  is  almost  always  associate<l  with  the  development  of  amyloid  in 
other  organs.  In  marked  cases  the  liver  is  evidently  enlai'ged,  and  its  firm,  sharp 
lower  edge,  and  often  its  dense  anterior  sui-face,  may  usually  be  plainly  felt. 

Miliary  ttibercles  or  single  large  tubercular  nodules  in  the  spleen  have  a  patho- 
logical interest  only.  Great  splenic  enlargement  is  found  in  amyloid  degen- 
eration. 

5.  Kidney H,  Urinary  PassageA,  and  Sexual  Ojyaiis.—The  presence  of  miliary 
tubercles  in  the  kidneys  is  the  first  change  in  tbexn  to  be  mentioned,  but  it  has  no 
clinical  significiuice.  Extensive  tuberculosis  of  the  geni to-urinary  apparatus, 
however,  may  produce  marked  symptoms,  like  pyuiia,  which  will  l>e  described 
later.  In  i-vgaixl  tu  the  symptoms  of  amyloid  kidney,  which  may  develop  in  the 
coui"se  of  phthisis  in  connection  with  amyloid  disease  in  other  organs,  we  will 
refer  to  the  .section  on  renal  tliaeases. 

Genuine  cases  of  nephritis,  both  acute  and  chronic,  are  also  found  quite  fre- 
quently in  phthisis,  usually  combined  with  amyloid  disease.  These  can  not  escape 
notice  if  the  urine  is  carefully  examined.  Cases  of  genuine  amyloid  kidney  of 
moderate  severity  are  seen,  however,  in  which  the  urine  remains  normal,  or  at 
any  rate  free  fn>nj  albumen. 

6.  Circulatory  Orgaw."*.— Not  only  is  the  fi'equency  of  the  pulse  increa^sed  in 
many  patients  in  proportion  to  the  existing  fever,  but  even  wher*?  there  is  no  fever 
we  often  find  it  accelerated.  The  greater  or  less  increa.se  of  the  pulse,  w^hich 
readily  comes  on  from  conifMiratively  trifling  external  .caus<?s.  is  es|)ecially  not^ 
worthy.  It  may  be  seen  after  slight  physical  exeilion,  or  upon  mental  excitement, 
as  during  the  physician's  \Tsit 

Anatomical  changes  in  the  heart  are  rare,  except  that  it  is  often  remarkably 
small  and  flaccid.  Moderate  fatty  degeueruliou  of  the  heart,  slight  endtxjardilia 
of  the  valves,  or  occasional  tubercles  in  the  heart,  cause  no  symfitoms.  The  occur- 
rence of  tubercular  pericarditis,  however,  is  important.  This  almost  always  arises 
from  the  extension  of  the  tubercular  process  fn>m  the  adjacent  pleura,  but  in 
exceptional  cases  pericarditis  has  been  .seen  as  a  I'esult  of  rupture  of  a  pulmonary 
cavity  into  the  pericardium. 

7.  Lymph -glands,— The  lymph-glands  are  a  favorite  seat  for  tuberculcr 
changes.  We  have  stated  above  that  the  so-called  scrofulous,  cheesy  lymph- 
glands,  which  are  seen  chiefly  in  the  neck  and  the  axilhe,  are  affected  with  tuber- 
cle in  the  majority  of  cases.  The  tiiljenrular  infection  pi-obably  develop.s  here 
frrjm  slight  injuries  and  excoriations  of  the  skin,  by  wliich  the  bacilli  enter  the 
body  and  reach  the  neighhuring  glands  hy  means  of  the  lymph-current.  In 
other  cases  the  infection  perhajjs  comes  from  the  mucous  membrane  of  the  phar- 
ynx. In  tuberculosis  of  internal  organs,  t^K>,  we  very  often  find  the  corresponding 
lymph-glands  enlargeil  and  more  or  less  cheesy.  The  bronchial  lymph-glands 
are  swollen  as  a  result  of  pulmonary  tuberculosis,  the  mesenteric  and  i*etroperito- 
neal  glands  as  a  result  of  intestinal  tuberculosis.  The  tuberculosis  of  the  bi-on- 
chial  lymph'glanda  is  of  especial  ira[)ortance  in  children.     Indeed,  the  tubercular 


TUBERCULOSIS  OF  THE  LUNGS. 


2^9 


vinis  which  has  gained  access  to  the  lungs  may  apparently  reach  the  branchial 

grlanda  by  means  of  the  lymph-channels  even  without  atfocting  the  lungs  them- 
[BelTCs,  and  ciccai^iioii  a  tuberculous  disease  of  the  glands.  Glands  thujs  diseased 
I  break  down  and  dist.*harge  into  the  lungs,  and  in  this  way  generate  a  secondary 
'pulmonary  tuU-rculosis.     This  is  one  reason  why  the  pulraonaiy  tubeivulosis  of 

children  so  often  be^na  not  in  the  apex  but  in  the  middle  and  lower  portion  of 

the  lun^. 

Pressure  from  the  enlarged  glands  may  affect  tlio  air-passages,  the  branches  of 

the  pulmonary  artery,  the  veiuSj  the  recurrent  nerve,  and  even  the  aorta.    Per- 

Toration  of  tlie  cheesy  brouchiul  glands  into  the  ccsophagus,  the  blood-veassela,  etc., 
[lias  also  been  olji*erved.  Tul>erculosis  of  the  bnnichiul  ^'kmdii  in  chiklren  does  not 
'present  any  definite  typo  of  disease,  however,  and,  although  we  may  siYiiietiines 

Buspect  it  when  there  is  pulmonary  tuberculosis;,  we  can  only  rarely  diagnosticate 

it  with  certainty. 

8.  Nervous  System.— We  have  already  mentioned  various  nervous  symptoms 
in  the  description  of  the  general  symptoms.     We  must  also  add  that  tubercular 

itneningitts  is  seen  in  the  course  of  phthisis  (see  page  702),  and  also  that  liu^ge 
r-solitary  tubercles  may  occasionally  develop  in  the  central  nervous  system  (see 
page  749). 

9.  Skin, — We  have  spoken  of  the  great  tendency  which  many  patients  have  to 
severe  sweats,  especially  at  night.  The  frequent  upix^arauce  of  pityriasb  versi- 
color, especially  on  tlie  skin  over  the  thorax,  is  also  worthy  of  note.  We  often 
nee  moderate  cedema  of  the  lejars  and  ankles,  which  is  due  to  weakness  of  the 
heart.     More  marked  oedema  of  one  leg  scimetimes  arises  fi-ouj  thrombosis  of  th  :• 

(femoi^l  vein.     We  must  also  mention  here,  in  conclusion,  the  si>ecitic  tubercular 

^disease  of  the  skin — lupus.    This  occurs  alone,  as  a  rule,  without  a  coexistiug 

pulmouury  tulxjrculosis;  but,  on  the  other  hand,  the  old  terra  *'  scrofulous  lupus" 

had  refei'euce  t«>  the  fact  that  wc  oftjeu  find  other  tubercular  affections  in  lupus 

besides  the  disease  of  the  skin.    Thus  it  does  not  seem  strange  that  lupus  and 

phthLsis  have  been  rei>eatedly  f)bserved  to  co-exist.     Cutaneous  tuberculosis  may 

[develop  not  only  in  the  onlinary  form  of  lupus,  but  also  in  notlules  of  consider- 

[ftble  size,  or  in  rather  extensive  ulcers.     Perhaiw  j>i«>mc  of  the  ciLses  of  soHL-alled 

Ifjorpee-tubercle  belong  to  true  tuberculosis.     We  have  seen  a  similar  tuberculous 

itauei^u£  disease  in  a  woman  who  for  a  lon^  time  had  washed  the  soiled  handker- 

csliiefs  of  a  consumptive  patient. 

BiAgnoidB. — The  diagnitsis  of  pulmonary  tuben-ulosis  has  become  absolutely  cer- 
tain, since  the  discovery  of  the  tub<?rcle  bacilli,  by  the  demonstration  of  their  pres- 
ence in  the  sputum  (vide  supra).  In  all  inci|)itnt  caw^*-,  in  which  the  other  symp- 
iioms  of  the  disease  have  not  yet  made  themselves  manifest,  hut  whei-e  the  suspicion 
incipient  phthisis  has  been  aroiised  by  a  persistent  cough,  by  niarke<l  pallur  and 
riation,  by  slight  hoarsenes.s,  by  an  evening  rise  of  temperature,  by  the  appear- 
of  night-sweats,  by  the  pi'esence  of  a  hertxlitary  predi.spositiou,  and  similar 
iptoms,  tJie  finding  of  ttil>er«'le  bacilli  In  the  sputum  is  often  the  sole  deciding 
.  We  must  not  forgot,  howevt^r,  that  in  most  cases  the  diagnosis  may  bo 
from  the  other  symptoms  alone,  and  also  that  we  can  actually  judge  of 
tmvotity  of  the  individual  cji.se,  and  of  the  exact  extension  and  form  of  the 
iberenlar  pi-ocess,  only  by  considering  the  other  Bvmptoms,  and  especially  by 
cjinsidertng  tlie  data  of  the  physical  examination.  The  latter,  therefore,  has  lo«t 
none  of  its  importance  by  the  discovery  of  the  tubercle  bacilli. 

Confusion  between  phthisis  and  other  diseases  is  twofold.  Where  the  consti- 
tutional symptoms  are  pi-e^lomiuant,  and  there  are  no  marked  pulmonary  symp- 
tuma,  an  existing  tul>ercuh^is  niay  Ik?  ovcrlcwked.  In  the  beginning,  especially, 
ly  oftses  of  phthisis  are  considered  to  be  merely  ansemia,  chronic  gastrio 
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catarrh,  or  simple  bronchitis.  If  an  intermitting  fever  appears  in  an  early  stage 
of  pli»hisls  hefoi-e  any  marked  piihnonarj'  symptouis  have  developed,  the  disease 
miiy  be  mij^liikeu  for  unikiria  or  the  like.  On  the  other  biiud,  it  is  by  no  meotiB 
rare  Ui  emiwider  patients  phthisical  who  are  suffering  from  some  entirely  different 
atfection.  Ho  who  lays  trjo  great  stress  on  tlie  uncertain  results  of  percussion 
will  often  make  a  false  diagnosis.  Severe  latent  diseases  of  the  stomach,  or  certain 
geueral  diseases,  such  as  una.imia,  diabetes,  or  chronic  nephritis,  may  falsely  \y€ 
taken  for  phthisis.  Other  pulmonary  affections,  too,  may  be  confounded  with 
tnbeividosis,  especially  chronic  bTOncbitis,  emphysema,  bronchiectasis,  foetid  and 
gangrenous  processes,  and  carcinoma  of  the  lungs.  A  careful,  unprejudiced,  and 
complete  examination  of  ihe  patient  is  the  only  possible  protection  agaiuj^i  such 
errors. 

PTOgpiOSiB. — In  the  pi^sent  condition  of  our  therapeutic  knowledge  tJie  prog- 
nosis of  phthisis  niust  unfortunately  still  lie  i-cganled  ns  extremely  unfavorable. 
There  can  be  no  doubt  that  the  tubercular  pnicess  in  the  lungs  is  in  itsself  culp- 
able, but,  in  all  c^tses  where  we  get  certain  objective  evidence  of  tuhei'culo&is, 
a  definite  extinction  of  the  disease  is  very  impnjbable,  because  the  conditions  for 
a  further  extension  of  the  disease  in  the  lunges  are  exti'cmely  favorable.  In 
individual  cases,  however,  with  tlie  Ix^^t  hygienic  surroundings,  circumscribed 
tubercular  atfections  of  the  lungs  tiave  been  certainly  found  to  heal.  Indeed, 
it  is  ]x>ssible  that  recovery  from  pulmonary  tubeixrulosLH  is  more  frequent  than 
was  formerly  sup^wseil:  for  it  in  precisely  in  the  earliest  stages,  when  the  disease 
is  still  cunible  and  tubercle  bacilli  have  not  yel  been  discovei-ed^  that  the  diagnosis 
is  dilhcnlt  and  often  uncertain.  In  advaiu::ed  cases  of  phthisis  the  prognosis,  of 
course,  is  almost  absolutely  fatal, 

In  individual  cases  the  prognosis  with  regard  Uy  the  duration  of  the  disease  is 
very  difficult.  Here  we  must  always  be  itiindful  of  the  great  diffei*ences  in  differ- 
ent pci'Rons,  and  hence  we  nnmt  \>o  very  cautious  in  expressing  an  opinion.  How 
many  patients  with  phthisis  give  us  the  impression  on  the  tirst  examination  that 
they  can  not  live  a  fortnight  longer,  and  later  on  we  see  the  disease  lasting  for 
many  mrtuths,  most  of  the  si,Tnptoms  inipT-oving,  :nid  the  patient  recovering 
again!  In  other  cases,  on  the  cnntrai'v,  we  think  we  have  to  do  witli  an  incipient 
case,  and  give  great  encouragement — and  the  patient  dies  in  a  few  weeks  \nth 
florid  [ihthisis.  Even  disregarding  the  constant  ixjssibility  of  an  unforeseen 
fatiil  hjcmoptysis,  pneunmlhorax,  or  tubeivulai-  nieniugitis,  a  conjecture  as  to  the 
duration  of  (he  disease  is,  therefore,  very  uncertain  in  most  cases  which  have  not 
yet  reachefl  the  last  stage,  and  shoidd  Ik?  matle  only  after  long  observation  of  the 
patient.  Very  much,  of  course,  depen<ls  upon  the  circumstances  of  the  i>atient, 
and  upon  the  possibility  of  gmxi  care,  suitalde  food,  and  good  air. 

Of  the  single  factors  which  infhience  the  prognosis,  our  chief  attention  must  be 
paid  to  the  general  nutrition,  the  patient's  weight,  tlie  extent  of  the  pulmonary 
affec^tion,  the  fever,  and  certain  complications,  esix?cially  laryngeal  and  iuiestiual 
tuberculosis.     We  neetl  not  rei>eat  the  special  points  which  i-elate  to  these. 

[Flint,  especially,  has  called  attention  to  the  fact  that  phthisis  is  sfmielimcs  self- 
limited;  that  recovery  or  arrest  takes  place  withoi:it  any  special  ti-eatment,  and  in 
spite  of  relatively  unfavorable  surroundings.  The  clinical  evidence  is  greatly 
strengthened  by  the  frequency  with  which,  after  death  from  any  cau.se,  the  wmains 
of  an  old  phthisifal  affection  are  found. 

In  1857,  SD'SO  deaths  from  consmnption  were  returned  in  the  State  of  Massa- 
chusetts for  each  ten  thousand  of  the  {jopnlation;  in  1W3,  20"90.  This  decrease 
is  too  large  to  credit  to  greater  accuracy  in  diagnosis  tmd  to  the  transference  of 
consumptives  to  other  Stiites,  and  is  mainly  attributable  to  the  prevention  of 
phthisis  by  impn>v6d  hygiene.    Still,  it  seems  fair  to  carry  some  of  the  improve- 
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ment  to  the  account  of  tho  arrest  and  cure  of  actually  developed  disease  iliroug^h 
eaj'ly  duirmosis  and  moK*  rational  treatment,  hygienic  as  well  as  medicinal.] 

Treatment. — 1.  Prophylaxis.— The  question  of  wliat  prophylactic  measures 
may  effectually  prevent  the  extension  of  tiie  disease  haa  entered  upon  a  new 
sto^  since  our  definite  knowledge  as  to  the  infectious  nature  of  tuljenulosis. 
We  can  no  longer  doubt  the  contagious  character  of  phthisic,  in  support  of  which 
isolatetl  examples  were  pi-eviously  brtjught  forvvaixl.  Even  if,  accoitling  to  all 
experience,  the  danger  of  contagion  is  not  ver>'  great,  still  it  is  foolish  to  ignore 
it  entirely.  We  must  therefore  call  the  attention  of  the  i«elatives  of  phthisical 
patientJi  to  the  po^ibihty  of  this  danger,  and  we  should  not  permit  the  chihlren 
of  such  patients  tt>  bo  uselessly  exi>o;it^d  to  it.  We  sliould  take  satisfactory  pre- 
cautions for  isolation,  and  also  for  disinfection  of  the  sputum,  which  can  best  be 
done  by  a  strong  solution  of  i'arfxdic  acid.  The  future  will  teach  us  whether 
uian.v  evils  may  not  be  averted  by  such  measures,  although  now  these  measures 
are  greatly  neglected. 

Tlie  *' prophylaxis'*  at  present  employed  is  almost  exclusively  coTifined  to 
hardening  and  strengthening  the  threatened  individual  as  much  as  ix:>sHii)le.  Wo 
should  try  to  strengthen  the  bodies  of  children  of  a  weak  habit,  with  '*  sci-ofulous^* 
symptoms,  and  children  from  families  in  which  cases  of  tnf^rcuUisis  have  already 
occurred,  and  thus  to  arm  tlaem  against  the  enemy  that  thi-cutens  them.  Good 
food,  fresh  air,  and  a  diminution  of  the  sensitiveness  of  the  body  by  cold  sponging 
and  C4^>ld  baths — these  are  the  factors  whose  favorable  influence  is  generally 

yg^iized. 

The  removal  of  certain  foci  of  tubercular  disease,  already  existing,  from  tho 
Ijody  may  pixive  of  great  pi-ophylactic  imporfa»cp.  We  refer  to  the  timely  tr<»itt- 
ment  or  extir|Mtli<m  of  scrofulous — that  is,  tulicrcular — swellings  of  Lho  lymph- 
gJands,  hefiling  or  i*c&iection  of  tulx^T'cuUir  Ixnios  and  jointii,  etc,  Although  in 
individual  cases  we  can  of  t'oui'se  never  know  whether  the  part  i^mtived  is  tho 
sole  focus  of  disease  in  the  l>ody,  still  we  arc  undoubtedly  justifietl  in  trying  to 
femove  at  least  one  |)4>s,sible  snurce  of  some  lat^>r  general  infection.  A  fuller 
discussion  of  this  important  fM>int  uuist  he  left  to  the  works  on  surgery, 

2.  Tfcattaent. — We  do  not  jet  know  any  actual  treatment,  corre.sponding  to 
the  causal  indication,  whose  \H>\nX  of  attack  is  aimetl  dircclly  agumst  the  tuber- 
ilAf  poison,    Tlte  inhalationH;  employed  with  tills  idea,  contniTiing  antiseptic  sul)- 

ices,  like  carbolic  acid,  betizoiite  of  sodium,  and  lately  imloforni.  have  so  far 
all  proved  unsatisfactory,  chiefly  l>et^uuse  the  substances  inhaletl  have  not  reached 
the  bronchi  in  sufTicicnt  amount.  Inhalations  of  iodoform,  made  by  a  special 
apparatus  inventetl  by  Kiissner,  have  l>een  the  most  successful  in  tuberculosis 
of  the  larynx.  We  have  already  spoken  of  inhalations  with  astringents  and 
narcotics. 

We  must  make  especial  raeutirm  of  arsenic  among  the  internal  remedies  to 
which  a  specific  action  in  tul>ei*culovsis  has  been  attributed.  Our  own  experiments, 
which  were  suggeste<l  l>y  qiute  a  number  which  were  made  by  Biichuer,  have  in 
general  given  no  favorable  result.  In  some  aises,  however,  the  remedy  seems  to 
have  a  marked  therapeutic  action,  so  that  we  are  always  justiiled  in  trying  arsenic 
in  incipient  cases,  the  more  especially  since  it  has  lately  Ix'cn  observed  to  have  a 
favorable  influence  in  other  tubercular  affections,  like  tuberculosis  of  the  lymph- 
glands,  cjiri*^.  and  lupus.  It  is  better  ni»t  to  prescribe  arsenic  in  solution,  but  in 
pills  of  a  twentieth  of  a  grain  (gi'm.  Ol>0:i)  t)f  arsonious  acid,  giving  two  or  three 
a  day,  and  later  four  or  five  if  possible,  always  after  eating.  Good  results  can  be 
obtained  only  after  using  the  remedy  for  at  least  some  months.  Another  internal 
remedy  which  has  been  much  talkt*d  about  of  late  years  is  crcasote.  It  maybe 
given  in  pilLs,  or  combined  with  cod-liver  oil,  as  in  the  following  formula: 
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^  Creasoti gr,  xv  (grm.  1)  ; 

Olei  morrhufp §  iij  3  ijss.  (grm.  100)  ; 

Olei  meuthae  pii^eritse gtt.  2.     M. 

Three  or  four  teaspoonfuls  daily. 

Or  it  may  bo  g-iveii  in  gelatine  capsules,  which  usually  conliiin  five  sixths  ol 
grain  of  creasote  (0  05)  combined  with  a  third  of  a  grain  of  balsam  of  U>lii  (OOJ 
The  patient  should  take  six  to  twelve,  or  even  more»  of  these  car>sules  a  day.    Ci 
sote  may  also  be  administered  in  milk.     A  certain  impi*oveuient  of  the  synipton 
under  the  use  of  creasote,  esjietdally  with  rejerard  to  cough  and  expectoration,  can 
not  be  denied.     The  exagi^'rate*!  expectations  which  many  physicians  cherishoi^H 
concerning  this  remedy  will  sciU'cely,  however,  be  fulfilled.  ^H^ 

The  hygienic  and  sjinptoraatic  treatment  of  phthisis  is  more  important  than     '| 
the  remedies  so  far  mentioned.  ^J 

The  hygp^enic  ti"eahnent,  in  the  broadest  sense  of  the  woi-d,  aims,  on  the  oH^H 
liand,  to  increase  the  power  of  resistance  of  the  body  to  the  disease,  and,  on  th^^ 
other,  to  put  the  body  under  conditions  which  we  know  can  combat  the  further 
extension  of  the  disease.     We  try  to  aid,  so  far  as  iiossiblc,  the  process  of  si>oi 
taneous  recjovery  in  phthisis.    First  to  be  mentioned  liere  is  the  diet  of  the  patiei 
which  must  l>t»  as  nutritious  and  abiindatit  as  possible.     Meat,  milk,  eggTS,  fani 
ceous  food,  and  butter  are  t^j  l>e  used  chiefly,  special  care  bein^  taken  that  the 
gets  hydi-ocarbons  and  fat  in  sufficient  amoimt^  as  well  as  plenty  of  albumei 
Many  of  the  special  "cures  "  for  phthisis  have  their  only  value  in  the  fact  that 
these  places  the  pttient  takes  a  large  amount  of  easily  assimilated  nutriment,  like 
milk,  and  also  koum\'ss — which  is,  pro|)erly  speaking-,  mar-e's  milk  fermented  in  a 
peculiar  fiushiou,  although  with  us  it  is  artificially  matte  from  cow's  milk — and 
also  kefir,  which  is  similar  to  koumyss.     French  physicians  have  lately  brouj^ht 
forward  forced  feedinnf  as  a  spe<'ial  **  method  "  of  treating  consmnption.     It  con- 
sists in  giving  the  largest  possible  amoimts  of  nourishment  (pnlveruEcd  meat  ajid 
the  like),  and  sometimes  the  food  is  even  pouretl  down  through  a  stonuich-tiibe. 
In  ordenng  milk-cures  we  must  not  forgot  that  milk  soon  iTccomes  repugnant  to 
many  patients,  and  then  it  can  no  longer  be  taken  in  stitlicient  amount.     In  such      , 
ciuses  we  sometimes  succeed  in  making  llic  milk  palatable  Ut  the  patient  by  adding 
comnir>n  salt,  ctjgnac,  or  cofTee.     It  is  :ils<»  a  grMxl  way  to  have  an  infusion  of  tea 
or  coffee  made  with  hot  milk.    Many  patients  pilfer  tliis  to  pure  milk.    As  regai'd^J 
alcohol,  we  should  chiefly  prescrii>e  those  forms  of  malt  liquor  which  are  relative])^! 
rich  in  nutriment — e.  g.,  porter.     Small  amounts  of  good  wine  may  aid  in  int^^ 
proving  the  appetite  and  the  general  condition.     Many  physicians  indeed  believe 
that  the  stronger  alcrdiolic  beverages,  such  as  brandy  and  the  like,  are  of  special 
benefit  in  the  treatment  nf  consumption,  but  we  doubt  it.     Cod-liver  oil,  two  to 
four  tablesponnfuls  a  day,  is  a  prescription  which  furthei*s  tlie  patient's  nutrition, 
and,  if  it  l>e  well  Ijorne,  it  may  be  of  distinct  service,  eRi)ecially  in  emaciated 
patients.     Still,  we  believe  that  one  may  obtain  the  ssime  success  by  tbe  regular 
daily  admiuLstrntion  of  several  tablespoonfuls  of  pure  frpsh  cream.  ^^ 

We  must  also  pay  attention  to  the  patient^s  manner  of  living,  as  well  as  cai^H 
for  his  nutritifui.  Here  wo  must  endeavor,  on  the  one  hand,  to  i-emove  all  th<^i 
injurious  influences  connected  with  Iiis  occuimtion,  like  staying  in  badly  venti- 
lated counting-rooms  and  work-shops,  inhaling  dust,  or  excessive  si3eaking,  and, 
on  the  other  band,  must  give  him  such  directions  as  will  have  a  favorable  action 
on  the  whole  body,  and  especially  on  the  respiratory  organs — the  enjoyment  of 
good  air,  free  from  dust,  sponging  the  chest  with  cold  water,  and  baths;  but  since 
we  often  can  not  satisfy  all  these  demands  under  the  patient's  ordinary  household 
conditions,  it  has  long  been  the  custom  to  send  patients  with  thoracic  diseases  to 
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certain  special  health-resorts,  where  the  conditionB  for  a  prc«cril»e<l  manlier  of  liv- 
i/jg"  may  be  fulfillttl  more  coinpletoly  tlian  at  home.  On  this  depends  tbe  so-called 
climatic  ti-eatinent  of  phthisis.  Many  physicians  o-sscrt  that  certain  clnnutio  fac- 
tors, like  temperature,  moistun*,  and  atmospheric  pressure,  exert  a  speciiic  thera- 
peutic iulluencc;  but  this  view  does  not  seem  very  probable. 

In  regard  to  the  choice  of  a  temporary  resort  for  the  summer,  in  many  cases  we 
must  content  oui-selves  with  recommending  a  country  residence  for  the  ixatient,  in 
i*  ree^ion  a*  healthy  as  possible,  protected,  dry,  and  well  wof>ded,  paying  attention 
at  the  same  time  to  the  chai*acter  of  the  board  and  lodging  thei'e.  A  go^xl  country 
hoard ing^-place  may  do  just  aa  w^ell  as  many  expensive  heahh-resorts.  We  may 
mention  in  particular,  among  the  special  health-resorts,  springs,  and  places  for 
inhalations  in  Germany,  (1)  the  acidulous  saline  watei-s  at  Ems,  Gleichenberg, 
NenenaLr,  Obersalzbrunn,  Reiuerz,  and  others;  (2)  the  chloride-of-sotlium  waters 

Reichenhall,  Salzungen,  Soden,  and  others;  (3)  the  springs  containing  the 
irthy  salts  at  Inselbad,  Lippsi>ringe,  and  Welssenburg.  The  lavorable  iiifluenco 
of  tliese  baths  is  best  seen  in  cases  where  there  is  auorexia  op  other  gastric  dis- 
turbance. Besides  these  we  may  also  mention  some  of  the  well  known  high  cli- 
matic health-resorts  in  the  Alps:  Aussee,  Beatenberg,  Berchtesgadeu,  Engelber^, 
Gmunden,  Heiden,  St.  Moritz,  Seelisber^,  and  others;  and  in  the  Black  Forest: 
Badenw^eiler,  St.  Blasien,  Ripi>oklsau,  and  othera. 

The  choice  of  a  winter  health-resort  is,  under  some  circumstances,  of  stDl 
iter  imijortanee,  since  the  coldci'  season  with  ua  brings  with  it  many  dangt^rs 
for  the  patient.  The  first  to  be  mentioned  here  are  the  high  health-rc«<3i-ts,  where 
^he  weather  is  usually  clear  and  sunny.     Among  these  Dsivos  enjoys  the  greatest 

Hitation.  This  place  is  especially  suited  for  patients  who  are  still  qiute  stronj^ 
free  from  fever,  and  who  do  not  suffer  from  lar^>Tigeal  symptoms.  Among 
the  winter  health-i'esorts  in  Germany  w^e  must  mention  first  Gorbersdorf,  and  also 
St.  Blasicn.  Tlie  southern  climate  is  better  for  delicate,  "  erelliistic  "  patients,  and 
also  for  those  with  laryngeal  affections.  Of  course  only  the  very  distant  health- 
nsttrts  in  Algiers,  Egjl)t,  Malta,  and  the  much-praised  Madeira,  ciin  furnish  a 
ctM-taiu  gnai-antee  of  constant  mild  we^ithor.  The  Sicilian  health-resorts  (Catania 
and  Palermo),  and  also  Ajaccio  and  Pan,  alford  favorable  climatic  conditions; 
while  the  health-resorts  of  the  Rivierti  Csee  p.  153),  Merau,  Areo,  Lugano,  and 
Montreux,  are  much  more  uncertuin  in  this  respect,  and  thei-efore  are  to  he  used 
merely  as  stopping-places  by  the  way  during  the  spring  and  autumn  montJis. 

We  caii  not  go  into  a  full  description  here  of  all  the  health -ivsortH  men- 
tioned. We  c^n  not  omit,  however,  calling  Ff)ecial  attention  to  the  fact  thut  we 
should  always  ask  oui*selve«,  in  chfxx^ing  a  health-resort,  whether  the  expense  and 
inconvenience  tlius  imposed  upon  the  patient  can  he  balanced  by  the  ixmsible 
Ixjnefit.  The  earlier  the  stage  of  the  disease  and  the  Iwtter  the  general  condition 
of  the  patient,  the  more  will  his  physirian  be  justified  in  urging  him  to  make 

?ry  sacrifice  in  oixler  to  i-egain  his  health.  It  is  blameworthy,  from  a  profes- 
>nal  and  humane  stand-point,  to  snu\  patients  in  the  last  stages  of  phthisis 

long  strangers,  to  di'.*  far  from  their  home  and  relatives.     For  .severe  cases, 

rhen   we  wish  to  send  them  from  home,  the  special  institutions  are  the  only 

suitable  places,  where  the  patient  may  at  least  bo  imder  the  constant  c^re  and 

attention  of  a  physician.     Esixvial  asylums  for  lung  patients  are  Falkenstein  nn 

the  Taunna,  Gorljersdorf,  Inselbad  at  Paderlxiro,  an<l  Reiboldsgriin. 

[Our  own  health-resorts  for  consumptives  are  too  well  known  to  demand  ex- 
tensive consid(*rjition  hei-e.  The  prime  object  is  to  secure  for  the  patient  a  pure 
air,  with  .snch  climatic  conditions  that  he  can  pass  the  largest  amount  of  time  out 
_gf  doors,  at  the  same  time  that  within  doors  his  comfort  is  pro\ided  for,  and  a 

iciency  of  suitable  and  well-cooked  food   is  attainable.     In  Colorado,  New 
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Mexico,  and  C'aliforuia,  large  nuinljers  of  former  consumptive  are  leading  active 
lives.  Florida,  Aiken,  Tliomasville,  AsheviUe,  autl  some  other  southern  resorts^ 
are  goo<i  winter  asylmiLS  for  uiauy  cases,  but  patients  should  not  return  to  New 
Eiigland  before  June  Isl.  An  out-duor  life  in  the  Maitie  or  Adiroudack  woods 
during  the  warmer  niuutlis  is  highly  to  be  recomniended  for  eurly  and  otherwise 
suitable  cases.  Sanuiac,  N.  Y.,  affords  every  comfort  during  the  colder  niouth.s. 
combined  with  the  very  best  medical  attendance,  and  many  people  do  well  there. 
A  relative  disadvantage  under  which  nearly  all  ATnericmi  ln?alth-resorts  labor,  as 
compared  with  those  of  Europe,  con  sis  Ls  in  the  greatrr  ditlicuUy  in  providing  oc- 
cupaliiui  and  thus  securing  a  mental  attitude  lujjat  favorable  to  recovery.  In  gen- 
eral, the  northern  spa-hoai*d  is  much  less  favorable  iban  the  interior,  and  early 
cases  often  do  well  thiring  the  winter  i-emoved  from  the  dampness  of  the  coast, 
with  its  alternatiorjs  of  fivH'-zing  iuid  thawing,  A  change  of  climate  in  a  very  im- 
portant step,  and  should  receive  the  most  careful  consideration  of  the  physician— 
the  circumstances  of  the  patient,  the  stage  and  character  of  his  disease,  his  tastes, 
etc.,  being  carefully  weighed  before  a  decision  is  reached.] 

We  must  also  state  that,  in  incipient  cases,  a  residence  by  the  sea,  or  A  long 
sea-voyage,  may  sometimes  be  of  great  help.  We  have  ourselves  known  several 
young  physicians  wbo  have  become  ship-surgeons  on  acooiuJt  of  incipient  phthisis, 
and  who  have  returned  from  the  voyage  much  stronger,  and  some  of  them  appar> 
eutly  entu^ly  well 

The  symptomatic  ti*eatment  of  phthisis  is  directed  in  the  first  place  a^fahist  the 
pulmonary  symptf>ms.  Wo  use  niuoh  the  same  remedies  to  help  the  cough  as  in 
chi'onic  bivMicliitis.  We  try  inhalations  with  a  solution  of  common  soil,  or  of  the 
ulkahne  Ciii'bonates,  or,  where  tliei^*  i,s  much  Sfci^tion,  with  solutions  of  tannin 
and  the  balsams,  like  turpentine,  or  Udsam  of  Peru.  Where  thei'e  is  severe,  spas- 
mixlic  ct>ugh*  inhalations  with  niu*cotic  solutions  sometimes  give  some  relief,  such 
as  cherry -lauivl  svatcr,  opium,  or  bromide  of  potassium.  It  is  doubtful  whether 
the  inhalation  of  niti"ogt>u,  recommended  by  many  physicians,  has  any  real  thera- 
peutic value.  Pneumatic  U*eatmont,  hy  inhalations  of  compressetl  air,  may  some- 
times give  g-oiid  results  in  CAses  of  incipient  phthisis. 

Morphine  siands  fii'st  among  the  drugs  t-mployed  to  check  the  cough.  We 
should  be  cautious  and  sparing  iu  its  use  at  fii-st,  but  it  is  an  uidisi)ensable  remedy 
in  severe  and  hopeless  cases.  It  relieves  the  irritation  of  coughing,  the  pain  and 
the  oppression  in  the  chest  and  at  least  gives  the  patient  for  a  time  the  desii-ed 
sleep.  In  chronic  cases,  with  modenitely  severe  symptoms,  we  may  use  for  a  long 
time  the  mildei*  narcotics  with  advantage,  like  extract  of  hyoscyamus  (extracti 
Hyoscyami  1,  aqua?  lauro^erasi  20,  fifteen  to  twenty  drops  eveiy  two  hours),  one 
to  three  grains  (grm.  tvnri-0-20)  of  lactucarium  in  powder,  or  half  a  grain  to  a  grain 
(grra.  lV03-0'05)  of  extract  of  belladonna  in  powder.* 

If  the  patient  complains  of  difiicnlty  in  loosening  tlie  expeclonUion,  we  pre- 
scribe ej£|)ectoTants,  the  action  of  which  often  fails  to  meet  our  desiiT-s,  hut  which 
can  not  be  dispensed  with  iu  practice.  The  exi)ecloi-ants  most  frequently  used 
are  carbonate  of  ammonia,  ipecacuanha,  apomorphine,  and  sulphuret  of  anli* 
mony.t  We  very  often  combine  expe<»torants  with  narcotics,  as  in  Driver's  powder. 

If  severe  pain  in  tie  chest  comes  on,  we  often  use  Ux-al  applications  :  mustanl 
plasters,  warm  pt^ultices  and  cold  compresses,  painting  with  iodine,  or  embro- 
cations of  chloroform  Narcotics,  like  morphine,  are  indispensable  in  severe 
dyspa?na.  which  usually  occurs  only  in  the  last  stages  of  the  disease  or  as  a  result 
of  pueuuiothorajc. 


U.  8L  P^  is  •boot  twice  the  strrncrth  of  the  (Jeniuat  prepiritiot).- 
t  Wc  ahpttld  vmb  tartar  emetic  'm$iiieml  of  the  Bttlphim>t,— Trj^^ksl 
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The  treatment  of  hapraoptyfsis  is  important.     As  a  slight  admiirture  of  bkxxl 
in  the  exi»ectoratioii  often  i>reecries  a  severe  hfemoptysis,  sueh  an  event  always 
demands  catilioo.      The  patient  must  keep  as  quiet  as  possible,  and  avoid  hot 
drinks  tind  alcohol.      When  there  is  a  severe  htemuptj^sis,  absolute  rest  in  bed  is 
especially  necessary.     We  should  avoid  any  careful  exainimition  of  the  lungs, 
lUy  any  severe  percussion.     We  should  lay  a  flat  and  not  too  hea^^'  iee- 
il>a^  over  the  lung  on  the  side  from  which  we  suspect  the  hirmorrhage ;  the  cold 
fis  usually  well  borne,  but  sometimes  it  aggravates  llic  cough,  and  must  then 
be  omitted.     We  would  also  reconmiend  swallowing  bitvS  of  ci'acked  ice.     Nar- 
cotics, like  morphine,  are  the  most  .suitable  internal  ii*mcdies,  since  they  aid  the 
[Cossation  of  the  hiemotihage  by  ^suppressing  the  att^icks  of  coughing.     Among 
the  remedies  which  may  be  employetl  to  check  the  bleeding  are  ergotine,  two  or 
three  one-grain  pills  (grm.  0*05)  every  hour ;  also  selorotinic  acid,  thirty  to  forty-five 
minims  of  a  four-per-cent,  solution  fjulwutaneonsly  in  the  twenty-four  hours;  and 
one  or  two  grains  fgrm.  0*05-010)  of  acctnle  of  lead  in  powder  every  two  bom's, 
mietimes  combined  vdih  morphiiio.    The  li(iTio)*  fei-ri  chloridi  (a  t^ibIesiK)onful  of 
»  two-i)er-cent.  solution  every  one  or  two  lioui-s)  is  also  reeonnnended.  but  in  lliis 
form  it  is  probably  entirely  useless.     Qmimon  salt  is  a  remedy  which  sometimes 
seems  to  he  of  serNice,  and  wliich  is  alnuist  always  at  hand.    We  give  one  or  more 
Iteaspoonfuls  of  it  in  water.     Acids,  lemonade,  and  Haller's  acid  elixir  [mixtura 
sulfurica  wida  (P.  G. )]  are  favorite  hous<*hold  remedies  in  hiemoptysis. 

After  the  bsemorrhage  ceases,  the  j>atient  must  be  exti*emely  careful  for  a  long 
time,  since  it  often  ifcni*s. 

The  hectic  fever  of  plithists  is  characterized  by  its  great  resistance  to  antijiy- 
retic  remedies.  It  is  nsnally  utterly  useless  to  try  to  combat  it  'with  hirge  doses  of 
quinine  or  salicylate  of  s<j>dium.  Tlie  action  of  antipyrine,  tof),  is  only  temporary. 
Cold  si»nging  of  the  whole  body  is  to  Ixj  highly  reeonnnended  at  the  times  of  rise 
of  tempfiratui-e.  It  is  usually  well  bnmef  and  gives  the  patient  \Tsible  relief  and 
refreshment. 

Cold  sponging  often  diminishes  the  tnmblesome  sweats  in  phlhisis,  but  if  this 
does  not  check  them,  we  may  often  pi-escribe  ati-opLne  to  advantage,  gr,  j^  to  A 
[grin.  0-0005-0001)  at  nighty  hut  its  actiim  does  not  usually  last  very  long.    Lately 
'agaricine  in  iV  to  l-grain  pills  fgrm.  0*005-0*01)  has  been  recommended  for  the 
night-sweat*  in  phthisis;  also  picrotoxin,  of  which  gr.  ^  to  |  fgrm.  0*008-0*01)  is 
iven  in  pill  or  solution  at  bed-time.     Dusting  tJie  biidy  with  a  powder  of  five 
rts  of  salicylic  acid  to  ninety-five  of  French  chalk  is  also  a  good  thing.     Sage 
is  a  favorite  remedy  for  night-sweats— two  or  three  cups  of  it  cold  at  night— 
so  is  milk  and  cognac. 
If  there  Ls  loss  of  appetite,  small  doj^es  of  quinine,  comjwnnd  tincture  of  cin- 
chona, wine  of  cinchona,  and  other  bitter  remedies,  like  tinctum  aniara  (P.  G.), 
are  »:)metimes  of  service.     U  is  also  fi-equently  a  good  thing  to  pre.«crilx>  a  little 
muriatic  acid,  five  to  ten  drops  of  the  dilute  acid,  with  the  meals.     It  is  often  very 
hard  to  check  diarrha:;a  in  tihthisis.     Opium,  combinc<l  with  tannin  or  acetate  of 
lead,  i"?  most  effective.     This  subject  will  be  discussed  more  fidly  in  the  chapter  on 
itestinal  tuberculosis. 
We  ofttju  prescribe  pi-^parations  of  iron,  combined  sometimes  with  quinine  or 
lie  (vide  mipnt)^  in  the  begiuning  of  the  disease  to  improve  the  general  con- 
lition  and  the  anaemia,  but,  as  experience  shows,  iron    is  contra-indicatetl  in 
patients  who  are  feverish  or  who  have  a  tendency  to  haemoptysis. 

The  treatment  of  the  diseases  complicating  phthisis  is  to  be  found  iu  the  appro- 
priate chapters. 
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ACITTE   QENlIILaX  MTT.TARY  TUBERCULOSia 

iEtioIogy. — Acute  miliary  tuberculosis  is  a  form  of  tuberculosis  which  wo 
justified  iu  describing  particularly  becauBe  of  its  anatomical  relations  aod  of  its 
peculiar  cliuicul  history.  The  disease  is  characterized  anatomically  by  the 
extremely-  abundant  development  of  niiliaiy  tubercles  in  a  comparatively  short 
time  in  many  organs  of  the  body.  We  can  not  liken  this  process  to  anything 
but  an  overfilling  of  the  body  with  tubercle  bacilli,  which  iu  some  way  reach  the 
different  organs  at  the  same  lime,  and  there  give  rise  to  the  eruption  of  tubei-cl 
Buhl  advanced  the  hy]>othesis  a  long  time  ago,  tliat  a  cheesy  focus  could  be 
found  Rf>mewhere  iu  the  body  in  every  case  of  acute  miliaiy  tuberculosis,  and 
tlie  general  infection  of  the  body  resulted  from  the  absorption  of  these  cheesy^ 
masses  by  the  blood.  Later  investigations,  however,  have  given  us  a  much  more 
definite  explanation  of  the  nature  and  manner  of  this  general  infection.  Ptmtick 
first  found,  in  mmm  cases  of  acute  mOiary  tuberculosis,  an  extensive  tuberculosis 
of  the  thoratnc  duct,  with  desti-uction  of  the  tubercular  new  growth-  It  is  easy  to 
see  how,  in  this  way,  a  large  amount  of  tubercular  material  could  be  brought 
dii-ectly  into  the  circulation,  from  the  free  conununication  of  the  lyniph-tluct  with 
the  subclavian  vein,  and  thus  be  "disseminated"  through  the  ditt'eix^nt  oi'gans  in 
a  short  time.  Still  more  frequently,  however,  the  tuberculosis  of  the  large  venous 
trunks,  discovered  by  Weigert,  especially  the  pulmonary  veins,  seems  to  he  the 
starting-point  for  an  acute  general  miliary  tulKJifulosis.  Usually  there  are  tuljer- 
cular  lymph-glands,  or  sometimes  other  foci  of  tubercular  disease,  which  unite 
with  the  wall  of  a  neighboring  vein,  gnvdually  break  through  it,  and  project  into 
its  lumen.  If  case^atiou  and  ulcei^tion  result  in  this  spot,  the  infectious  material 
Ls  of  course  constantly  washed  otf  by  the  blood-curi-ent  and  carried  away,  and 
thus  it  reaches  the  other  organs. 

Since  such  a  tulx'fvular  focus — e.  g,,  a  tubercular  bronchial  gland — may  remain 
for  a  long  time  entirely  without  syuiptoms,  we  can  understand  how  miliaj'y  tul>ei»- 
culosis  may  break  out  in  an  acute  forn*  in  j>ersons  who  previously  seemed  jjerfectly 
well.  In  other  cases  the  patient  has  already  sufi'ejH?d  from  some  tubercular  affec- 
tion, until  suddenly  the  conditions  occur  somewhere  iu  the  body  which  lead  to 
the  develcipment  of  miliary  tuberculosis.  Thus  we  sometimes  see  it  break  out  in 
a  patient  who  has  ordinary  phthisis,  but  acute  miliar^'  tuberculosis  is  one  of  the 
rarities  in  advanced  jihthisis.  If  we  find,  at  the  autopsy  of  a  case  of  acute  general 
miliary  tuberculosis,  old  phthisical  changes  in  the  lungs,  which  is  by  no  means 
very  common,  they  consist  of  old,  partly  cicatrized  foci,  pigment  indurations,  etc. 
We  see  miliary  tubei'culosis  ndher  frequently  as  a  sequtd  to  pleuritic  effusion.  We 
have  already  previously  called  attenHon  to  the  fact  that  in  such  cases  the  pleurisy 
itself  is  a  tubeiK^ular  disease.  Miliary  tuberculosis  is  also  seen  in  people  with  old 
tubercular  affections  of  the  bones  and  joints,  like  coxitis  and  vertebral  caries,  witli 
tubercular  swellings  of  the  lymph-glands,  im  in  the  neck  and  the  axilltp,  or  with 
tuberculosis  of  the  genito- urinary  organs.  In  such  ci«es,  of  course,  the  tubercular 
atT<x-tion,  which  is  discovered  during  life,  is  not  always  the  soui"ce  of  the  general 
miliary  tulxrculosis,  but  the  discovery  of  the  existence  of  such  an  atT<M!tion  is  of 
the  greatest  significanice  in  diagnosis,  as  iu  this  way  our  attention  is  strongly 
dii'ect^  to  the  pc^sibility  of  a  genei-al  tubercular  affet^tion. 

In  some  cases  an  outbreak  of  miliary  tubei'culosia  has  been  seen  to  follow  other 
acute  diseases,  like  ty]ihoid,  or  nteasles. 

Pathological  Anatomy.— Except  for  the  presence  of  some  old  tubercular  affw*- 
*^^T\  in  some  organ,  and  except  for  the  tuberculosis  of  a  vein  or  of  the  thoracic 
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duct,  which  aro  a«  a  rule  apparent,  and  which  have  been  dewribed  above,  the 
anatomical  lesion  in  acute  Tniliui-y  tubt'inilosia  consists  in  the  dissemination  of 
miliarj-  tubercles  through  a  large  number  of  the  organs  of  the  body.  The  lungs, 
the  liver,  and  the  8i>lecn  are  c*instautly  affected;  almost  as  constantly  the  kid- 
neys* the  thyroid  glaud,  the  nian>iw  of  the  bones,  the  heart,  and  the  choroid ;  less 
comstantly,  but  still  quite  frequently,  the  serous  membranes  and  tlie  meninges. 
Tlie  miliary  nodules  may  be  found  in  large  numbers  in  all  the  organs  mentioned. 
They  may  in  part  be  easily  recognized  by  the  naked  eye,  and  in  the  hmgs  they 
may  be  very  plainly  perceived  by  the  touch.  In  many  organs,  however,  especially 
in  the  liver  and  often  in  the  spleen,  they  are  hard  to  recognize  with  the  naked  eye, 
but  they  ai-e  ea.*ity  discovered  by  the  microscope.  In  regard  to  tlie  histologieal 
structure  of  miliary  tubercles,  and  the  discovery  of  tubercle  bacilli  in  them,  we 
must  refer  to  what  has  been  said  in  the  chapter  on  pulmonary  iuberculoKis,  but 
we  must  also  mention  that,  iu  some  of  the  moi*e  chronic  cases,  some  of  the  nodules 
may  grow  to  be  large  tubercular  fix'i,  from  the  size  of  a  lentil  to  that  of  a  pea. 
Less  developed  cases  of  miliary  tuberculosis  are  also  found,  in  which  only  a  lim- 
ited nnml>rr  of  organs  are  attacked,  and  these  with  less  severity. 

Cliliical  History.— The  clinical  sym|itonis  <»f  miliary  tuberculosis  depend  upon 
two  {tifUtrn,  tlie  tii-^t  b^ing  the  general  infection  of  the  body,  and  the  second  the 
local  tuljer«^ular  affei'tion  of  certain  organs.  Although  in  many  organs  mihary 
tuberculosis  is  entirely  without  symptoms,  as  in  the  liver,  the  kidneys,  the  heart, 
and  the  marrow  of  the  bones,  in  two  organs — the  lungs,  and  more  especially  the 
brain — it  leads  to  the  most  mai'ked  local  symptoms.  The  miliary  tuberculosis  of 
the  choroid,  discovered  by  Colmheim  and  Manx,  Ls  also  without  sj'mptoms,  but  it 
am  be  made  out  with  the  tjphlhulmoscope,  and  is  therefore  of  great  diagnostic 
value, 

Miliarj'  tuberculosis  affords  quite  different  pictures,  according  to  the  predom- 
iaance  of  one  or  the  other  of  the  groups  of  symptoms  mentioned.  We  distin- 
guish the  four  following  forms: 

1.  Miliari/  T^tf^rrtitmi/i,  with  Predominant  Sffmptnma  of  General  Infection : 
the.  ao^atted  Typhoid  Form.— This  form  may  In  part  greatly  resemble  typhoid 
f<'ver.  The  |)atient.  who  previously  seemed  quite  well,  or  in  whom  some  local 
Tiiaiiif»?station  of  tuberculosis  waa  8usi)ected,  falls  ill  with  gradually  increasing 
general  symfttoms,  dullness,  loss  of  appetite,  headache,  and  fever.  Since  there  is 
no  local  affection  to  be  di.scoveit^d  to  explain  the  symptoms,  the  disease  at  first 
inay  well  be  taken  for  typhoid.  The  general  condition  grows  worse  constantly, 
the  fever  is  high  an<l  continually  rises,  and  cerebral  symptoms  appear.  In  gomo 
cases  an  exanthemutous  eruption,  like  roeeola,  may  increase  the  resemblance  to 
typhoid.  With  careful  r>bservRtion,  however,  symptoms  are  almost  always  de- 
tected later  in  the  di^'iLse  which  are.  to  a  certain  degree,  characteristic  of  miliary 
tuberculosis,  and  ai-e  due  to  the  existence  of  that  disease  either  in  the  lungs  or  in 
the  brain.  The  patient's  complexion  assumes  a  peculiar  pallor,  and  w^ith  it  a  defi- 
nite cyanodc  hue.  The  respinition  becomes  remarkably  deep,  and  there  is  dysp- 
noai,  or  signs  of  a  tubercular  meningitis  arise,  like  rigidity  of  the  neck,  loss  of 
coiU)ciousn^»,  disturbances  in  tlie  innervation  of  the  ocuhir  mascles,  etc.,  and 
death  follows  with  these  symptoms.  These  cases  last  from  ten  days  to  three 
weelci,  reckoning  from  the  beginning  of  the  severe  symptoms, 

2.  Miliary  TufjereidosiH  with  Predominant  Pulmonary  Symptoms. — These 
too,  may  begin  quite  suddcnlVt  almost  like  an  acute  croupous  pneumonia, 

or  they  may  develop  gradually  with  quite  a  long  prodromal  stage.  From  the 
onset  the  symptoms  point  esjiecially  to  disease  of  the  lungs  or  the  pleura.  The 
patient  complains  of  a  stitch  in  the  side,  cough,  and  dyspncea,  and  there  is  also 
QniAlly  much  general  weakness  and  fever.     Later  on,  the  pulmonary  symptoms 
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constantly  inei*eas(^.  The  x^iHent  has  extreme  dytspnom,  and  we  can  ofteii  make 
out  an  intense  tlitl'nse  tu'dncbitis  on  examining  the  lunps.  The  ptttient's  face  is 
piile,  cyanotic,  and  anxious.  Death  ensues  with  all  the  signs  of  insufficiency  of 
rt'spimlion.  Tlie  coui-se  is  usually  somewhat  more  protracteil  than  in  the  typhoid 
form,  lasting  for  tht-ee  or  four  weeks  and  moiH?. 

3.  Miliary  Tuberculosis  wiih  Predominant  Cerebral  Si^mptoms^  due  to  Tuber- 
cular Meningitis. — Tulx*rculosis  of  the  meniuffes  does  not  belong:  among  the  i*eg- 
ular  lesions  of  general  miliary  tuberculosis.  It  develops  in  alKiut  half  the  cases, 
according  to  our  estimation ;  but  where  it  occui's  it  almost  always  gi\^s  the  whole 
case  the  characteristic  imprint  of  tubercular  mening'itis,  by  which  the  other  symp- 
UuTis  are  entirely  concealed.  The  predominaut  symptoms  are  headache,  fever^ 
stupor  increasing  to  deep  coma,  ligidity  of  the  back  and  neck,  and  disturbances 
in  the  innervutiou  of  the  ocular  muscles.  In  such  cases  the  tubercular  raenin- 
gitis  is  often  the  only  thing  diagnosticated,  and  the  general  miliary  tuljerculosis 
is  not  made  out  at  all.  In  the  cases  of  this  sort  which  we  have  seen,  a  remark- 
able^ peculiarly  deep  and  accelerated  resjjjration,  oven  in  the  deepest  coma,  was 
the  only  symptom  which  jwinted  to  a  co-existing  miliary  tubercidosis  of  the 
lungs. 

The  symptonLS  of  tul>ercidar  meningitis  in  many  cases  predominate  in  tliis 
tj'pe  of  the  disease  from  the  onset,  but  in  other  cases  they  come  on  during  the 
attack  and  foiTu  its  iinal  period.     Tlie  duratitm  of  the  disease  vanes  accordingly. 

4.  Miliary  TuberculoaiH  with  a  Protracted  Course  and  Indefinite  Symptoms 
for  a  Long  Time— Intermitting  Form. — Besides  the  forms  already  mejitioned, 
ca£cs  occur  which  usually  take  quite  a  protracted  course,  lasting  for  eight  or  ten 
weeks,  and  having  such  indeflnite  Bvmptoms  that  a  definite  diagnosis  is  for  a  long 
tiuie,  or  even  thruugbout  the  disease,  quite  impossible.  The  patieul  complains  of  a 
number  of  general  symptoms,  such  as  headache  and  dullness,  and  also  of  thoracic 
symptoms,  for  whieh.  however,  we  ca^i  tind  on  examination  no  sutlicient  baiiis. 
Thei-c  is  almost  always  fever,  usually  not  very  high,  and  witli  a  very  iiTegular 
coui"se;  but  we  have  seen  a  regfular  d^uly  rise  of  tenii>erature  for  a  time  in  some 
cases,  and  attacks  of  fever  with  quite  a  severe  chill,  so  that  at  first  we  thought  of 
an  irregular  internuttent  fever— the  intennitting  form.  Later  on  the  syifiptoms 
gPdxlually  inci'ease.  The  apparently  inexplicable  loss  of  strength,  and  the  patient's 
ana-mia  and  eniaciation,  are  niarke<l,  and  they  are  impoi'tant  in  diagnosis.  Fi- 
nally, either  severe  pulmonary sympt<.>ms  or  the  signs  of  tubercular  meningitis  set 
in,  to  which  t  be  patient  sucemuljs. 

We  must  mention  particularly  tliat  the  four  forms  of  miliary  tuberculosis  just 
de.scribetl  are  only  the  types  of  the  disease.  In  individual  cases  we  often  meet 
with  variations  and  transitional  forms  between  these  types. 

Single  Symptoms.— 1.  General  Symptoms. — In  all  cases  of  acute  miliary  tuber- 
culosis the  genenil  comlitirm  of  the  patient  is  very  serious.  Most  patients  have  a 
subjective  feeling  of  severe  illness,  although  they  make  little  special  complaint  of 
it  from  the  painle.*^s  character  of  the  disease.  As  the  disease  inci*eases,  there  is 
often  a  marked  feeling  of  anxiety  and  oppression  liesides  the  dyspncBa.  Thoi'e  is, 
especially  in  the  face,  quite  a  peculiar  pallor,  characteristic  of  the  disease,  and 
associated  with  a  marked  cyanosis  of  the  lips  arid  cheeks, 

2.  Fever. — Acute  miliary  tuberculosis  almo.st  always  runs  its  course  with  a 
more  or  less  high  fever,  a  course  without  fever  having  been  ol>served  in  only  a 
few  instances.  It  often  happens,  in  more  pr^tiiictecl  castas,  that  the  temitci'atm'O 
may  be  nearly  normal  for  a  time,  or  only  slightly  elevated.  There  is  nothing  char- 
acteristic or  tj^^ical  in  the  course  of  the  fever.  In  the  cases  with  typhoid  symp- 
toms the  fever  is  usually  quite  high,  between  103"  and  105'  (30-5"40'5'  C).  and 
nses  continually,  so  that  the  terapemture  curve  may  be  exactly  like  that  of  ty- 
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l>lioid.  In  other  cAses  the  fever  is  irreg-ular  and  is  broken  by  many  remissions, 
reinitlinj^  or  intermitting  quite  reynlurly  for  some  lime.  Death  ensues  witli  a 
m«xlerately  bijirli  teniix*ratu re  or  iu  collapse.     In  ca.ses  with  tubercular  monin- 

iti«  there  is  aLsf>  a  marked  riiie  of  temperatur©  at  the  cloec,  up  to  108"  (4^"  C) 

id  over. 

3,  Respiratory  Ai^jxirattia. —It  goes  withotat  saying-  that  physical  examination 
of  the  lungs  may  give  no  deQuite  re^ulti*.  Almost  every  positive  evidence  is 
often  wanting,  and  the  conti*ast  between  the  lalwrtnl  breathing  and  dyspnoea  and 
the  insignificance  of  the  physical  signs  in  Die  lunsT>  is  an  imptirtant  feature  in 
diagnosis.  Auscultation^  as  a  rule,  giv*.^  the  signs  of  an  intense  bronchijil  catarrh ; 
we  hear  rhonchi  or  numerous  small  and  medium  moist  rales  all  over  both  hings. 
The  respiratory  murmur  itself  is  usually  higher  in  pilch  than  normal,  and  in 
many  cai?es  it  is  obscure,  rough,  or  haryh.  In  one  af  our  cases  there  was  heard, 
over  a  cirt-urascriU^d  area  of  the  lung,  a  wholly  ijcculiar,  sharp,  *'  lapping ''  sound 
on  inspiration^  which  we  have  never  heard  under  any  other  circumstances.  Jiir* 
gensen  describes  a  soft  friction  sound,  duo  to  miliary  tubei'culosis  of  the  pleura. 
Percussion  usually  gives  no  objective  changes.  At  times  the  resonance  is  rather 
t}^npanitic,  or  slightly  dull  in  some  places. 

In  some  caries  circumscrilied  pneumonic  infiltration  has  been  observed  in  the 
limg^  in  acute  miliary  tuberculosis,  which  may  give  rise  to  a  confusion  between 
miliary  tuberculosis  and  croupous  pneumonia,  from  the  presence  of  marked  dull- 
ness, crepitant  rales,  and  bronchial  respiration. 

We  must  mention,  finally,  that  in  some  nf  the  cases  physical  examination  of 
the  lungs  shows  old  changes  in  them,  a  phtlnsical  affection  of  tlie  ajKJx,  a  former 
iieuri«y,  and  the  like.     Positive  evidence  of  such  old  tubercular  affections  may 

of  great  diagnostic  value  in  doubtful  cases. 

Dyspncea  has  been  repeate<lly  menlionetl  among  the  Bymptoms  in  the  lungs. 

jriic  respiration  is  usually  very   n>ucli   iU'celcrat*^!,  osjieeially  during  the  more 

Ivanccd  stage  of  the  disease,  so  that  we  see  in  adults  forty,  sixty,  and  even 

rcnty  respirations  a  minute.  Tlie  respiration  is  abso  very  deep,  and  is  sometimes 
asaocialed  with  a  loud  noise.  As  a  rule  there  is  cough,  but  it  i.s  usually  trouble- 
only  in  the  cases  with  severe  bronchitis.  It  is  often  very  slight.  The 
►ration  is  usually  scanty,  and  it  is  not  chiiracteristic.  ft])ecial  mention 
lanst  l)e  made  of  the  fact  that  ti;l>ercle  bacilli  arc  absent  in  it,  uiilras  old  ulcerati>d 
tubercular  foci  are  present  at  the  same  time  in  the  lungs. 

4,  Circulatm'l/  Apfxtratus.— The  pulse  is  frequent,  alxjut  100  to  120  a  minuto, 
often  weak  and  siuall,  and  sometimes  irregular,  especially  if  tubercidar  menin* 
gitis  co-exists.  The  miliary  tul>ercles.  which  anatomically  are  almost  always  to 
be  made  out  in  the  heart,  especially  in  the  c n d« tea nlium,  cause  no  symptoms.  The 
presence  of  tubercrlo  IkiciIH  iu  the  blood  will  l>e  mentionetl  below. 

5,  Dtgrstirf  Apparatus.— Vomltinf!;  is  frequent  at  tlie  onset  of  the  disease. 
The  bowels  are  usually  constipated,  but  in  many  cases  there  is  a  modemte  diar- 
rhccta.  The  loss  of  appetite,  the  thirst,  and  the  dry  tongue  are  due  to  the  general 
diseasie  and  the  fever.  The  spleen  is  usually  somewhal,  btit  not  veiy  much, 
enlarged, 

t>,  iVcnY)?f.«i  St/stem.— In  many  cases  where  the  pulmonary  symptoms  pre<lomi- 
nale  the  intellect  remains  quite  clear  until  the  last^  but  in  other  ciises  cerebral 
Kymptoms,  like  lieadache,  dizziness,  stupor,  and  delirium,  come  on  quite  early,  and 
are  a  part  of  the  general  infecti(»n.  As  h^is  alwiwly  been  said,  the  nervous  symp- 
toms in  the  cases  combined  with  tubercular  meningitis  become  quite  prominent, 
It  in  individual  instances  it  may  be  hard  to  decide  whether  they  are  due  t«3  such 

»mplication,  or  are  merely  severe  general  symptoms. 

7.  JEz/c^.— The  ophthalmoscopic  examiuation  tjf  the  retina  is  of  special  diag* 
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nostic  importance,  since  the  iliajn^osis  may  be  made  absiolutely  certain  hy  finding 
miliary  tubeivles  in  tlie  clioitdd.     A  negative  i-esult,  hovvL'Yer,  is  never  decisive 
against  the  diajsrnosis,  since  the  tubercles  are  sometimesi  absent,  or  at  least  are 
very  scanty.     Their  discovery  is  almost  always  difficult,  and  demands  much  pra^ 
tice  in  the  method  of  examination.    In  cases  with  tubercular  meningitis  we  sam* 
times  tind  an  optic  neuritis. 

Diagnosis. — The  diagnosis  of  acute  gfeneral  miliary  tuberculosis  is  ordinarily 
and  justly  considered  very  ditTicult.  It  quite  often  happens  that  at  the  autoi3sy  a 
miliary  tuberculuKis  is  found  which  was  not  even  sus|jected  dm-ing  life.  It  must 
be  confessed  tliat  fre<iucntly,  in  such  cases,  we  might  very  well  have  thought  of 
acute  tubei-culosis, ,  If,  therefore,  the  possibility  of  acute  miliai'y  tubejvulosis  is 
brought  itj  our  attention  duiing  the  patient's  life,  we  can  occasionally  make  quite 
a  certain  diagnosis. 

Tbe  severe  general  condition^  usually  associatcfl  with  fever,  is  most  important, 
»d  for  this  no  local  cause  can  be  found.  Then  come  the  pulmonary  symptoms, 
specially  tlic  peculiar  dyspnoea,  for  which  there  is  also  noadt^tiuale  corresponding 
physical  <'hange  to  be  discovered.  It  gives  decided  support  to  our  suspicion  if  we 
can  make  out  a  distinct  predisposition  to  tubei'culosis,  either  hereditary  or  consti- 
tutional, or  the  history  of  a  piHivious  tubercular  aiTcctiou,  especially  pleurisy,  and 
alwo  chronic  affections  of  the  Ixjues.  The  peculiar  cyanotic  pallor  of  the  patient 
is  vei-y  characteris-tic. 

On  tliese  factx^r-is  rests  (he  differential  dia^osis  between  the  '*  typhoid"  form  of 
miliary  tuberculosis  and  typhoid  fever.     Marked  roseola  is  a  distinct  argument       i 
for  typhoid,  although  it  sometimes  occurs  in  miliary  tubei'culosis,  and  so  are  the  ^^| 
characteristic  intestinal  sjanptonis  of  t3T)hoid,  like  meteorism  and  the  i)eouliar  ™ 
stools;  but  we  must  not  forget  that  botli  the  roseola  and  tlie  intestinal  symptomis 
may  be  absent  in  typhoid.     The  course  of  the  fever  must  always  be  considered 
in  the  differential  diajrnosis.     It  is  much  more  fi*e(iuently  iriTgulai*  and  atypical 
in  tuberculosis  than  in  typlioid.     Of  course,  the  temperature  curve  is  not  an  aljso- 
lutely  decisive  factor.     The  occasional  unequivocal  evidence  of  the  ophthalmo- 
scopic appeai-ances  has  already  been  mentioned. 

In  many  cases  tlie  onset  of  n\eningeal  symptoms  may  aid  the  diagnosis.  Of 
course,  if  the  patient  b  not  seen  until  the  last  stages  of  meningitis,  especially 
where  there  is  an  incomplete  history,  tlie  diagnosis  is  next  to  imjxjssible. 

Acute  tuberculosis  is  often  confoimded  with  severe  bi^mchitis,  especially  in  old 
people  who  ai*e  considered  emphysematous.  The  very  severe  general  condition, 
the  pallor,  the  rapid  loss  of  strength,  and  the  fever,  are  the  only  things  here  which 
call  our  attention  to  acute  tuberculosis,  and  render  the  diagnosis  possible. 

Finally,  the  discovery  of  tubercle  bacilli  in  the  blocjd  is  of  the  greatest  diag- 
nostic si^i^ficance.  Their  detection  is  a  difficult  matter,  but  Weichselbaum  and 
others  have  repeateilly  succeeded  in  finding  them. 

Prognosis.— The  cases  descril)ed  in  literature  as  "cured  miliary  tuberculosis" 
are  so  uncertain  in  their  diagnosis  t!uit  they  can  not  he  regarded  as  convincing. 
We  must  therefoi-e  consider  the  prognosis  as  absolutely  fatal.  The  differences  in 
the  course  of  tlie  disease  have  been  mentioned  above. 

Trefttinent— Although  drugs  are  absolutely  powerless,  still  the  case  in  hand 
must  always  receive  treatment,  since  the  diagnosis  often  can  not  be  made  out  with 
absolute  certainty.  Our  prescriptions  are  purely  symptomatic.  The  cases  with 
a  typhoid  course  are  to  be  treated  just  like  typhoid,  with  baths,  stimulants,  etc. 
Tepid  baths,  and  also  k»cal  applications  to  the  chest,  expectorants,  and  nawotics, 
are  indicated  when  the  thoracic  symptoms  predominate.  If  meningeal  s^^mptoma 
set  in,  we  may  try  ice,  and  also  local  blood-letting,  with  iodide  of  potassium  iater- 
nally,  • 
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GANGRSNI2  OF  TBX3    LUNGS. 

-Etiology,— The  sole  cnuw  of  pulmonary  gang^rene — that  is,  the  death  and 
putrid  decomposition  of  the  Umg-tissue — is  the  entrance  of  the  bacteria  of  putre- 
faction into  the  lungs.  The  opt>ortiinit>'  for  inhaling  them  is  certainly  very 
great,  but  the  normal  organism  api«irent]y  pc^sesaes  the  property  of  nullifying 
them  and  making  them  jwwerless.  Under  certain  conditions,  however,  they  take 
root  in  the  lung  and  cause  the  death  of  tlie  pulmonary  parenchyma,  which  then, 
as  a  result  of  the  presence  of  these  specific  l>acteria  of  putrefaction,  succumbs  to 
that  peculiar  form  of  putrid  deeom[>osition  known  as  "''  moist  gangrene.** 

The  factor  which  roost  frequently  gives  rise  to  the  development  of  pulmonary 
gangrene  is  the  entrance  of  organic  foreign  substances,  especially  bits  of  food,  into 
the  luugfi.     The  bacteria  of  putrefaction  either  enter  the  lungs  with  the  foreign 
substance,  or  they  settle  there  later  and  set  up  n  putrid  decomposition,  hi-st  in  that 
portion  of  the  lungs,  and  then  in  the  neighboring  lung-tissue.     Tlio  entrance  of 
organic  foreign  Hul>Htauces  into  the  lungs  occurs  in  ditFerent  ways.     It  often  hap- 
pens from  swallowing  the  wrong  way,  or  from  an  accidental  inhalation.     In  this 
way  pulmonarj'  gangrene  may  ari,sc  in  previously  healthy  people,  but  it  occurs 
fspecially  in  patients  who  are  very  low,  very  stupid,  and  soptiruse,  and  also  in  the 
insane,  in  patients  who  can  not  swallow  or  cough  well,  and  in  |iatient3  with  paral- 
ysis of  deglutition,  as  in  bulbar  paralysis.     Bits  of  food  may  also  reach  the  lungs 
from  eructations  and  vomiting.     Thus  ai*e  explained  Iho  cases  t»f  pulmonary  gan- 
greae  which  occur  in  patienLs  with  caucer  of  the  stomach,  and,  still  more  fiv- 
queutly,  with  cancer  of  the  oesophagus.     Putrid  organic  material  may  also  reach 
the  lungs  from  ulcerative  aiul  ichorous  processes  in  the  mouth,  the  pharyn^c,  and 
the  larjiii.     In  cancer  of  the  tongue,  the  pharynx,  and  the  larynx,  in  other  ulcer- 
ative processes,  and  in  injuries  or  wounds  frnnii  operations  in  the  mouth  and  pliar^ 
ynx  that  have  become  septic,  pulmonary  gangi'ene  may  develop  quite  readily. 
Finally,  septic  foci  in  the  vicinity  may  extend  to  the  lungs  or  perforate  into  a 
bmuchus.     In  this  way  a  pulmonary  gangrene  may  arise  from  the  perforation 
tlirouph  the  pleura  into  the  hmgs  of  an  ulcci^ted  cancer  of  tlte  stomach  or  a 
gastric  ulcer,  or  in  r!irerasc?s  fmm  vertchra.!  caries,  or  frr>m  sanious  lymph-glands. 
Id  some  cases  the  cause  of  the  pulmonary  gangrene  can  not  be  made  out,  since 
the  entrance  of  a  foreign  suUstanre  lias  perhaps  been  wholly  unnoticed,  as  may 
Impixjn  in  children,  or  during  sleep.     We  had  a  gmwn-up  young  woman  under 
obsen'ation  for  a  long  time  with  pulmonary  gangit'iie,  and  one  day  she  coughed 
up  st-veral  fragments  of  chicken-bones,  but  she  could  give  no  account  of  how  they 
wilprfd  the  lungs. 

Eiyienence  teaches  us  that  pulmonary  gangrene  is  more  apt  to  develop  in 
pfi|N«w8  with  a  general  weak  nutrition,  in  old,  marantic  people  and  drunkards, 
than  in  thrifte  who  are  healthy.  The  tendency  of  patients  with  diabetes  mellitus 
to  pulmonary  gangrene  is  remarkable. 

Pulmonary  gangrene  often  develops  secondarily  to  some  other  pulmonary 
affection.  We  have  ali*eady  spoken  of  the  relations  between  it  and  fcetid  bron- 
dutis.  Fcptid  bi-oncliitis.  on  the  one  hand,  often  leads  to  pulmonary  gangrene 
through  an  extension  of  the  pnH*ess  to  the  alveoli;  and.  on  the  other  hand,  where 
tliere  is  a  gangrenous  focus  in  the  lungs,  the  bronchi  ai-e  often  infected  to  a  wide 
<*rtent  by  the  putrid  secretion  coming  fr<jm  it,  and  then  llicre  arises  fcetid  bron- 
chitis. Botli  diseases  often  run  into  each  other  without  any  sharp  boundary ;  but 
gangrene  may  develop  secondarily  in  other  affections  of  the  lungs.  A  new  infec- 
m  with  putrid  matemi,  however,  is  always  requisite,  and  the  affection  of  the 
Id 
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liing^  that  alrewly  exif^ts  fuiniislies  merely  fi  favorable  soil.  This  is  the  only 
explaDatiou  of  the  process  when  croufHjns  pneuniouia  '*  ruDS  into  gangrene/'  or 
when  gang:i"ene  clevehips  in  catarrhal  pneumonia,  in  bronchiectasis,  or  in  phthisis. 

AUiiougfb  the  ag:euts  of  putrefaction  enter  tlie  lungs  thi*ough  the  hronchi  in 
most  of  the  methods  of  origin  of  pulmonary  gangrene  that  have  been  mentioued, 
they  may  also  be  trans]xn*ted  into  the  lungs  by  the  blood-current.  Wo  call  these 
forms  embolic  gangrene.  We  find  such  gangrenous  nodules  in  the  lungs  in 
connection  with  extensive  gangrenous  bed-sores,  puerperal  pi-ocessea,  suppurative 
caries  of  the  bones,  etc.  In  these  cases  tlie  putrid  material  enters  a  vein  from  the 
seat  of  the  primary  process  and  is  brought  to  the  lungs,  and  here  we  find,  aa  a 
result  of  the  putrid  character  of  the  embolus,  not  a  simple  infarction,  but  an 
embulic  gangrene. 

Pathological  Anatomy. — We  moi-e  frequently  find  pulmonary  gangrene  iu  the 
lower  hylK^s  than  in  the  upper,  corresiKJiiding  to  its  mode  of  origin.  Either  both 
lungs  are  affe<^tetl  or  only  one,  and  the  right  somewhat  moi*e  fivquenlly  tlian  the 
left.  We  distinguish  a  diffuse  and  a  circumscribed  form,  accortling  to  the  extent 
of  the  gangrene.  Einlxjlic  gangrene  belongs  to  the  latter  form,  and  its  nodules, 
by  pivference.  lie  near  the  pleural  surface. 

We  can  eji-sily  recognize  the  anatomical  changes  in  gangrene.  The  lung-tissue 
is  changed  to  a  discolored,  dirty,  greenish-gray  mass,  which  gradually  and  pro- 
gressivolv  liei'omes  dLssolved.  formiTig  a  most  foul-snjelling  ichor.  We  find,  left 
iu  it,  necrotic  fragments  of  tissue  and  ve5.sels.  Gangrene  cavities,  witJi  irregular, 
ragge<l  walls,  ai'e  formed  from  the  partial  expectoration  of  the  st^ftened  gangre- 
nous nodule.  The  Umg-tis.sue  in  the  vicinity  of  the  i>eculiar  nmlule  is  to  a  greater 
or  less  extent  inflamed,  jwirtly  in  the  form  of  catarrhal  pneumonia,  iiartly  in  the 
form  of  circumscribed  croupous  pneumonia.  Tlie  infiamed  parts  iu  the  vicinity 
are  gradually  involved  in  the  gangrene,  so  long  as  the  process  extends,  but  finally 
a  suppurating  line  of  deniarkation  may  l>e  formed  about  the  gangrene,  the  whole 
gangrenous  fragment  is  in  a  measure  sequestratenl,  encapsuled,  and  gradually 
expelled,  and  so  healing  l^ecomes  iKDSsible.  We  have  already  stated  that  foetid 
bronchitis  may  arise  from  a  gangrenous  nodule. 

Whenever  a  gangrenous  nodule  reaches  the  pleura,  a  purulent  and  usually  a 
sanious  pleui'isy  follows  from  diretit  infection.  Pneumothorax  may  arise  from 
perfoi-ation  of  a  gangrenous  cavity. 

Clinical  Hifltory* — The  symptoms  of  gangrene  depend  for  the  most  part  u]>on 
the  local  ali'ection  in  the  lung.  The  condition  of  the  expectoration  is  characteris- 
tic, and  it  alone  may  decide  the  diagnosis. 

In  many  of  ils  conditions  the  expectoration  greatly  resembles  that  of  foetid 
bnmchitis,  and  indeed  a  great  part  of  it  does  not  come  directly  from  the  gangre- 
nous ntxiule,  but  is  the  secretion  of  the  disea.sed  bn^uchi.  The  penetrating  stench 
of  the  siHitum,  a  most  repulsive,  putrid  odor,  is  very  striking.  The  patient's  breath 
and  cough  also  have  this  bad  .smell,  which  infects  the  whole  vicinity.  The  amount 
of  the  sputum  is  usually  large;  it  may  !*each  ten  or  twenty  ounces  (200-500  c.  c.) 
in  twenty-four  houi*s.  If  the  sputum  is  coOected  in  a  glass  it  forma  three  layers^ 
as  in  the  sputum  of  fu^tid  bronchitis — an  up|)er  layer,  muco-purulent^  greasy,  con- 
sisting in  part  of  nummular  sputa,  and  covei*ed  with  much  fnj»th  ;  a  middle  serous 
layer,  in  which  some  firm  masses  from  the  upper  layer  Hoat;  and  a  lower  layer, 
almost  wholly  of  pus,  but  greasy  and  greenish-yellow,  which  usually  contains 
many  large  and  small  phigs  and  shreds  of  tis.sue.  We  find  in  these  plugs,  on 
microscopic  examination,  beautifully  twisted  needles  of  the  fat  acids  (see  Fig.  21, 
p.  156)  imljedded  in  countless  bacteria,  fat-drops,  and  detritius,  and  often  collected 
in  large  bundles;  but  l>esides  these  we  find  in  it  the  constituents  of  the  paren- 
chyma of  the  lungs,  and  this  alone  is  the  decisive  factor  in  distinguishing  between 
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pulmonary  gangrece  and  simple  foetid  bronchitis,  Traube's  theory — that  elastie 
Sbers  arfc  not  found  in  the  expectoration  in  puhnonary  gangrene,  or  that  they  arc 
rare,  because  the  elastic  tissue  also  is  destroy(?<l  by  the  gangrene— is  untrue.  We 
have  almost  always  found  elastic  tissue  in  abundance  in  the  expectoration,  and 
idso  other  fragments  of  parencliyma,  lung-pigment,  etc.  Which  of  the  coarse, 
rod-like  bacteria,  described  by  Leydcn  and  Jaffe  as  leptothria'  pulmonaliH,  are  the 
special  bacteria  of  gangrene  is  not  decided-  The  chemical  ejcamination  of  the 
iputum  shows  the  presence  of  tliuse  substances  which  may  always  be  fouud  in  the 
putrefaction  of  organic  mutter— tyrosine,  leucine,  ammonia,  sulphuretted  hydro- 
gen, butyric  acid,  \^leriauic  acid,  caprylic  acid,  etc.  The  fresh  sputrun  usually 
has  an  alkaline  reaction,  but  on  standing  it  becomes  acid. 

Mftoy  caaes  of  gangrene  lead  t-o  eix>&ion  of  the  vessels  and  severe  haemoptysis, 
fht  admixtures  of  blood  in  the  sputum  ai*e  not  infrequent. 

The  other  symptoms  on  the  part  of  tlie  lungs  are  not  esiwcially  characteristic 
of  gungi-ene.  liost  patients  complain  of  cough^  pain  in  the  side,  and  more  or  less 
fBvere  dyspnoea-  Physical  examination,  as  a  rule,  permits  us  to  nuike  out  the  seat 
the  nodule,  but  not  always,  since  the  physical  signs,  of  course,  depend  npun  the 
Lion  and  extent  of  the  gaiigrcuo.  Small  nodules,  sitiuited  centrally,  often 
no  objective  evideoice  of  tlieir  presence  Every  ext<?nsi  ve  infiltmtiun.  however, 
must  cause  dullness  on  percussion.  Over  the  area  of  dullness  we  hear  bronchial 
respiration,  and  usually  quite  numerous  moist  mies.  If  a  gangrenous  cavity  is 
foraicd,  the  physical  examination  may  show  plain  symptoms  of  a  cavity — tyin- 
paaitic  resonance  on  jiercussion,  amphoric  respiration^  large  moist  rales,  etc. 

Tlie  physical  signs  are  sometimes  due  to  the  accompanying  pleurisy;  the  dull- 
neffi  is  more  int^rnso,  the  respirttt<:»r>'  murmur  and  the  vocal  frenntus  are  dimin- 
iaketl,  and  the  adjacent  organs  are  disphwcd  by  the  abundant  etFusion ;  but  an 
abmlute  diagnosis  of  an  accompanying  pleurisy  is  often  to  be  made  only  by  an 
exploratory  puncture.  We  have  alreatly  spoken  of  the  occasional  development 
uf  {meumotliorax. 

In  many  cases  there  is  fever,  of  quite  an  irregular  character  and  of  very  vary- 
iiijf  intensity.  In  the  cases  where  the  gangrenouH  nodule  is  sequestrate<l,  and 
vhere  the  secretion  can  be  freely  emptie<l  through  the  bronchi,  ajid  where,  acconi- 
irij^'ly,  there  is  no  absorption  of  septic  material  into  the  blcMxl,  the  fever  also  nuiy 
be  entirely  absent. 

We  often  see  gastric  and  intestinal  symploms  in  pulmonary  gangrene,  the  din 
turbance  being  without  doubt  due  to  swalluwinir  some  of  the  fcetld  sputum.    Many 
itients  complain  of  loss  of  appetite,  and  sometimes  of  vomiting  or  diarrheea. 
h  also  see  rheumatic  pains  in  the  joints  and  muscles,  as  in  fcrtid  bronchitis.     It 
wortJiy  of  note  tJiat  secondary  absce^ss  of  the  bruin  hiis  been  rep^mtedly 
Eirved  in  pulmonary  gangrene  (see  page  741).     We  must  bear  ibis  in  mind  if 
severe  cerebral  symptoms,  like  somnolence  or  pamlysls,  develop  in  the  course 
a  gangrene. 

The  general  course  of  the  disease  shows  very  great  variations.  In  all  cases 
where  the  pulnionary  gangrene  is  secondarj'^  to  some  other  affection,  the  course 
and  the  general  ty|>e  of  the  disease  depend  ver>^  largely  uiwn  the  printary  attack, 
but  the  castas  of  idiopathic  gangrene  also  present  gretit  variations.  The  onset  is 
pitber  quite  gradual  an<l  slow,  or  quite  acute,  and  associated  with  fever  and  tho- 
rocic  fjymptoms.  The  stinking  ex}>ect oration  and  the  bad  odor  from  the  patient's 
mouth  tirst  direct  the  attention  to  the  existence  of  putrid  processes  in  the  limgs. 
Uic  diaeaae  is  usually  very  chronic,  lasting  ftjr  months  or  even  years.  Many 
ions  and  intermissions  ot^cur.  With  pn.>per  cai-e  and  treatment  we  may  see 
improvement,  and  often  apparently  a  complete  cessation  of  the  disease, 
odor  ceases,  the  expectoration  diminishes  or  disappears  entirely,  and  tlie 
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patient's  strength  and  nutrition  become  almost  normal ;  but  relapses  may  occur 
after  long  intervals.  Where  the  affection  is  of  slight  oxtt-nt  we  may  even  eee  a 
complete  recovery, 

Puloioimry  gangrene  always  takes  a  worse  course  in  previously  weak  and 
marantic  persons,  and  un  unfavorable  tenninittion  may  follow  in  a  comparatively 
short  time.  Death  ensues  either  from  a  general  loss  of  sb-ength,  as  a  i^esitlt  of  the 
disease,  or  from  complications,  such  as  pulmonary  haemorrhage,  ichorous  pleurisy, 
pneuniotliordx,  or  abscess  of  the  brain.  Rupture  of  an  ichorous  empyema  out- 
wardly^  or  into  the  peritoneum,  or  into  other  cavities,  is  i-are. 

Special  mention  must  be  made  of  the  fati  that  the  symptoms  of  pulmonary 
gangrene  are  not  always  so  verj'  pronounced.  In  people  who  are  weak  and  run 
down  we  often  see  pulmonary  gangrene  at  the  autopsy,  althougli  during  life  there 
have  been  no  marked  symptoms,  not  even  offensive  sputum  nor  the  ftetor  from 
the  mouth 

Diagnosis^— The  diagnosis  can  be  made  with  certainty  only  when  the  charac- 
teristic sputum  is  present.  We  ran  decide  whether  the  sputum  corner  fron»  a 
fa>tid  bronchitis  or  from  the  fa?tid  contents  of  a  Iniuichiectasis,  or  from  actual 
gangrene,  only  by  finding  under  the  microscope  the  remains  of  lung-tissue  in  the 
expectoration.  Physical  examination  in  gangrene,  at  least  in  part  of  the  cases, 
also  gives  the  signs  of  inlilti^ation  or  of  cavity-formation  in  the  lungs. 

Prognosis, — The  prognosis  depends  first  upon  the  nature  of  the  underlying 
disease,  and  then  ufxjn  the  extent  of  the  affection,  the  strength  of  the  patient,  and 
the  poBsibility  of  sufficient  care  and  proper  treatment.  If  the  process  in  the  lung 
becomes  sequestrateil,  marked  improvement  may  follow,  even  in  the  severest  con> 
ditions;  hut  we  must  always  remember  that  a  relapse  is  possible.  We  have 
already  mentioned  the  dangei-s  which  niuy  cause  a  fatal  termination  in  pulmo- 
nary gangrene. 

Treatment. — Prophylaxis  pla^\'S  an  important  part  in  those  cases  where  there 
is  danger  of  the  entrance  of  bits  of  food  into  the  air-p-^ssages  from  defective  deglu- 
tition. We  must  thiTik  of  the  possibility  of  thi«  with  alJ  patients  who  show  great 
stupor,  and  fdso  with  luitients  who  have  paralysis  of  deglutition,  in  order  to  watch 
them  while  taking  food,  and  eventutdly  to  try  artificial  feeding  with  the  osaopha- 
geal  tube. 

The  treatment  of  already  existing  pulmonary  gfuigrene  has^  as  its  chief  aim,  to 
check  the  putrid  processes  of  decomp*>sitinn  in  the  lungs,  Unforttmately,  the 
rernetbes  at  our  command  are  not  in  all  cases  sufficient  for  this.  The  different 
disinfecting  inhalations  are  the  most  effective.  They  are  used  in  the  same  way  as 
in  foetid  bronchitis  {vide  supra).  Turi>entiue  deserves  the  most  confidence,  and 
it  may  also  be  given  internally  with  good  results.  Accortling  to  Lepine,  however, 
terpine  acts  still  better  than  does  turjjeutine.  We  may  also  cull  attention  to 
inhalations  with  carbolic  acid,  Curscbmann's  carljolic  mask,  inhalations  with 
salicylic  and  boi-acic  acids  (4  parts  of  salicylic  and  30  of  boracic  acid  to  1,200  of 
distilled  water),  bromine  (bromine  and  bromide  of  potassium,  2  parts  of  each  to 
i,000  of  water),  and  similar  substances. 

Besides  oil  of  turjventine,  otiier  internal  remedies  are  recommended,  half  a 
grain  to  a  grain  (grm,  0  03-0  OG)  of  acetate  of  lead  every  two  hours,  creasote,  car- 
bolic acid,  etc.  Their  action  is  uncertain.  Of  late,  myrtol  has  been  greatly 
extolled.  It  is  given  in  capsules  containing  grains  ijsa.  (0*15),  of  which  two  or 
three  are  to  be  taken  every  two  hours. 

The  general  treatment  of  the  patient  is  very  impt>rtaut — he  should  have  good 
food,  and  live  in  as  good  air  as  possible.  We  must  treat  the  pain  in  the  chest  and 
the  cough  syraptomatically,  local  applications  and  morphine  Ijcing  most  useful, 
The  fever  seldom  gives  occasion  for  direct  interference.    In  gfeneraJ,  cold  spong- 
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tog,  or  elae  tepid  baths,  suffice,  so  that  quinine  is  only  rarely  to  be  used.  We 
may  try  tc>  relieve  the  gastric  and  intestinal  symptoms  by  giving  antiseptics  iu- 
temblly,  espet-iully  by  small  doBes  of  muriatic  acid,  salicylic  acid,  or  ci'easote,  as 
well  as  by  the  ordinary  remedies,  such  as  bitters  and  opium. 

If  a  eecoudary  ichorous  pleurisy  develops,  with  or  without  pneumothorax, 
removal  of  the  Huid  by  operation  is  necessary,  if  the  patient  has  sufficient  strength 
to  bear  it. 


CHAPTER  IX. 
DISSASSS  FROM  TBZl   mHAI.ATION  OF  DUST, 

(  /*A.  HmnhiKfinioitis. ) 

Although  there  are  a  number  of  important  contrivances  in  the  respiratory 
apparatus  to  impede  the  entrance  of  foreign  eubi^tanceti  contained  iu  the  air  into 
^e  lungs,  still,  if  a  persson  remains  in  a  du»ty  atmospliere,  so  many  particles  of 
diut  may  be  inhaled  that  they  are  not  without  effect  on  the  lung-tissue.  The  dis- 
eaMH  from  the  inhalation  of  diLst  are  usually  purely  professional  diseases,  which 
omxT  especially  in  workmen  whose  occupation  brings  witli  it  the  continual  iuhalor 
tioii  of  some  kind  of  dust.  Since  we  do  not  have  to  deal  with  a  specillc  influence, 
us  in  the  inhalatitm  of  infectious  substances,  but  usually  only  with  a  mechanical 
effwt,  all  diseajicd  conditions  excited  by  the  different  sorts  of  dust  may  be  ti'eated 
io  common. 

We  must  first  mention,  liowevrr,  a  e<»ndit,ioij  of  flie  lungs  which  can  scarcely 

be  warded  a«  palliologicul,  although  it  ha*i  iU  origin  in  tlje  constant  inhalation 

of  (last.,  especially  of  coal-<lu8t — the  ordinary  black  pigmentation  of  the  lungs. 

There  can  now  no  longer  be  any  doubt,  although  there  was  once  a  long  dispute 

al»out  it,  that  tlje  black  pigment  in  the  lung  rome*,  in  large  ptirt  at  least,  fnim  tlie 

inhalation  of  carlxm.     The  particles  of  carbon  pass  into  the  hmgs  themselves,  and 

tketice  into  the  bronchial  glands  by  metms  of  the  lyniphntics.     Only  a  part  of  the 

(VMil-duitt  inhaletl  is  removed  with  the  expectoration,  and  it  (uay  Ciusily  be  found 

in  it  niicroseopicaDy,  and  often  l)y  the  naked  eye,  as  we  see  it  in  the  well-known 

bbck  expectoration  which  we  often  have  in  the  morning,  if  we  have  spent  the 

pluvious  evening  in  a  room  filled  with  smoke.     In  Gennanj-,  Traulje  was  the  first 

liuILscover  the  particles  of  carbtm  in  tlie  expectoration  of  a  charc4:»al* burner.     In 

man's  lungs,  after  death,  the  vegetable  formation  of  these  pai*ti<^lps  could  l>e 

nizcd,  ami  Traube  gave  the  correct  explanation  of  them.     In  wttrkmen  who 

inhale  large  amounts  of  charc(>al-*lust,  anthracite  coal-*1ust.  soot,  or  gmpliite,  the 

"normal  "  pigmentation  of  the  lung  i^asses  into  a  iwtho logical  condition,  anfhra- 

ccms  pulmonum. 

Zenker  first  discusstHl  comprehensively  the  fact  of  the  entrance  of  the  different 
norts  of  dust  into  the  lungs  and  llie  consequent  results.  Besides  the  anthracosis 
viady  mentioned,  the  pulniouarj*  diise^ise  from  inhaling  the  dust  of  flint  and 
her  stones  is  of  esfXM?iul  iniixirtancc,  the  so-called  st«mt*-i'utter's  lung — ehaiicosis 
tlmannm—aiM\  als<i  that  fnuu  inhaling  metallic  dust,  espocialty  oxide  of  iron — 
lerosis pulnionimi.  The  "stone- lungs"  have  been  ohservetl  iu  workmen  in  the 
fttaniping-rooms  of  glas»- factories,  in  mill -stone  cutters,  stone- poUshen*,  stou€^ 
hammerers^  plasterers,  workers  in  i>orcelain.  masons,  slate-qmirrynien,  potters, 
Rtc,  *'  Metal-dust  lungs ''*  occur  in  flle-cuttei-s,  iron- workers,  uiirror-|X)Hshei's,  and 
lially  in  grindyrs,  who  inhale  a  mixture  of  stime-  and  ii-on-dust.  Tlie  first  case 
'*rod  iron  lung"  was  observed  by  Zenker,  in  a  girl  who  had  inhaled  a  thick 
dust  ol  iron  for  ten  or  twelve  hours  a  day.    Her  work  was  to  color  blotting-paper 
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with  a  powder  of  red  oxide  of  iron.  Among  the  other  forms  of  dust  which  may 
give  rise  to  pulmonary  disease  we  may  mention  tobacco-dnst,  cotton-dtist,  saw- 
dust, and  flouiMlust. 

Tlie  anatomical  chaDg^es  in  the 'Moat-lunffs''  consist  of  a  chr«inic  bronchitis, 
and  especially  a  chronic  interstitial  inUannnation,  lea^ling  to  the  formation  of 
connective  tissue,  and  caused  by  the  mechanical  irritation  of  the  foreign  body. 
The  lungs  are  studckd  with  noilule^s,  which  feel  harcl  to  the  touch,  and  which 
grate  on  section  ^vith  a  knife.  All  of  these  no<lules  consist  of  fii*m  connective 
tissue,  in  which  the  particles  of  stone  or  iron  ai-e  encapsuled.  By  the  union  of 
single  nodules  we  may  get  mow.  extensive  induration  and  cicatricial  formation. 
Chemical  examinatian  of  such  luugs  gives,  as  might  be  supposed,  a  large  amount 
of  silicic  acid,  iron,  etc. 

In  most  of  the  cases  which  come  to  autopsy  we  find  further  changes  in  the 
hings,  which  are  not  the  immediate  result  of  the  inhalation  of  dust,  but  consist  of 
sequela?  and  complicationH.  Chronic  diffuse  brt>nchitts  in  the  worker  in  dust^ 
like  any  other  chronic  bronchitis,  may  give  rise  to  pulmonai-y  emphysema,  and 
later  to  c:irdiac  hypertrfiphy,  etc.  We  very  often  tind  in  the  lungs  co-existing 
and  pronounced  tulwrcular  changes.  It  need  not  be  stated  more  fully  that  these 
changes  are  not  the  dii-oct  result  of  the  inhalation  of  dust,  hut  that  the  changes  in 
the  lungs  set  up  by  such  an  inhalation  furnish  merely  a  favorable  soil  for  infec- 
tion with  lubennilosia.  In  most  cases,  the  *'  dust-lungs  "  acquire  a  markc*d  clinical 
significance  chiefly  fmm  the  sequela^  aientioneti— namely,  emphysema  and  tuber- 
culosis. The  circumscribed  nodules  of  interstitial  pneumonia  have  no  veiy  marked 
symptoms  following  them.  In  all  cases  where  there  is  a  fatal  termination,  with 
pulmonary  symptoms,  we  should  regartl  the  immediate  action  of  the  dust  as  much 
less  the  cause  of  death  than  arc"  the  secondary  diseases. 

The  actual  jwints  to  l>e  consideretl  in  judging  of  the  clinical  symptoms  of  the 
diseases  from  inhaling  dust  nn?  containetl  in  what  has  been  said.  The  sytnptoms 
are  those  of  common  chi-onic  bronchitis,  or  pulmonary  emphysema,  or  phthisis, 
and  attention  to  the  injurious  influences  associatetl  with  the  patient's  calling  is 
the  only  i>ossible  way  of  making  a  diagnosis,  but  in  iiKlivi<liuil  cases  it  may  always 
l>e  a  miitter  of  doubt  how  far  other  accidental  causes  of  diseitse  may  come  into  play. 

The  piN>gnosiH  depends,  in  the  first  place,  upon  whether  the  patient  can  be 
removed  from  the  action  of  these  injurious  influences  or  not^  but  we  must  also 
mention  the  fact,  which  has  lieen  often  ohserved,  that  many  people  get  somewhat 
used  to  the  dust.  After  they  have  once  recovered  from  the  initial  bronchitis,  such 
people  can  live  in  an  atmosphere  of  dust  tav  a  long  time  without  any  noticeable 
injury. 

The  prophylaxis  of  disease's  from  inhaling  dust  forms  an  extended  chapter  in 
the  hygiene  of  occupations,  which  we  can  not  dwell  uj^on  here.  The  workman 
must  be  taught  the  danger  to  which  he  is  exposed,  and  the  danger  itself  must  be 
diminished  as  aiuch  as  possible  by  sufficient  ventilation  of  the  work-i-ooms,  by 
cleanliness,  and,  under  some  circumstances,  by  a  change  in  the  technicalities  of 
the  business. 

We  need  not  give  any  special  data  regarding  the  treatment  of  diseases  from 
inhaling  dust.  They  are  founded  on  the  same  principles  as  are  given  for  the 
treatment  of  chn>nic  bronchitis,  emphysema,  and  chronic  pulmonary  tuberculosis. 
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CIIAPTER  X. 
BMBOLZO  PROOX28SZIS  IN  THB  LUNGS. 

(//tnnurrhaifii'  /n/'tr<'fiutt  of  lht>  Lnmj»,) 

Etiology. — ^The  sources  from  which  the  materia]  for  an  embolic  phigging  of 
['^Ci^cbes  of  the  piilmonarj'  artery  comes  lie  eifJher  in  the  ri^ht  side  of  the  heart  or 

the  veins  of  tlie  body.  PathologioaJ  anatomy  teaches  u«  how  often  thrombi  are 
formed  in  the  veins,  especiany  in  the  veins  of  the  lower  extremities  and  in  the 
I>elvic  veins,  and  in  tiie  right  side  of  the  heart,  in  the  recesses  between  the  tra- 
beculsB,  in  the  auricles,  on  the  valves  and  the  chordae  tendinea?,  and  at  the  apex  of 
the  ventricle.  The  particles,  torn  loose  from  thrombi  so  situated,  are  carried  on 
by  the  blood -current,  reach  the  lung«,  plug  a  larger  or  a  smaller  branch  of  the 
pulmonary  artery,  accoi'dinjf  to  the  size  of  the  imrticles,  and  thus  cause  further 
changiK  in  the  luiijEf-tissue.  Since  the  blanches  of  the  puhiionarj^  artery  are  "  ter- 
Diinat  arteries,"  and  since  thus  the  vascular  tcrrittiry  belonging'  to  each  branch 
can  not  be  supplied,  or  can  be  supplied  only  to  a  small  amount,  w^th  blood  by 
collateral  circulation  fi*om  other  vessels,  the  closure  of  a  branch  of  the  artery 
shuts  the  territory  supplied  by  it  out  of  the  circulation.  The  pressure,  in  the  part 
of  the  vessel  lying  peripherally  to  the  point  of  plugging,  becomes  almost  nil,  and, 
as  a  result,  there  is  a  backward  current  into  the  region  shut  off,  Howing  from  the 
capillaries  in  the  vicinity,  and  even  fi-om  the  veins  belonging  to  it.  Thus  we  get 
a  typical  ''engorgement.'"  The  walls  of  the  capillaries  and  veins,  in  which  the 
normal  blood-current  has  ceasedH^  h^e  tlieir  iiatunil  consistency  as  a  result  of  this. 
The  vascular  walls  become  abnormally  ixsrvious.  The  fluid  of  the  blood,  the 
Yvhite  blood-corpuscles,  and  alno  very  many  red  blood-corpuscles,  penetrate  through 
the  wal\&  of  the  vessels  into  the  surnmnding  tissue,  and  change  it  into  the  socalled 
haemorrhagic  infarction. 

Every  embolic  closure  of  a  branch  of  the  pulmonary  artery  does  not  necessarily 
T«8TiIt  in  the  formation  of  an  infarction.  Upon  the  sudden  plugging  of  a  maiB 
trunk,  or  of  sevenjl  large  bmnches  of  the  pulmonary  artery,  death  may  ensue  at 
once,  so  that  naturally  all  further  changes  in  the  Umg-tissue  cease.  We  also  find 
qoite  frequently,  e8]>ecially  in  centi^al  ivoi-tiiuis  of  the  lung,  eml^olism  of  single 
branches  of  the  pulmonary  artery,  without  the  formation  of  an  infarction.  In 
Buch  cases  there  must  necessarily  be  u  little  circulation  in  the  vascular  territory 
which  has  been  shut  off,  either  by  anastomoses  between  the  ten-itAjry  of  the  pul- 
monary artery  and  that  of  the  bronchial  or  metliastinal  artery,  or  by  the  neigh- 
hoHug  capillaries,  whose  arteries  of  supply  remain  open. 

The  changes  thus  far  descril>ed  are  the  result  of  a  purely  mechanical  closure  of 
a  pulmonary  artery.  We  have  noticed  this  especially  whew  simple  fibrinous 
plugs  have  given  the  occasion  for  the  embolic  process.  Pulmonary  infarctions 
are  most  frequent  in  chi*«jnic  heiirt  disease,  in  all  fr)nns  of  primary  and  secondary 
ditatatton  of  the  heart,  but  esivecially  in  disease  at  the  mitral  orifice,  and  in  mitral 
stenosis.  Thrt^mbus  formation  is  frequent  in  the  dilated  right  side  of  the  hearty 
and  furnishes  material  for  pulmonary  enil»oli;  but  these  emboli  are  seen  in  all 
other  possible  conditions  of  disease^  in  which  thrombosis  in  the  right  side  of  the 
heart  or  in  the  veins  may  occur. 

The  changes  in  the  lungs  assume  quite  a  diffei-ent  appearance  if  the  embolic 
naterial  is  not  simple  flbrine,  but  if  it  contains  at  the  same  time  some  specific 
infectious  matter.  If  emboli  itmch  the  lungs  from  an  acute  malignant  endocar- 
ditis in  the  right  side  of  the  heart,  or,  as  is  most  frequently  the  case,  from  a  pmni- 
lent  (septic)  phlebitis  anywhere  in  tJie  body,  giving  rise  to  a  puriform,  liquefying 
thrombus,  the  specific  factors  in  inflammation — that  is,  bacteria — ^get  into  the 
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lungs.    Thus  arise  embolic  abscesses  and  embolic  gaiigreuoua  nodules  in  the  It 
We  have  already  s^wken  of  the  latter,  and  the  former  are  among  the  most  constant 
lesions  in  every  typical  pyseniia. 

Tlie  fuiubinieutal  facts  aa  to  the  occurrence  and  sigiiiiiciince  of  embolic  pro- 
cesses in  general,  and  those  located  in  the  lungs  in  x>articulai\  were  tliscovered  by 
Virchow.  For  the  fuller  undei-standing  of  the  results  of  embolic  closure  of  the 
vessels  we  must  thank  chiefly  the  labors  of  Cohuheini. 

Pathological  Anatomy; — Ha-murrhage  infarctions  may  involve  one  or  more 
lobules,  or  almost  a  whole  lobe  of  the  lung,  according  to  the  situation  of  the 
emlwlus.  Most  iufaix?tious  are  situated  at  the  i)eriphery  of  the  lung,  and  have 
approximately  a  conical  shape,  corresponding  to  the  extent  of  the  region  of  the 
vessel.  Tl^e  Ijase  of  the  cone  lies  against  the  surface  of  the  pleura.  It  generally 
projects  a  little  above  that  surface,  mid  its  dark  color  can  usually  be  plainly  rec- 
ognized thmugh  it  The  plem^i  itself  is  the  seat  of  a  fibrinous  inflammation  at 
the  [Knut  to  VN'liich  the  infarction  reacht^,  and  sometimes  for  a  large  space  around 
it  Tlie  conical  shai>e  of  the  infarction  is  idainly  recognized  on  section.  The 
lung-tissue  is  changed  to  a  firm,  fragile,  uniformly  black-red  tissue,  devoid  of  air. 
The  embolus  can  usually  be  readily  foimd  in  the  branch  of  the  pulmonary  artery 
leading  to  the  infarction.  Under  the  microscope  we  see  a  diffuse  inJiltration  of 
tissue,  with  red  blot>d -corpuscles  in  the  infart-ted  portion.  The  alveoli  and  finer 
ronchi  are  also  filled  wilh  c^mgulated  blood.  Under  favorable  cirvuinstiuiaces,  in 
cases  of  longer  standing,  the  blood  may  Iw  I'cabsorbed  in  part.  The  lung  again 
contiiins  air,  but  it  remains  much  piguiented  in  that  place,  and  mure  or  less  in- 
durated from  the  development  of  interstitial  connective  tissue. 

Hsemorrhagic  infarctions  aro  usimlly  situated  in  the  lower  lobes,  and  more 
frequently  on  the  right  side  than  on  the  left. 

The  smaller  embolic  abscesses  are  sometimes  very  numerous,  and  are  dissemi- 
nated over  the  whole  lung.  In  larger  abscesses  the  conical  shai>e  may  often  be 
plainly  recognizeil.  Where  an  abscess  extends  to  the  pleura,  a  purulent  pleurisy 
arist^s  from  dij-ect  infection.  Combinations  and  transitional  forms  l>etvveen  the 
oi-dinary  hamifU'rhagic  infai'ctiou  and  enil>nlic  abscesses  are  occasionally  found  in 
the  lung.'*. 

Bymptoms. — We  ofti?n  find  at  the  autopsy  embolism  of  single  branche^s  of  the 
pulmonary  artery,  with  or  without  infarction,  which  has  caused  no  symptoms  at 
all  during  life. 

Embolism  of  the  main  trunk,  or  of  a  large  branch  of  the  pulmonary  artery, 
may  cause  sudden  death,  as  has  lj>ecu  repeatetlly  observeil  in  patients  with  heart 
disease,  or  with  venous  thrombosis.  If  death  be  not  immediate,  sudden  severe 
dyspnci'a  and  oppression  arise.  The  diagnosis  may  at  least  l>e  suspected  in  such  a 
case  if  we  know  of  a  possible  source  for  an  emlwlus.  lo  some  uistances,  where  an 
embolus  is  situated  m  a  large  branch  of  the  pulmonary  ai*tery,  hut  has  not  com- 
pletely tilled  it,  we  can  hear  a  systolic  vascular  murmur  over  the  atTected  sjMit,  as 
has  Ijeen  observed  by  Litten.  The  diagnosis,  however,  becomes  certain  if  the 
further  signs  of  infarction  appear  later. 

The  most  characlerLstic  .symptom  of  infarction  in  the  lungs  is  the  hloody 
expectoration.  If  we  see  quite  suddenly  bloddy  sputum  in  a  patient  with  mitral 
stenosis,  we  are  usually  right  in  assuming  a  ha^morrhagic  infairtion  of  the  lung. 
Either  the  sputum  consists  almost  entirely  of  dark  blocxl,  or  the  blood  is  mixexl 
with  more  or  less  mucus;  but  there  is  never  much  air  in  it.  The  bloody  expecto- 
rtition  often  lasts  for  several  days. 

We  try  to  learn  more  of  the  sixe  and  situation  of  the  lesion  by  a  physical  ex- 
aminatirm  of  the  lungs.  Of  coui"s«  this  often  gives  a  negative,  or  at  least  a  doubt- 
ful, result,     Tt  goes  without  saying  that  small  infarctions,  and  also  those  w  hich 
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are  central,  can  not  be  made  out  by  physical  exaniJBation.  Largt?  peripheral 
infarctions  may  give  rise  In  many  causes  to  dullness  on  percussion,  crepitant  rales, 
&nd  harsh  or  bronchial  respiration,  but  it  is  often  hard  to  decide  in  an  individual 
case  whether  the  physical  si^ns  which  we  meet  witli  are  not  due  to  other  patho- 
logical changes  in  the  lungw,  like  bronchiti«  or  hydrothorax.  We  soQietimcH  hear 
a  pleuritic  friction-st:mnd  in  some  part  of  the  chest  a  few  days  after  we  susjiect 
that  an  infarction  has  occurred,  by  which  the  diu^osis  gains  additional  certainty. 
We  have  already  mentionetl  the  subjective  symptoms  in  embolism  of  a  larjje  pul- 
monary vessel— sndden  dyspnoea  and  oppression.  Small  nochiles  often  cause  no 
special  symptoms,  but  in  other  cartes  the  patient  feeb*  a  severe  pleuritic  pain,  due 
t()  irritation  of  the  pleura. 

Fever  may  be  wholly  absent,  though  we  sometimes  see  a  moderato  rise  of  tem- 
|K.rature  at  the  onset. 

The  embolic  abscesses  in  the  lungs  hardly  ever  g^ive  rise  directly  tu  cliuical 
armptoms.  They  form  a  part  of  the  general  picture  of  pyaemia  and  similar  gen- 
eral infectious  proceases.  Marked  symptoms  on  the  part  of  the  respiratorj*  ap^m- 
ratus  are  seen  only  when  the  abscesses  are  present  in  very  larg;©  nunil>er.  If  an 
empyema  develojis,  from  a  focus  which  extends  to  the  pleura,  it  sometimes  gives 
rise  to  deflnite  physical  siifiis. 

It  follows  from  all  that* has  been  said  Ijefore,  that  in  the  diagnosis  of  cmlKilic 
processes  the  chief  stress  must  always  Ijc  laid  on  the  pi^ej+ence  of  an  a^tiolo^ieal 
f&ctor.  •We  must  regaixl  tbe  blix>rly  sputum  as  the  main  direct  symptom  in 
hemorrhagic  infarction.  EmlMilic  abscesses  in  the  lungs  may  oftt>n  be  susj^ected 
111  p.va?mic  diseases,  but  they  can  hartlly  ever  be  made  out  absolutely. 

The  progTicisis  is  entii-ely  dei>endont  upon  tbe  under lyinj^  cli.sease.  In  heart 
<l«««ifie  the  occurrence  of  u  htemorrhajy:ie  infatvtion  is  usually  on  the  whole  an 
imfttvoi*able  sign,  since  it  (Xiints  to  weakness  of  the  right  venlricle,  and  hence  to 
the  formation  of  a  tlu-ombus  in  it;  yet  it  often  happens  that  the  symplonis  of  a 
pulmonary  infarction  may  pans  away  entirely. 

We  need  not  give  special  directions  for  ti*eatment.  It  is  in  part  purely  symp- 
loiuatie,  and  in  part  c(nn<ides  with  the  treatment  of  the  underlying  affection.  As 
rtJgards  prophylaxis,  we  must  bear  in  mind  the  abs*ilute  necessity  of  as  jjerfect  rest 
a«  possible  in  those  patients  in  whom  the  pivvsciice  of  vcnnus  tb nimbi,  as  in  the 
femoral  veins,  suggests  the  possibility  of  pulmonary  embolism. 


CHAPTER  XI. 


BROWN  INDURATION  OF  THE  liUNOa 
{  Lufujit  of  Jf*ar$  JJiMOt*.) 

In  heart  disea.se,  especuiHy  in  mitral  ss^enosis,  we  often  linti  a  ikx-u liar  change 
w*  the  lungs»  whose  or igiji  miLst  lie  sought  m  the  h>ng-i>ersisting  engurgimit'iit  of 
*^^*'*  I'uhnonary  circulation.  The  lungs  are  hanl  a»Kl  dense,  and  slunv  on  a  fresh 
***ti<m  an  abnormal  bmwnish-yellow  ctdt»r.  In  the  larger  pulmonary  vejisels,  the 
aiteries  and  vein.s,  there  is  a  thickening  and  cloutUiieHs  of  the  nitimaas  a  result  of 
t^ stasis.  Wo  see  hei*©  and  there  t»n  the  surface  of  the  section,  and  beneath  the 
pleura,  little  dark  spots  of  pigment  and  fresh  hiemorrhages.  We  term  this  condi- 
tioa  brown  induration  of  the  lungs, 

HicnxKropic  examination  shows  that  the  capillaries  ai*e  evidently  dilated  and 
twitted  as  a  result  of  the  persi&tout  stasis.     They  even  extend  a  good  way  into  the 
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alveoli,  whose  lumen  is  thus  actually  diramished.*  The  interstitial  connective  tis- 
sue seems  somewhat  thickened,  and  we  find  in  it  many  pigment  g^nules,  the 
remains  of  the  extravasated  and  decomposed  rod  blood -corpuscle««.  According-  to 
Rindflei&ch,  the  iiinsciilar  eonstituentvS  r)f  the  parenchyma  of  the  luug,  the  smooth 
muscular  liberH  at  the  entrance  and  in  the  walls  of  the  alveoli,  show  a  distinct 
hypertrophy.  In  the  intima  of  the  larger  vessels  we  often  find  fatty  degeneration 
of  the  endothehnm,  and  sometimes  even  fatty  defeneration  of  the  muscular  coat. 

As  regards  the  clinical  signitleance  of  brown  indurj\tion  of  the  lungs,  it  is 
possible  that  the  extensive  diminution  of  the  lumina  of  the  alveoli  throuj^hout 
the  whole  lung"  may  contribute  somewhat  to  the  increase  of  the  dyspna?a  in  heart 
disease,  but  in  practice  this  factor  can  not  l>e  separated  from  the  other  causes 
which  pN>duce  dyspnwa. 

We  have  no  certain  factoids  by  which  to  diagnosticate  brown  induration  of  the 
lungs  during  life.  The  anatomical  lesions,  too,  show  a  certain  variation,  not 
always  to  be  explained,  in  that,  under  apparently  the  same  conditions,  the  brown 
induration  is  often  very  marked,  and  often  only  exti*emely  slight.  In  catsesi  where 
wc  find  this  induration  in  the  cadaver  we  sometimes  hear,  during  the  patient's 
life,  a  very  sharp,  puerile  respiratory  murmur,  which  seems  to  be  characteristic 
of  many  cases  of  the  '* heart-<hsease  lung."  We  might  lay  still  more  sti-ess  upon 
the  presence  of  large,  characteristic  cells  in  the  expectoration,  which  are  thickly 
filled  with  large  and  small  yellow  or  brown  pigment-granyles.  The^  large  pig- 
men  teil  cells  ai-e  in  all  probability  white  blood-c'ori>u.seles,  which  have  taken  up 
the  i^igment  frtmi  the  red  blofHl-corpusoles  destroyed  witliin  the  alveolL  At  the 
autojisy  we  also  iiud  these  cells  lying  williin  the  alveoli.  Besides  these  pigment- 
cells  we  also  frequently  see  the  still  intact  red  blood-corpuscles  in  the  expectora- 
tion of  patients  with  heart  disease. 

The  prognosis  and  treatment  coincide  witli  those  of  the  underlying  cardiac 
disease. 


CHAPTER  Xn. 

TUMORS  OF  THE  LUNGS.    CANOBR  OP  THE  LUNOS.    EOHINOCOCOUS 
OF  THE   I^UNQS.     PtTLMONARY    SYPHILIS. 

1.  New  Geowthb  in  the  Lungs,    CANofen  of  the  Lunqs. — Mc>st  of  the  new 

growths  which  ar**  met  with  in  the  lungs  are  of  a  secondary  nature.  Secondary 
cancers  are  sometimes  found  in  the  lungs,  with  carcinoma  of  other  organs,  whose 
origin  may  always  be  explained  by  supposing  a  growth  of  the  primary^  tumor  into 
a  vein,  and  the  consequent  carriage  of  the  germs  of  the  growth  to  the  lungs. 
Those  secondary  nodules  in  the  lungs  usuiilly  cause  no  special  clinical  S3^mptoms, 
unless  they  are  vei-y  numerous  and  extensive,  when  tliey  give  rise  to  dyspncBa, 
and  physical  signs.  Several  yeai*s  ago  there  came  to  the  clinic  in  Leii>sic  a  case 
of  secondary,  and  very  extensive,  miliary  carcinosis  of  the  lungs,  which  ran  a 
brief  and  fatal  course,  sinmlaling  acute  miliai'y  tuberculosis  witli  predoniinant 
pulmonary  symptoms. 

We  must  mention  enchondroma  among  the  other  secondary  new  growths,  but 
it  may  also  occur  primarily  in  the  lungs  in  very  rare  cases.  Secondary  sarcoma 
of  the  lungs  is  also  very  rare.     We  have  seen  a  very  extensive  form  of  it  after 


*  Thl*  view  bad  boon  universnlly  nccopt^d,  but  it  ha.*!  hcon  ftornowlint  slmkcn  t»y  BiiiM>h.  lie  he- 
licvc*  that  tlie  ijffwt  of  pa.s»ive  conK<^Htion  u^wm  the  pulmonarjr  cttpilliiri(«  b  to  strvreh  them,  thus 
tiindiDE;  to  uiako  the  lumea  of  the  aIv«oU  not  bmnlbri  but  lai^or  {vuU  chapter  on  hciut  diaoiuo). 
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|yrimary  aarooma  of  the  bronchial  glands,  and  also  in  a  cade  of  lymplio-sarcoma  of 
the  cervical  lymph-glands^  where  the  sarcoma  had  grown  into  the  jugular  vein; 
and,  finally,  we  have  seen  it  repeatetUy  in  congenital  ppimary  sarcnnm  of  the 
kidneys  {vide  chapter  on  new  growths  in  the  kidneys). 

Among  the  primary  new  growths  in  the  lung,  cancer  is  the  only  one  which 
much  clinical  significance.  In  its  clinical  relations  we  can  alao  rank  with  it 
[certain  malignant,  metastatic  forms  of  alveolar  sjircoma.  The  typical  cancer  of 
le  lungs  is  always  a  cylindrical-celled  catviujouja,  which  undoiibte<lly  arises  from 
le  bronchial  epithelium.  It  is  especially  common  in  elderly  people,  over  forty, 
id  seems  to  be  found  somewhat  more  frequently  \i\  the  right  lung  than  in  tlie 
left,  and  in  the  up[>er  lobes  than  in  the  lower.  By  its  diffusion  the  lung-tissue  in 
liie  piirts  affects  by  cancer  is  changed  to  a  yellowish-gniy  and  quite  soft  and 
crumbling  mass,  devoid  of  air.  We  can  usually  scrajM?  away  from  tlie  section  the 
characteristic  cancer- juice,  ?n  which  the  microscojie  shows  the  typical  cancerous 
elements.  The  pleura  is  very  often  involved.  The  new  gi^iwlb  has  either  ex- 
^tended  directly  into  it,  or  single,  and  more  circum.scril>ed,  sccondar)-  nodules  have 
•nned  in  it.  Tlie  lymph-glands  are  almost  invariably  atFe<'ted,  especially  tlio 
[bnimchial  glands,  and  also  the  axillary  and  cervical  glands.  Secondary  carcinoma 
>f  oUier  organs  is  i-are,  but  it  is  found  in  some  cases  in  the  other  lung,  the  liver, 
the  brain^  and  elsewhei-e. 

It  is  almost  always  difHcult  to  interpi*et  correctly  the  clinical  symptoms  of 
icer  of  the  lungs  at  the  beginning  of  the  disease.  They  are  referred  to  some 
ler,  more  frequent  chronic  pulmonary  disease,  such  as  chronic  bi-ouchitis,  phthi- 
or  pleurisy,  but  in  the  further  course  of  the  disease  we  succeed,  at  least  in  a 
number  of  cases,  in  making  a  correct  diagnosis.  In  other  cases,  esjiecially  in  old 
people,  the  disease  may  remain  latent. 

The  general  symptoms  in  the  lungs  have  little  that  is  characteristic.  The 
patient  complains  of  gradually  increasing  difficulty  in  respiration,  and  of  pre.ssure 
and  distress  in  the  chest,  which  may  finally  increase  to  the  most  intense  dyspnap4i. 
Most  patients  suffer  Yery  much  from  tlie  laljM»i*ed,  frequent,  and  spasmodic  cough. 
The  pxpe<?toration  in  some  cases  has  no  |3eculiarity,  but  it  often  ttssumes,  at  least 
for  a  time,  a  chamcteristic  consistency  which  is  extremely  important  for  diagnosis. 
It  contains  bloml,  and  also  has  a  peculiar  '* currant-Jelly-like''  appearance.  Under 
the  microscope  we  can  sometimes  make  out  the  characteristic  elements  of  the 
tuuiot  in  it.     Severe  hsemoptyses  ai*e  also  seen  in  cancer  of  the  lungs. 

Physical  examination  of  the  lungs  gives  a  positive  result  in  many  cases,  such 
a«  dnUuens,  bronchial  respiration,  diminished  respiration,  rHes,  and  sometimes 
pleuritic  friction-sounds,  none  of  which  has  anything  characteristic  in  itself,  but 
they  are  of  distinct  significance  in  making  out  the  seat  and  the  extent  of  the  new 
gwwth.  S|>ecial  mention  must  be  made  of  the  often-noticed  ditfuse  projection 
*i«!  swelling  of  the  diseased  side. 

The  occurrence  of  certain  sequela?  is  of  great  diagnostic  significance.  The 
chief  one  is  the  discovery  of  swelling  in  the  lymph-glands  in  the  neck  or  axilla, 
tod  also  a  number  of  symptoms  of  compresBion,  which  either  are  produced  directly 
'jy  the  new  growth,  or  are  due  to  the  secondary  enlargement  of  the  lymph-glands. 
Pfewure  on  the  sujierior  vena  cava,  or  a  large  branch  of  it,  causes  oxiema  in  the 
fiMse.  neck,  over  the  wall  of  the  chest,  or  in  one  arm.  Tlie  subcutaneous  veins  in 
the  regions  named  appear  dilated  and  tortuous.  Pressure  on  the  cxssopliagus 
causes  difficulty  in  deglutition  ;  pre^suiH>  on  the  brachtal  plexus,  intense  neuralgic 
pains  and  paresis  of  one  arm ;  prc?ssttre  on  the  recurrent  nerve,  paraU'sis  of  the 
vocal  conis  and  hoarseness:  pressure  on  the  trachea  or  a  primary  bronchus,  the 
ayraptoms  of  tracheal  or  bronchial  stenosis. 

Besides  the  symptoms  already  mentioned  we  must  consider  the  general  symp- 
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toms.  As  in  carcinoma  in  general,  so  in  pulmonary  carcinoma,  the  well-knowii 
cancerous  cachexia  graduEilly  develcjps.  The  patient  grows  dull,  loses  his  appetite 
more  and  moi'e,  disturbjinces  of  dig'estioii  and  sometimes  moderate  elevations  of 
temperatupe  develop,  until  he  finalJy  succumbs  to  [reneral  mai^asmus. 

Tlie  whole  duration  of  the  disease  is  from  six  months  to  two  years.  The  prog"- 
nosis  is  fatal.  The  treatment  can  be  only  purely  symptomatic^  and  we  employ  th« 
same  remedies  a^  in  other  pulmonary  aifeetions. 

We  must  still  briefly  consider  a  new  gfrowLh  in  the  limgs  which  is  extremely 
interesting-  from  a  theoretical  point  of  view.  In  worlrnien  in  the  cobalt  mines  of 
Schneeherg-,  in  the  Saxon  Voigtlaud,  the  development  of  malignant  lympho- 
saiToraata  in  the  lungs,  with  the  occasional  formation  of  metastases  in  the  glands, 
the  liver,  the  spleen,  etc.,  is  of  frociucnt  occurrence.  The  disease  rmis  its  course 
under  tlie  type  of  a  chronic  pulmonary  aifectiou,  and  almost  always  ends  fatally. 
The  endemic  occurrence  seems  to  point  to  iiii  infections  origin  for  the  tumor. 

2.  EcHINOCOOCUS  OF  THE  LuNGS. — Primary  echinococcus  in  the  lungs  is  very 
pare.  In  most  cjises  the  echinococci  are  bi't:>ught  to  the  lungs  secondarily  from 
other  organs,  either  by  way  of  the  blood-current,  or,  as  is  far  oftener  the  case,  by 
perforation  of  an  echinococcus  of  the  liver  through  the  diapliragra. 

The  symptoms  of  echinococcus  of  the  lungs  ai-e  manifold.  The  parafiite  some- 
times remains  eiitii'ely  concealed.  In  other  cases  a  more  or  less  severe^  and  often 
febrile^  affection  of  the  kmgs,  is  developed,  with  pain  in  the  chest,  cough,  and  some- 
times  bloody  expectoi'ation,  and  dyspnoea.  Physical  examinati<m  i>f  the  lungs 
gives  in  some  cases  dullness,  absence  of  respiratory  murmur,  and  diminished  vocaI 
fi-emitus,  while  after  the  expectoration  of  the  echinococcus  (vide  infra)  symp- 
toms of  a  cavity  may  ensue.  A  correct  interpretation  of  all  tliese  symptoms  is 
possible  only  wlien,  as  has  often  been  itltaerveil,  the  echimxMjccus  cysts  are  coughed 
up,  or  at  least  when  parts  of  them,  like  the  membi-anes  or  the  hookleta,  are  found 
in  the  exijc^ctoi-alion. 

The  termination  of  the  disease  may  he  favorable  if  the  echinococci  ai*e  e-xpec- 
toratcd,  or  if  we  succeed  in  removing  them  by  operative  means.  We  can  hardly 
hope  to  he  able  to  kill  the  pai'asite  by  inhalations  of  turpentine  or  benzine.  Some* 
times  the  echinococcus  cyst  bocome^s  gangi*enous,  or  suppurates.  Rupture  into  the 
pleura,  into  the  peritoneuuj,  iuto  the  pericardium,  and  externally,  has  also  heen 
observed.  Tliis  lust  lerniinatinn  Is  the  most  favorable,  since  otherwise^  if  the 
affection  progi^esses,  a  fatal  result  may  be  caused  by  the  sequela^,  or  rarely  by  the 
occurrence  of  suff(x?ation.  The  details  of  the  natural  history  of  the  echinoooccus 
are  given  in  the  chapter  on  echinococcus  of  the  liver. 

3.  PULMONARY  SYPfflLis.— Tliis  would  also  be  the  place  to  speak  of  syphilitic 
new  growths  in  the  lungs,  but,  in  our  opinion,  in  spite  of  the  quite  abundant  litera- 
ture of  this  subject  in  i-ecent  times,  no  deflnite  statement  as  to  pulmonary  syphilis 
can  be  matle.  Those  physicians  who  are  disposed  to  consider  every  puhnonary 
diseiise  in  a  previously  syphilitic  subject  to  be  of  a  syphilitic  nature,  certainly 
regai'd  many  things  as  pulmonary  syphilis  which  have  nothing  at  all  to  do  with 
syphilis.  At  least,  we  have  found  that  all  those  cases  which  at  first  suggested  a 
diagnosis  of  pulmonary  syphilis,  ftnally,  upon  more  accurate  examination  and 
after  longer  observation,  have  turned  out  to  be  something  else,  usually  tubei^cu- 
losis.  The  only  form  )>f  pulmonary  syjihihs  that  has  l>een  established  pathologic- 
ally is  syphilis  of  the  larger  and  medium'sized  bronchi,  which  is  recognized  at 
the  autopsy  by  extensive  radiated  cicatrices  in  the  br(3uchial  mucous  membrane, 
and  which  sometimes  lead  to  stenosis.  Single  guTumatous  nodules  in  the  lungs 
are  of  the  greatest  rarity.  Wo  sometimes  liTid  m  the  pleura  peculiar  radiated 
cicatrices,  which  perhaps  are  of  syphilitic  origin.  Practically  we  are  alsvays  justi- 
fied, if  severe  and  otherwise  inexplicable  pulmonary  symptoms  occur  in  a  previ- 
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ouaty  iypbilitic  subject,  in  trying"  specific  treatment ;  but  very  seldom  do  we  get 
•ny  good  result  frt>in  it.  The  pulmonary  syphilis  of  the  new-bom,  which  occurs 
in  tb©  form  of  single  nodules  or  as  a  diflfuse  sy|)biJJtic  infiltrattou,  the  so-called 
pneumonia  alba^  has  only  a  pathological  interest. 


SECTION  V. 

D18XASKS  OF  THE  Pleura, 

CHAPTER  I. 

FLE17RI8T. 

JStiology.— We  make  the  g<eiieral  distinction  of  a  primary  and  a  secondary 
pleurisy. 

3y  primary  pleurisy  we  mean  those  caee«  where  previounly  healthy  people  are 
;ked  with  an  InflHnimation  of  tlie  pleura.  We  Imve  no  doubt  that  such  cases 
occur,  but  they  are  much  rarer  than  is  generally  belieTeil,  for  many  cases  of 
seconditrj*  pleurisy  give  one  the  impression  of  a  primary  disea^,  either  liecauso 
the  primary  affection  has  caiuted  no  symptomH  up  to  that  time,  or  betrause  it  can 
Dot  be  detected,  Takinj^  cold  is  one  of  the  chief  exciting  causes  of  primary  pleu- 
'risj',  and  mechanical  injury  may  al.so  sometimes  act  as  a  cause. 

Secondary  pleurisy  arises,  in  a  great  majority  of  cases,  from  a  tlirect  iu\  asion 
of  the  pleura  by  an  inAammatory  process  originating:  in  some  neighljoriii^  or^'an. 
We  have  already  had  to  point  out  repeatedly,  in  the  description  of  pulmonary 
diseases,  how  the  different  pathological  changes  in  the  lung  likewise  involve  the 
pleura  if  they  reach  that  organ.    Thus  arises  the  pleimsj'  in  crcjupous  pneumonia, 
in  lobular  catarrhal  pTieumonia,  in  pulmonary  gangrenCj  in  ha?morrlmgic  infarc- 
tion, aad  in  emb«jlic  abscess.    Since  many  of  these  affections  often  develop  in  the 
course  of  the  most  diverse  diseases,  we  can  easily  understand  that  pleurisy  is  a 
not  infrequent  complication  of  all  possible  sevei'o  diseases. 

By  far  the  most  important  secondary  form  is  tul>ercular  pleurisy.  The  teach- 
ing of  daily  clinical  and  pathological  e^tperience  is  that  the  ordinary  chronic 
ptilmonary  tuberculosis  is  almost  constantly  complicated  with  pleurisy.  The 
latter  is  often  entirely  subonlinate  to  the  phthisis,  but  in  mai>y  cases  certain  sub- 
j«clive  symptouLS,  like  pain,  and  also  physical  signs,  are  certainly  to  be  referred 
l«t!iepleuri.sy.  Of  much  gieater  practical  importance,  however,  are  those  cases 
o'  tubercular  pleuri-sy  which  arise  as  an  appart-ntly  primary  pleurisy,  Amtmg 
titfiw  are  Uie  larger  part  of  all  ordinary  '*  pleuritic  etfusions.'*  Tlie  type  of  the 
^aeaac  is  wholly  dominated  by  the  pleurisy.  This  may  improve  decidedly,  as 
often  liappens,  or  even  in  many  cases  be  completely  cured  {vide  infra),  but,  if 
we  keep  the  j>atient  long  enough  under  observation,  marked  signs  of  tuberculosis 
wwially  arise  later  on  (see  the  general  coxtrse  of  the  diseiise),  whence  it  follows 
tJmt  the  initial  pleurisy  must  be  reganled,  m  an  BPtiological  sense,  as  tubercular. 
Tlie  Hiiecial  origin  of  tub4?rculosis  m  these  cases  is  not  always  quite  clear.  There 
»  certainly  a  small  tubercular  focus  often  present  in  the  lungs,  which  has 
caused  no  symptoms  in  itself,  but  which  became  the  point  of  origin  for  a  pleurisy. 
Not  infrequently  the  jdeurisy  seems  to  start  from  a  tuberculous  bnmchial  gland 
braking  into  the  pleural  cavity  and  infecting  the  latter  with  tuberculous  virus. 
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Other  organs  besides  the  lungs  may  be  the  p<jmt  of  origin  for  a  pleurisy. 
Thus  pleurisy  arises  from  affections  of  the  ribs  or  vertebrje,  such  as  caries,  from 
perforation  of  an  opsophageal  cancer,  etc.  Inflammations  of  other  serous  mem- 
branes iire  especially  apt  to  invade  the  pleura.  Thus  it  arises  as  a  result  of  a 
pericarditia  or  pentonitis.  Since  the  pleural  and  i>tritoneal  cavities  are  in  direct 
comuiuuication  with  each  other  by  the  lymphatics  of  the  diaphragm,  we  can  con- 
ceive that  both  a  purulent  and  a  tubercular  peritonitis  may  result  in  a  secondary 
pleurisy. 

Secondai'y  pleurisy  sometimes  arises  in  the  coui-se  of  certain  diseases  in  another 
way.  In  acute  rheumatism,  in  rare  cases,  a  pleurisy  develops,  vvhicJi  must  be 
cousideretl  due  t*>  the  specific  causes  of  the  disease.  In  chronic  nephritis  and  in 
genuine  s"oiit  we  sometimes  see  pleurisy  of  which  the  precise  origin  is  as  yet  not 
certainly  known.  Perhaps  in  these  conditions  the  abnormal  aecuunilation  of  the 
products  of  tissue-metamorphosis  in  the  blood  and  the  tissues  is  the  cause  of  the 
development  of  inflammation. 

Pathological  Anatomy.— The  inflamed  pleura  is  markedly  injected,  it  has  lost 
its  normal  luster,  and  instead  has  a  dull  sui-face.  This  dullness  is  due  to  the 
coagulated  fibrinous  exudation  upon  the  pleura,  the  exudation,  in  mild  cases, 
forming  only  a  thin  layer.  In  more  advanced  ca.ses,  however,  the  surface  of  the 
pleura  is  covered  with  thick,  rough,  and  shaggy  masses  of  librine.  As  long  as  the 
fluid  in  the  pleum  is  little  or  not  at  all  increa^scd,  we  speak  of  a  simple  fibrinous 
or  dry  pleurisy  i  pleuritis  Jihrinosa  iW  xicca). 

In  other  cases,  however,  besides  the  layer  of  flbrine  there  is  an  abundant  exuda- 
tion of  fluid  from  the  capillaries  of  the  pleura,  forming  a  pleuritic  etfusion.  This 
is  onliuarily  of  a  simi^le  serous  charatrter — serous  and  sen>-fihriuous  effusions. 
The  fluid  collects  In^tween  the  surfaces  of  the  pleura,  or,  if  there  is  at  the  same 
time  an  abundant  coating  of  fibrine,  between  the  g-aps  mid  in  the  meshes  of  the 
fibrinous  exudutiun.  In  such  cases  theiH?  are  often  many  tlukes  of  fibrine  floating 
in  the  fluid. 

In  every  serous  effusiou  we  also  find  a  number  of  pus-corpuscles,  which  give 
to  it  a  slight  cloudiness,  but  if  the  number  of  pus-corpuscles  increases  very  much, 
we  have  a  flbrino-purulent  or  a  purtdy  purulent  exudation.  This  is  always  due 
to  the  presence  of  a  specific  orgiiiYized  poison  which  excites  the  suppuration.  The 
plem'isies  which  come  from  embolic  abscesses,  from  gangrenous  fiici  in  the  lungs, 
and  from  carious  ribs,  and  those  which  arise  from  the  rupture  of  tubercular  cavi- 
ties into  the  pleura,  are  almost  always  of  a  suppurative  character.  We  call  the 
purulent  jdeuritic  etfusion  empyema.  If  putrefactive  agencies  enter  the  pleural 
cavity  at  the  same  time  with  the  pus  poison,  as  in  the  pleurisies  which  develop 
in  pulmonary  gangrene,  the  purulent  exudation  assumes  an  ichorous,  putrid 
character — ichorous  effusion. 

Under  certain  circumstances  the  effusion  assumes  a  ha?monrhagic  character — 
hsemorrhagic  effusions-especial  I  y  if  hiemorrhages  arise  from  tlie  old  or  newly 
formed  cjipillaries  dilated  l>y  the  inflammation.  They  arise  partly  by  diapedesis 
and  partly  from  rupture  of  the  w  alls  of  the  vessels.  The  exact  cause  of  the  haemor- 
rhages is  usually  unknown.  We  know  by  experience  that  hemorrhagic  effusions 
are  most  frequent  in  tubercular  pleurisy,  a  fact  which  is  of  diagnostic  importance. 
Hiemorrhagic  pleurisy  is  also  a  frequent  complication  of  septic — especially  puer- 
peral—diseases, as  a  result  of  embolic  affections  of  tlie  lungs.  We  can  often  refer 
the  onset  of  a  hjemorrhagic  pleurisy,  too,  to  a  general  haemorrhagic  diathesis,  as 
in  scurvy. 

The  amount  of  fluid  collected  in  one  pleural  cavity  is,  in  the  majority  of  cases, 
somewhere  between  a  pint  and  a  quart  (5(RM,0(K>  c.  c),  but  it  may  reach  three  or 
four  quarts.    Every  large  effusion  must  influence  the  position  of  the  yielding  walls 
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le  pleural  cavity,  the  chesrt-wall,  the  luugi;,  the  m<HHai?tinura,  and  the  dia- 
i,  through  the  conseciuent  incroaso  uf  prt*s8ure  in  the  atTocted  pleural  cavity; 
and  the  resultant  symptoms  of  pressunt  m  the  neijfh boring'  orjEiiius  are  of  tlie 
greatest  clinical  significance.  Attention  Is  lirst  called  to  the  lungs  themslves. 
>?inc«j  the  normal  luug  is  expandotl  m  the  thorax  beyond  its  elastic  eqiiilihrium.  it 
will  retract  as  soon  as  a  part  of  the  pleural  cavity  is  occupied  wiih  Htiid,  Until 
it  has  peached  its  position  of  elastic  equilibrium  there  can  Iw  no  quesHon  of  u  posi 
tive  pressuie  on  the  lung.  The  lung  fltxits  on  the  effusion,  in  a  certain  way,  if 
there  be  no  adhesions,  but,  as  the  amount  of  the  fluid  further  inci-eases,  com- 
ion  of  the  lung  follows.  With  a  very  large  efFusion  the  lung  i.s  pushed 
"wholly  up  and  back  against  the  vertebral  colunm,  and  \n  change<l  to  an  almost 
bloodies  airless,  flat  ma.ss.  It  is,  however,  possible  that  the  atelectasis  of  the  lung 
jt»  not  caused  exclusively  by  compression  from  M-ithout,  but  that,  after  the  noinnal 
?»piratory  movementis  have  ce*i>«Hl,  a  part  of  the  air  in  the  lung  may  l)e  absorbetl 
hy  the  vessels,  or  even  by  the  effusion. 

"We  also  .see  the  results  of  t}ie  pressure  exerted  by  the  pleuritic  effusion  in  the 

lediastinum  and  diaphragm,  as  well  as  in  the  lungs.     Displacements  of  the  heart 

Hlrise  from  the  lateral  pre&sure  on  the  mediastinum,  which  must  take  place  if  the 

presEure  in  tha  diseased  pleural  cavity  is  equal  to  that  of  the  atmosphere,  for  a 

greater  and  positive  pre^uro  \»  unnecessary,  since  a  negative  pressure  prevails  on 

the  healthy  side. 

The  downward  pressure  of  the  diaphragm,  which  usnally  nffecta  both  halves  of 
it,  although  in  unequal  degree,  makes  it.self  manifest  on  the  right  by  the  low  ix>si- 
iton  of  Uie  liver,  and  on  the  left  by  the  downward  disi)lacemeiit  of  the  stomach 
and  largfe  inte^ine.  It  must  1h?  particularly  noticed,  however,  that  adhesions  may 
prevent  all  pressure-displacements  which  wo  have  mentione<i,  both  of  tlie  lungs 
and  of  the  neighlx)ririg  organs. 

As  reganls  the  furtlicr  change*?  and  terminations  of  the  pleuritic  processes,  they 

id  upin  the  amount  and  character  of  the  effusion.     Favorablo  cases  may 

It  in  comi>lcte  recovery  and  Hl>s<jrptiou  of  the  elfusiou.     The  fluid  contents 

are  taken  up  directly  by  the  lymphatics  of  the  pleura,  and  the  solid  constituents, 

the  fibrine  and  the  white  blood-corpu^les,  are  decomi»sed,  dissolved,  and  ah«orlied. 

In  most  of  the  severe  cases,  however,  an  extensive  new  formation  of  connecUve 

and  vessels  take»^  place.     The  fluid  effusion  is  mostly  alisorljed,  but  til© 

leura  itself  is  thickened  and  changt'd-the  so-callod  pleuritic  thi»keuiiig.     Very 

)TOmonly  extensive  loose  or  finn  adhesions  form  between  the  two  layers  of  the 

pleura— adhesive  pleurisy.     Spaces  may  be  left  between  the  adhesions,  in  which 

llie  remains  of  the  fluid  effusion  maybe*  encapenaled— "sacrulated  jdeuritic  effu- 

In  protracted  cases,  and  especially  in  relapses  of  inflammation,  m  a  result 

phthisis,  the  pleural  membranes  may  finally  reach  a  thickness  of  one  or  two 

centimetres. 

Even  in  ca^es  with  marked  thickening  final  recovery  is  poesible.  This  always 
18  attended  with  great  cicatriciiil  contraction  of  the  pleura,  in  which  tlie  whole 
chest-wall  is  involved.  Tlie  normal  expansion  of  the  lungs  and  thomx  is  not 
restonxl  for  months,  if  at  nil 

It  is  largely  owing  to  the  nature  of  the  primary  disea.sc  that  extensive  pleuritic 
effusions  so  seldom  fully  recover.  Hence  we  often  notice  that,  after  temporary 
improvemeutis,  new  returns  of  the  pleuri.sy  occur,  or  serious  and  usually  tuber- 
cular diseases  of  the  lungs  and  othrr  organ*?. 

lu  old  pleural  thickenings  we  sometimes  see  a  deposit  of  lirae-salts,  the  so-called 
** pleuritic  ossiftcaticm.** 

In  purulent  efFusion.  t<x>,  a  flual  absorption  is  also  pos-sible;  but  this  demands 
much  time,  and  thick,  cheesy  masses  of  pus  arc  often  left  in  the  pleural  sac.    In 
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most  cases  of  empyema,  if  there  is  not  timely  operative  interference,  the  pus  seeks 
an  outlet  for  itself.  It  may  break  through  the  visceral  pleura  into  a  bronchus, 
and  be  emptied  externally,  thus  giving"  rise  to  a  pyo-piieurnothorax ;  but  in  many 
cases  the  pleura  seems  to  be  destroj'ed  only  superficially,  and  the  pus  ia  pressed 
into  the  alveoli  as  into  a  sponge,  esi>ecially  by  the  movements  of  coughing  and 
thence  reaches  the  bronchi,  without  letting"  the  air  enter  the  pleural  cavity 
(Tranbe).  In  other  cases  the  empyema  breaks  externally  througfh  the  chest-wall 
—enipt/ema  wn^ejisitatis.  The  pi>iut  of  ruptiu^  is  usually  found  in  tlie  vicinity  of 
the  steruum,  where  the  chest  wall  is  thinnest.  In  very  rare  cases  the  empyema 
breaks  into  the  deeper  parts  of  the  body,  or  into  Ihe  alxlominal  cavity. 

CooTDe  of  the  Bisease. — We  will  sjieak  m  what  follows  especially  of  the  course 
«ind  symptoms  of  ortliuarj-,  appai*ently  primtirj^  (ride  snpra\  fibrinous  or  sero- 
fibrinous pleurisy,  the  socalled  simple  pleuritic  effusion.  What  is  said  of  it 
obtains  in  lar^e  measure  In  the  other  forms  of  pleurisy  also.  The  physical  signs, 
of  coiu'se,  are  almt»«t  wholly  independent  of  the  character  of  the  effusion.  As  far 
as  the  ditferent  forms  of  pleurisy  differ  clinically,  we  will  oientiou  their  peculiari- 
ties l>elow. 

Only  rarely  is  the  onset  of  pleurisy  quite  acute  and  sudden,  beginning  with  a 
rigor.  In  such  cases  we  must  guanl  a«rainst  confusing  it  with  ci'oupous  pneu- 
monia. Pleurisy  usually  begins  slowly  and  gradually.  The  symptoms,  which 
the  patient  himself  feels,  are  in  many  cases  to  be  referred  directly  to  tlie  disease  of 
the  pleura.  One  of  the  most  constant  is  the  pleuritic  iwiin,  the  stitch  in  the  side. 
A  more  or  less  sevei'c  ptiin  comes  on  in  the  side  at  every  deep  breath,  and  hence 
upon  any  physical  exertion;  also  upon  movements  of  the  iKxIy,  in  stooping, 
cougliing,  or  gaping.  Short Jiess  of  breath  soon  apiieare,  and  constantly  increases. 
There  is  often  a  frequent,  dry  cough.  Besides  that,  severe  general  symptoms 
almost  always  develop;  the  patient  feels  dull,  looks  pale^  and  has  no  api>etite. 
Patients  who  can  endure  a  good  deal  often  keep  at  work  for  a  long  time,  until, 
after  feeling  miserable  for  three  or  four  weeks,  they  are  forced  to  stay  at  home 
and  sinnmon  a  physieian.  It  is  very  impoi-tant  to  know  that  in  not  a  few  cases 
the  general  symptoins  are  much  more  prominent  at  the  beginning  of  pleurisy 
than  the  local  ones.  The  patient  comc^  to  the  physician  complaining  only  of 
weakness,  loss  of  appetite,  or  headache,  and  the  physical  examination  is  the  first 
thing  that  shows  tlic  presence  of  perhaps  a  large  pleuritic  effusion. 

In  most  of  the  severe  cases  the  further  course  is  slow  like  the  beginning,  but 
sometimes  tlie  severest  symptfjms,  most  intense  dyspncea,  marked  cyanosis,  etc., 
may  come  on  in  a  short  tmie,  owing  to  a  sudden  increase  of  the  effusion.  On  the 
other  hand,  in  mild  cases  tliesympt-oms  may  disappear  again  in  a  few  weeks,  but  the 
objective  signs  in  sueh  cases  are  generally  to  be  made  out  for  a  longer  time.  Tlie 
diaease  ordinarily  lasts  for  at  least  five  op  six  weeks,  and  often  much  longer.  Gradual 
recovery  follows,  or  the  ons<?t  of  some  new  disease,  usmdly  tuljcreular  ivide  infixt). 

Single  Symptoms.— The  pleuritic  pain,  the  stitch  in  the  side,  is  one  of  the  most 
frequent  subjective  symptoms.  We  have  previously  mentioned  that  in  primary 
diseases  of  the  lungs,  too,  as  in  croupous  pneumonia,  the  stitch  in  the  side  is  due  to 
the  accompanying  pleurisy.  It  is  remarkable  that  the  intensity  of  t!ie  pain  in  no 
way  corresixinds  to  the  apparent  intensity  of  the  disease.  There  is  often  the  sever- 
est pain  in  the  side  when  the  physical  examination  shows  almost  nothing.  On 
the  other  hand,  wo  often  hear  a  decided  pleuritic  rub  without  the  {jatient's  com- 
plaining of  any  special  pain.  Pressure  on  the  chest-wall  on  the  affected  side  is 
often  verj'  iiainful.  With  severe  pain  we  may  CJDnsider  the  possibility  of  an  inva- 
sion of  the  intereostal  nerves  by  the  inflammation.  We  have  never  observed 
cases,  like  those  dcBcribcd  by  » tme  authors,  of  "  crossed  pleuiitic  pain  " — that  is, 
cases  where  the  pain  is  localized  ou  the  side  not  affected. 
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Cmtgh  and  Expectoration.— The  cougb  in  probably  directly  excited  by  the  dis- 
D  of  the  pleura.  Wc  often  find  tb©  pain  in  the  side,  and  also  tho  coug-b,  brought 
Oll'l^  a  deep  inspiration.  ExjMTctojraitiun  h^  cnlirely  absent  in  uncompliciited  pleu- 
risy^,  or  it  is  sciinty,  and  consists  simply  of  niiicuH.  Much  expectoration  always 
means  a  pulmonary  complication.  A  lar^^e  amount  nf  purulent  sj^utum  is  evacu- 
ated if  a  purulent  effusiou  breaks  into  Die  hmj;s  (ridf  ttupra), 

Difspnoca, ~T\io  respiration  is  usually  shallow,  and  eonwequently  frequent,  be- 
cause of  the  pleuritic  jwiin.  In  every  large  eflfusion  which  prevents  respiratioQ 
in  one  lung  the  dyspnoea  become*  more  severe,  and  may,  with  very  extensive 
effxisions,  reaeh  the  highest  degree  of  orlhopna?a.  The  sti-onger  the  patient  was 
before  ihc  disease,  and  the  more  rapidly  the  effusion  develope,  Uio  more  severe,  as 
a  rule,  is  the  dyspnoea. 

i^eiTer.— Most  sevei*e  pleurisies  are  associated  with  fever,  but  its  heiglit  is  not 
very  great,  so  that  it  quite  rarely  reaches  104°  UO*  C).  The  fever  has  no  typical 
course.  In  cases  with  an  acute  Ix^g^nning  it  is  sometimes  quite  continuous,  or 
•Ughily  remitting  at  tii-st  If  improvement  takes  place,  the  fever  goes  down  in 
ibout  two  or  three  weeks  by  lysis,  so  that  this  piu-t  of  the  temperature  curve  may 
be  procisely  like  the  i>eriod  of  defervescence  in  typhoid. 

In  the  more  prt>traL'ted  ca-ses  the  fever  gradually  iK'Comes  more  remitting,  vary- 
ing between  100'  and  lOT  ("iS^-CiBS**  C),  and  it  assumes  more  and  more  the  form 
of  hectic  fever.  The  longer  the  evening  rise  of  temperature  lasts,  the  more  we  are 
justified  in  susjiecting  tuberculosis.  In  empyema  we  see  a  higher,  irregidar  fever, 
litjmetinies  associated  with  s<^vore  chilLs. 

The  pulse  is  constantly  rapid,  up  to  100  and  over.  In  all  sever©  cases  the 
ngth  ami  tension  i»f  the  ])uls»^  ai*e  much  diminished.  Irregularity  of  the  pulse 
not  infrequent.  All  these  changes  art^  pi*olmbly  due  in  great  part  to  the  press- 
nrt  of  the  clfusion  on  the  liea.rt  and  large  vessels.  Ucbtheim  has  discovered 
oxperimentally  tliat  tlie  compression  of  the  vessels  in  the  compressed  lung  does 
not  lower  the  arterial  tension. 

Gimerat  StjmptomH, — Pleurisy  is  almost  alwa>^  associated  with  a  pronounced 
general  nmlaist%  muscular  weakness,  and  dullness.  The  patient  is  jmle,  and  often 
markedly  cyanotic  in  cases  with  much  disturlwiucc  of  respiration.  There  is 
great  emaciation  if  the  disease  is  of  long  durntion. 

Tlie  appetite  declines  from  the  outset.  There  is  often  occasional  vomiting, 
fispecially  in  the  first  |>eriod  of  tlie  disease.  The  bowels  are  usually  constipated. 
Many  patients  complain  of  lieadache. 

The  condition  of  the  urinary  secretion  is  very  important.  In  every  pleuritic 
effusion  the  amount  of  lu'ine  is  decidedly  diminished  so  long  as  the  etTusion 
iti(  r'>ascs  or  remains  at  tlie  same  height.  The  daily  amount  is  sometimes  only 
•  i^'ht  or  ten  ounces  ^  2f>fM00  c.  c),  Tlie  urine  is  also  concentrated,  its  specific  grav- 
ity being  about  1<»20-1028.  Seiltraents  of  urates  often  form.  This  diminution  of 
the  excr«?tion  of  water  by  the  kidneys  is  krgely  the  result  of  the  diminished  arte- 
rial pressure.  An  increase  of  the  amount  of  urine  is  always  a  favomble  syinp- 
lom.  often  liie  first  sign  of  begiiming  absorption  of  the  effusion.  If  a  large  etfu- 
sion  is  rapidly  al)sorkM>d,  the  amount  of  urine  may  increase  to  eighty  t>r  a  hundred 
■  ^  <250<l-;iono  c.  c. )  daily.  The  urine,  tlien,  of  course,  is  abnormally  clear  and 
hv  specific  gravity. 

Physical  Signs. 

L  Fibrinoni  Pleurisy— PleuritiB  Sicca— Simple  fibrinous  pleurisy  sometimes 
[ires  riAe  to  no  physical  signs  at  all.     If  it  develops  as  a  result  of  some  pulmonary 
fectiou,  the  physic^il  signs  present  are  often  dependent  upon  this  alone. 
In  many  cases,  however,  drj'  pleurisy  may  cause  marked  objective  signs.     On 
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inspection,  we  are  struck  by  the  impaired  mobility  of  the  affectied  side  on  respira- 
tioii»  which  is  due  to  the  pain  caused  by  brealhinj?.  Because  of  this  same  tender- 
ness the  patient  at  fii'st  often  lies  on  the  sound  aide.  Percussion  gives  no  qualita- 
tive chancre  of  i-esonauce  as  yet.  With  the  beg^Luning-of  exudation  slij^ht  dulLuess 
appears,  at  fii-st  iilmost  always  in  the  k>wer  posterior  portion  of  the  luu/fs.  Some- 
times the  resonance  becoTUf's  tympanitic  as  a  result  of  retnictiou  of  the  lung".  We 
can  almost  constantly  make  out,  especially  in  the  back,  thiit  the  lower  ed^e  of  the 
lung  oioves  less  than  usual  on  respiration.  Auscultation  giv^es  a  r»:«jiiratoiy  mur- 
mur that  is  either  qualitatively  unchangml  or  indelinite,  but  it  Ls  always  dimin- 
ished. The  peculiar  pathogrnomonic  sign  of  dry  pleurisy,  however,  is  the  pleuritic 
friction-rub,  that  characteristic  rubliinj^,  gratings,  creaking  sound,  which  arises 
from  the  sliding  of  the  rough  pleural  surfaces  over  each  other,  and  is  detected 
especially  in  the  lateral  jjortions  of  the  thoi-ax.  We  can  hear  it  both  on  inspii*a- 
tion  and  on  exx>iration.  It  is  often  jerky,  one  rub  following  another  after  a  con- 
siderable interval.  If  we  are  sure  we  hear  a  pleuritic  rub,  it  is  direct  evidence  of 
the  existence  of  a  dry  pleurisy,  but  its  absence  w^Ul  not  let  us  exclude  pleurisy. 
Tlie  friction-sound  must  be  al>sent  if  there  are  pleuritic  adhesions.  We  can  often 
feel  a  marked  rub  by  lading  the  hand  on  the  chest.  Sometimes  the  patient  feels 
it  himself,  but  in  other  castas  he  has  no  sensation  of  it.  We  may  confound  a  slight 
rub  with  flue  crepitant  rales.  Rei>eated  examinations  before  and  after  the  patient 
has  coughed  usually  confirm  the  diagnosi.s,  since  the  rales  are  often  changed  by 
coughing. 

2.  Pleuritic  EffuBion,— Small  amounts  of  fluid  in  one  pleural  cavity  escape  dis- 
covery. Physical  signs  first  api>ear  when  the  amomit  of  effusion  reaches  eight  or 
ten  ounce-s  (200-30"0  c.  c). 

Inspection  sliows  first  the  more  or  less  marked  impairment  of  motion  on  the 
affected  side  on  respiration.  If  the  amount  of  the  eifusion  is  large,  thei-e  is  an 
evident  distention  of  the  attV'cted  side  in  the  lower  posterior  and  lateral  portions 
of  the  thorax.  The  intercostal  spaces  are  flattened  or  even  a  little  convex.  The 
nii>ples  and  shoulder-blades  are  farther  removed  from  the  median  line  on  tlie 
affected  side  than  on  the  healthy  side.  The  hyptichondrium  on  the  affected  side 
is  more  promiaent.  In  an  extmordinarily  large  effusion  on  the  left  side  we  have 
seen  and  felt,  iu  the  left  hyjKichondriuuj,  the  lower  surface  of  the  diaphi^gm, 
which  was  actually  arched  downward.  By  direct  measurenieut  in  severe  cases  we 
can  make  out  ticcurately  that  the  all'ected  side  is  expanded  several  i-enti metres. 

With  e\^ery  large  effusion  there  ismarke<l  dyspnoea  and  accelerated  respiration. 
The  slight  excursions  of  tlie  affected  side  on  rcsspimtion  are  usually  very  striking, 
while  the  sound  side  moves  so  much  the  more.  In  this  stage  of  pleurisy  the 
patient  often  lies  upon  the  affected  side,  in  or<ler  to  bi'eathe  with  the  healthy  lung 
with  an  little  restraint  as  possible.  With  large  effusions  complete  orthopncea  may 
develop. 

The  signs  due  to  displaceraent  of  the  neighboring  organs,  which  ai-e  noticeable 
on  inspection,  will  be  mentioned  Ijelow  in  the  appropriate  counectiou. 

Everywhere  that  a  layer  of  fluid  comes  between  the  lung  and  the  chest- wall 
there  Ls  a  loss  of  clearness  in  the  p>ercussion-note.  If  the  thickness  of  the  layer 
of  eifusion  is  five  or  six  centimetres,  the  resonance  seems  conqiletely  didl  or  flat. 
Tlie  pleuritic  dullness  is  almost  always  first  irmde  out  in  the  lower  posterior  por- 
tions of  the  thorax,  more  rarely  in  the  lower  lateral  portions.  With  a  slight 
effusion  the  height  nf  the  dullness  is  only  a  few  centimetres,  but,  with  much 
effusion,  it  rises  higher  in  the  back  and  the  lateral  portions  of  the  thorax;  and  on 
the  right,  resonance  gradually  grows  dull  anteiiorly  and  inferiorly,  above  the 
liver.  With  very  large  effusions  the  dullness  may  l>egin  in  front  at  the  second  or 
third  rib,  or  in  rare  cases  even  the  whole  Indf  of  the  chest,  front  and  back,  may 
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giY^  a  totally  flat  percussion-note.  Pleuritic  dullness  is  always  attended  with  a 
marked  feeling  of  resistance  on  percussion. 

Witli  jnediuMisized  effusions,  where  the  dullness  does  not  extend  over  the 
whole  back,  tlie  upper  boundary  of  the  dullness  usually  forms  an  oblique  line, 
highest  at  the  vertebral  column  and  thence  running  obliquely  downward  to  the 
iade  of  the  thorax.  We  can  no  more  confirm  the  t»pposite  opinion,  which  sorae 
authors  hold,  tlian  can  Weil  and  others,  yet  of  cotirse  no  one  can  establish  a 
schematic  rule.  The  lower  boundary  of  the  effusion  can  not  be  diBtinguished  on 
the  right  by  jxjrcu&aion  from  the  liver  dullne'«s.  On  the  left  in  front  and  on  the 
side,  however,  we  can  often  dislingutsh  the  dullness  of  the  effusion  from  the  tym- 
panitic re<K>nun<'e  of  the  stomach,  and  this  is  of  diagnostic  value  (see  the  dis- 
placement of  organs,  as  given  belowj. 

[In  moderate  effusion  without  adhesions  or  pneumonic  rompUcations,  the  line 
of  flatness  in  the  back^  the  patient  being  in  the  vertical  poRition,  is  lowest  near 
the  spinal  column,  and  rises  in  a  curve  like  the  letter  S  as  it  jjasses  outward  toward 
the  axillary  region.  The  experiments  by  Dr.  Garland,  of  Bo*?ton,  with  reference 
to  this  point  are  well  known.  Before  attempting  to  mark  out  thixS  line  the  patient 
should  \ye  told  to  take  several  deep  inspirations,  in  order  to  inflate  the  triangular 
porticm  of  lung  which  di[)s  down  near  the  vertebiti?.] 

The  percussion-note  abtn'e  a  pleuritic  effusion  deserves  attention.  The  begin- 
ning of  pleuritic  dullness  is  almost  always  relative,  gradually  passing  to  an  abso- 
lute flatness.  The  pulmonary  resonance  above  the  beginning  of  dullness  is  usu- 
tynipanitic,  from  retraction  of  the  lung-tissue.      We   find  the  tympanitic 

onance  beautifully  distiuct  in  large  etfusious  in  the  fii-st  and  second  inteix^ostal 
spaces  in  front.  It  is  loud  and  deep,  and  remains  unchanged  with  the  mouth 
open — Skoda's  resronance.  With  verj'  large  effusitms,  which  cause  an  actual  com- 
pression of  the  lung,  we  sometime  find,  in  the  si^coud  intercostal  space,  a  dull 
tympfinitic  resonance,  which  Ijeconies  higher  on  opening  the  mouth.  This  reso- 
nance arises  from  the  vibrations  of  air  in  a  large  bronchus  surrL»unde<l  by  cora- 
presseil  lung—"  Williams's  tracheal  tone."  With  large  effusions  wo  S4>metimes 
hear  over  the  retracted  lung,  in  the  upper  anterior  intercostal  spaces,  a  distinct 
buckram  sound— the  *' craL'ked-|)ot  sound/' 

Displacement  of  the  ncighl>ori!ig  urgans,  which  is  made  out  chiefly  by  percus- 
sion, forms  one  of  the  most  impoi-tant  jjhy.sieal  signs  in  pl«.>urisy  with  effusion. 

In  right-sided  effusions  the  liver,  especially  the  right  lobe,  is  displaced  down- 
ward. We  6nd  the  lower  border  of  the  liver  dullness  extending  several  centi- 
metres below  the  ribs.  In  very  large  c-ffusions  the  liver  may  he  imshed  down  to 
the  level  of  the  umbilicus.  The  pushing  of  the  me<liastinuni  to  the  left  in  large 
effusions  may  be  recognized  upon  jMircussing  from  the  right  towanl  the  left,  by 
dullness  over  the  up|)er  part  of  the  sternuni,  reufhing  to  or  beyond  t!ie  left  liorder 
of  the  sternum.  The  displuceuient  r»f  the  heart  to  the  left  in  the  majority  of  well- 
marked  cases  is  associattnl  with  a  displacement  of  the  apex  of  the  heart  upward. 
Tljis  is  easily  explained  by  considering  the  position  of  the  heart  and  the  direction 
of  Uie  pressure,  which  fli-st  acts  from  below.  We  ix-eognize  the  displacement  of  the 
heart  cliiefly  by  the  position  of  the  a|)ex-l>eat  whirh  is  seen  and  felt  at  or  outside 
the  left  mammillary  lino  in  the  fifth  space,  or  often  higher,  as  we  have  said— in 
the  fourth.  Pereussion  gives  a  corresponding  displacement  ot  the  left  boundary  of 
the  cardiac  dullness  to  the  left  » 

In  left-sided  effusions  the  displacemeni  of  the  heart  to  the  right,  which  can  usu- 
ally be  made  out  even  in  nuxlerate  efftisions,  is  especially  noticeable.  Resonance 
over  the  lower  part  of  the  sternum  is  diminished,  the  heart's  dullness  extends  to 
the  right  bonier  of  the  sternum  or  sevei-al  centinieti*es  beyond  it.  In  the  most 
marked  cases  the  heart  is  pushed  to  the  right  mammillary  line.    The  displacement 
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of  the  mediaLstinum  is  also  to  be  made  out  over  the  upper  part  of  the  sternum,  the 
diiUnesg  reaching:  to  the  right  border  of  the  sternum  or  Ixjyond,  The  low  position 
of  the  diaphrag^m  is  ji>ade  out  by  a  depression  of  the  left,  and  in  marked  cases  of 
the  right,  Inbe  of  the  liver.  It  is  an  espei'ially  important  sig^n,  however,  that 
dullness  occurs  in  the  zone,  about  a  hand-breadth  wide,  of  normal  tympanitic 
resonance  above  the  left  bctrdt^'of  the  ribs — the  "  semilunar  space  "of  Traiibe, 
The  normal  tympjuiitic  resonance  here  comes  from  the  Btomach  or  large  intestine. 
As  the  diaphrafrm  is  presscil  downwainl  the  pleuritic  effusion  pnsses  on  the 
organs.  Thesennilunar  si)ace  is  therefore  diminished,  and  Imally,  with  large  effu- 
sions, there  Ls  absolute  dullness  down  to  the  edge  of  the  ribs. 

Changes  in  dullness  in  pleuritic  effusions  may  occur  with  a  changt*  of  the 
patient-g  position,  but  they  may  often  be  al>sent  on  account  of  adhesions.  The 
respiratory  disphicement  of  the  lower  bi:jrder  of  the  lung  is  almost  always  absent. 

Auscultation  always  g'ives  a  diminished  T^espiratory  nmrmur  over  tlie  pleuritic 
effusion.  With  a  Ix^giuuin*^  effusion  it  may  sound  approximately  vesicular,  but 
later  it  becomes  indefinite,  hoai*se,  and  finally  br<.tnchial,  if  the  larger  bronchi  re- 
main oi>en  for  the  wspiratory  current  of  air.  The  bronchial  respiration  sounds 
distant  and  low,  and  has  the  character  tif  the  sharp  Gemmn  ch,  but  in  rare  cases 
it  uls<^)  assumes  a  disthicL  amplioric  tone,  so  that  it  st>uncLs  almost  like  a  cavernous 
iH.'sjiii'ution.  The  inspiratory  murmur  may  tinally  disappear  entirely  over  very 
large  etfustons.  Above  the  upj>er  boundary  of  the  effusion  the  respiration  almost 
always  sounds  harsh.  Among  the  adventitious  sounds  we  must  mention  the 
pleuritic  friction  scwnd,  which  of  course  can  be  heanl  only  at  the  upper  boundary 
of  the  effusion,  where  the  two  pleural  surfaces  meet.  Moist  rales  and  rhonchi 
signify  a  co-existing  disease  in  the  lungs.  With  slight  effusions  we  often  hear, 
on  deep  breathing,  pure  crepitant  mles  on  inspii-atiou,  as  the  wails  of  the  alve* 
oli  and  bronchioles  in  the  atelectatic  lung,  which  were  stuck  together,  ai-e  torn 
apart. 

On  auscultation  of  the  voice  we  sometimes  hear  bronchophony,  and  sometimes 
that  bleating,  nasal  sound  known  as  a?gophony.  liaccelli  advanced  the  theory 
that  auscultation  of  the  whispered  voice  might  be  of  service  in  diagnosticating  the 
character  of  the  effusion.  With  a  serous  effusion  we  can  understand  a  whisi)er 
distinctly  thi'ough  the  thorax,  but  iu)t  with  a  purulent  etiiision,  since  theoreti- 
cally the  ceU-eleineiits  destroy  the  vvavos  of  resonance^  Tlais  theory  holds  true  in 
matiy  cases,  but  by  no  means  in  all. 

On  auscultatinn  of  the  heart  we  notice,  as  a  result  of  its  displacement,  an  abnor- 
mal extension  of  the  region  over  which  the  heart-sounds  arc  audible.  If  the  inflam- 
mation spreads  from  the  pleura  to  the  outer  surface  of  the  pericardium,  we  can 
sometimes  hear  an  extra-pericartlial  fric'tii>n-rnb,  accompanying  both  the  respira- 
tion and  the  action  of  the  liciirt. 

The  vocal  fi^mitns  is  always  diminished  over  the  pleuritic  effusion,  and  io 
marked  cases  is  entirely  absent. 

3.  Absorption  of  the  EffiisiOE-'Plearitio  Contractioii,~The  beginning  absorp- 
tion of  the  effusion  Ls  usually  first  made  evident  by  the  percussion-note  in  the 
upfx*r  part  of  the  dullness  l>ecomtng  clearer  and  sometunea  tympanitic.  Th( 
respirat4iry  murmur  is  also  plainer.  Wliere  it  was  bronchial  it  becomes  in- 
definite and  gradually  vesicular  again.  The  vocal  fremitus  is  agj^in  to  be  felt 
All  these  improvements  titke  place  gradually  but  slowly.  It  is  usually  a  very  long 
time  before  the  percussion -note  resumes  its  normal  clearness. 

The  changes  in  the  form  of  the  thorax  are  especially  striking.  Only  in  pleu- 
risies with  slight  effusion  does  the  somewhat  expanded  thonix  i*esume  its  old  form 
without  further  change.  After  every  severe  pleurisy  with  large  effusion  there  is, 
during  its  absorption,  a  marked  contraction  of  the  affected  half  of  the  chest.    In 
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caaea  of  moderate  inteiiaity  the  contraction  affects  culy  the  lower  latei^l  portions 
of  the  thorax,  in  severe  cases  the  upper  and  anterior  ix>rtions  as  well.  We  find 
the  most  murketl  conti-actions  in  cbildrtm  and  younsf  persons  with  a  yielding 
thorax,  Tlie  t'lrt'U inference  of  the  atfectod  side  is  much  le.'^s  than  thiit  of  the 
Mitind  side.  The  ribs  are  pressed  tog-ether  and  the  uiterco.stal  spiiees  become 
very  narrow.  The  fossae  are  di^-epened  and  the  nipples  and  shimlderblades  arc 
drawn  nearer  the  vertebral  column,  which  takes  on  an  abnormal  lateitil  cin*va- 
tupc,  in  whicli  its  convexity  in  directed  usually  towartl  the  affected  side,  but  some- 
times to  the  sound  side.  Dullness  and  diminution  of  the  respiratorv*  murmur  and 
rocal  freuiitus  continue  with  the  contraction  of  the  pleura,  but  they  no  longer 
de{)end  upon  the  presence  of  a  fluid  effusion,  but  are  due  to  the  pleuritic  thickening. 

Tlie  prijcess  of  marked  contraction  always  last«  for  months,  or  even  longer. 
In  favorable  cases  the  contraction  of  the  thorax  ujay  l>e  ivudjur^tcd  very  much 
later,  often  after  years.  The  thickening  is  al>sorlx'cl,  and  the  Itmgs  and  thorax 
SfTBdually  expand,  but  in  other  cases  there  are  extensive  adhesions  between  the 
pleural  surfaces,  especially  over  the  lower  lolje,  whicli  result  in  a  permanent  dis- 
turbance of  respiration.  In  almost  all  cases  of  pleurisy  with  conti*actions  thei*e 
arises  u  \ncariuus  emphysema  in  the  lung  on  the  sound  side. 

Complications.  — Peculiar  coHiplicatious  of  pleurisy  ai-e  rare.  Where  such  occur 
thej-  are  due  either  to  the  primary  diseaine  which  has  led  to  the  pleurisy,  or  the 
simultaneous  action  of  the  same  cause  of  disease,  such  as  tTd.»eivulosis.  Hence  it 
happens  that  we  speak  of  the  frequent  '*  complication  "  of  pleurisy  with  chronic 
bi-onchitia  or  with  tubeivulosia  of  the  lungs  or  other  organs.  It  is  important  to 
bear  in  mind  that,  by  a  direct  a«!vance  of  the  inflammation,  the  pleurisy  may  also 
invade  the  pericardium,  and  rarely  the  peritoneum,  tlirough  the  diaphragm;  but 
we  see  this  extension  of  llie  prt;ci>is  almost  s<:»lcly  in  tuWivular  and  pvnndcnl  pleu- 
risiefi.  We  must  mention,  finally,  that  we  have  seen  several  cases  with  a  lai'g© 
sei-ous  effusion,  in  which  a!i  actite  humiorrhagic  nephi-itis  occurrt^d.  For  the 
paralysis  of  the  aiTn  on  the  corresptonding  side  o'oserved  in  some  cases  of  empy- 
ema, compare  jjage  538. 


Different  Forms  of  Pleurisy, 

1.  The  Simple  Fibrinoui  or  Exudative  Pletirify,  as  a  result  of  croupous  or 
extensive  lobular  pneumonia,  often  catises  but  few  symptoms  in  comparison  with 
the  primary  disease.  Recovery  is  usually  complete,  but  may  be  much  delayed, 
an  in  croupous  pneumonia. 

The  s«)-tallcd  primary  simple  fibrinous  or  sero-flbrinous  pleurisy,  which  we 
must  reganl  as  a  distinctly  rare  affection,  contrary  to  tlie  generally  prevailing 
opinion,  has  a  like  favorable  course. 

2.  Tubercular  Pleurisy.— In  an  a^tiological  sense  we  must  declaim  the  larger 
port  of  the  ordinary  '-pleuritic  effusions,*'  which  clinically  seem  to  be  primary 
to  be  tubercular  We  do  not  know  how  far  at  fii*st  the  specitic  anatomical  changes 
of  tul)erculo8is  are  present,  or  whether  Ihei^  is  always  some  pluvious  tubercular 
affection  in  the  lungs  or  bronchial  glands,  but  the  further  course  of  the  cases,  if 
we  run  watch  them  for  years,  almost  always  permits  us  ilually  to  re<'ognize  the 
tubercular  nature  of  the  disease;  yet  we  can  not  say  that  phthisis  is  always  the 
immediate  sequel  of  the  pleurisy. 

In  a  comparatively  small  number  of  cases  do  the  symptoms  of  acute  tubercu- 
losis^  or  more  frequently  of  chronic  plithisis,  appear  as  an  immediate  result  i>f  the 
pleuri-sy,  which  at  that  time  is  usually  still  presenter  in  the  conti-acting  stage. 
The  objective  changt^s  o(  phthisis  are  evident  either  in  the  apex  or  in  the  lowei* 
lobe  of  the  affected  side.     The  fever  continue^  the  pulmonary  affection  advances, 
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the  otber  lung  is  also  attacked,  and  the  disease  takes  a  fatal  course  under  the 
type  of  an  oitimary  phthisis,  now  more  acute  and  now  more  chronic. 

In  other  cases  acute  lut>ei*cu]ar  atfections  arise  sooner  or  later  as  a  result 
of  the  pleurisy — tulx^rcular  nienin^tis,  or  g-eneral  miliary  tuberculo.'ALs.  In  other 
cases  Ktill  the  disease  develops  imder  the  form  of  tul>ert' ulosis  of  the  senius  mem- 
branes, to  which  we  will  return  again  in  the  description  of  tnheiTular  pericar- 
ditis and  tubercular  i)eritonitis.  We  oft'en  have  to  do  with  a  double  pleurisy 
with  no  evident  complication  in  the  lunges.  In  varying  succession  are  added  tho 
symptoms  of  chi-onic  tubercular  peritonitis,  with  pain,  swelling,  and  eifusion  of 
fluid  into  the  abdomen,  or  the  symptoms  of  tubercular  pericarditis.  Death  finally 
ensues  with  persistent  hectic  fever  and  increasing  general  emaciation  and  wejikuess. 
The  whole  atfe<.'tiou  usually  runs  a  chiNDTiie  course,  lasts  for  months,  and  often 
shows  mark  eel  remissions  and  teniiHjniry  improvements. 

In  very  many  instances  the  i*leuritic  effusion  has  thinrnghout  an  apparently 
favorable  coui'se.  After  some  weeks  the  fever  ceases,  the  eti'usion  is  absorbed,  tlie 
patient  gets  up,  and  is  finally  discliai^gixl  as  nearly  well.  Of  course,  some  dullness 
and  retarded  motion  often  remain  in  the  affected  side,  but  even  these  may  gradu- 
ally disapjKjar.  These  cases,  too,  very  often  turn  out  in  the  end  to  be  tul>ercu- 
lar.  After  a  lunger  or  shorter  jieriod  of  apparent  heahh,  sometimes  after  the 
lapse  of  years,  a  "new"  disease  apiiears — that  is,  either  a  i-ieturn  of  the  pleurisy,, 
a  pleurisy  on  the  other  side,  or  s*)me  other  acute  or  chnuiic  tubereular  atfection. 
In  such  cases,  too,  we  must  look  upon  the  former  j^Ienrisy,  in  an  rptiologi* 
sense,  as  tubercular.  It  is  not  imijossible,  however,  for  oven  a  tubercular' 
pleurisy  to  recover,  and  for  the  recoveiy  to  be  permanent,  if  no  other  organ  is 
at  the  same  time  affected  by  tuberculosis,  especially  if  the  lung«  remain  mi- 
alfectetL 

Finally  we  mast  menlitni  the  cases  where  a  pleuritic  effusion  develops  second- 
arily t4j  an  already  pi'onounced  phthisis.  Here  too  we  almost  always  have  to  do 
with  a  tubercular  pletxrisy. 

The  nnati>mical  changes  in  tubercular  pleurisy  consLst  in  the  ordinary  signs 
of  inflammation,  and  also  the  presence  of  the  8^>ecifl,c  nodules  of  tubercle.  The 
number  of  tnbercles  diifere  very  much  in  diffejxjnt  ca.^es.  The  pleura  is  in  some 
ca,ses  completely  studded  with  miliary  nodules,  and  in  othei-s  we  find  the  tuber- 
cles, at  least  with  the  naked  eye,  only  in  siugle  spots.  The  o!fusir»n  is  usually  of 
a  sero-fibrinous  character.  Sometimes  it  is  luetnorrhagic.  as  the  majority  of  oases  of 
apparently  primary  ''hasmorrhagic  pleurisy''  are  generally  of  a  tul>prcular  nature. 
The  exudation  is  rarely  purulent,  aud  when  this  is  the  case  it  is  apparently  invari- 
ably caused  by  the  simidtaneous  infection  of  the  pleura  with  aJiother  sort  of  virus 
which  gives  rise  to  the  suppuration. 

3.  Purulent  Pleurisy— Empyema.— We  have  already  descril>ed  the  aetiology  of 
empyenja,  and  we  have  seen  that  it  can  be  excited  only  by  infection  of  the  pleura 
with  a  siiecitic  virus  which  cati  set  up  suppuration.  The  clinical  symptoms  are 
usually  severe.  The  fever  is  higher  than  in  the  other  forms  of  pleurisy,  but  it  is 
irregularly  intermittent,  aud  is  often  ass<x*iated  with  chills.  There  ai-e  severe 
general  symptoms  Ijesides  the  fever,  such  as  great  didlnesa,  headache,  and  a  dry 
tongue.  We  sometimes  notice  a  slight  oedema  of  the  chest-wall  on  the  affected 
side.  Otherwise  the  local  symptoms  and  disturbances  are,  of  course,  the  same  as 
in  the  other  forms  of  pleurisy.  If  the  pus  is  not  evacuated  artificially,  tho  em- 
pyeriia  may  finally  break  externally  or  int(»  the  lungs  {vide  »upral  In  the  latter 
ca.se  a  very  large  expectoration  of  pus  suddenly  occurs,  and  is  usiuilly  followed  by 
pneumothorax. 

DiagnoBifl,— Our  chief  attention  in  regard  to  ditignosis  is  directed  to  the  distinc- 
tion between  pleurisy  and  iicute  or  c-hronic  pneumoma,  which  is  not  very  easy  in 
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all  cases.  We  will  Uierefore  briefly  c«:i«tmflt  the  diBtinctive  features  as  made  out 
on  phyttical  examination. 

Inttpmction, — A  nmrked  disieuiiou  of  the  a^ccted  side  points  to  effusion;  it 
does  not  occur  in  pnotiinnnia. 

PercHsmm, — The  dullness  in  pleurisy  is  complete,  and  the  feeling-  of  resistance 
on  percussion  is  very  marked;  in  pneumonia^  howeviT.  tlie  dullness  is  rarely  so 
marked,  and  there  is  often  a  tymiJanitic  sound.  The  discovery  by  percussion  of 
si^s  of  displacement  of  the  neigh  boriiiir  orgnns  is  of  especial  weijfht^  as  these 
Biirns  are  always  absent  in  uncomplicated  pneumonia,  while  with  few  exceptions 
they  can  easily  be  demonstrated  in  every  case  of  pleurisy  where  the  exudation  is 
at  all  considerable. 

AuscM/fa/i'on.— Diminished  or  sxippreased  respiratory  murmur  points  to  pleu- 
risy*, loud  bronchial  bi-catbin^  and  nlles  to  pneumonia;  but  we  must  not  for^t 
that  in  pneumonia  auscultation  uuiy  g^ve  the  same  si^jns  as  in  pleurisy,  if  a 
bronchus  is  plug-ped. 

Vuc*tl  Fremitus. — Miirkc^i  vocal  fremitus  over  dullness  Is  direct  evidence  of 
pneumonia,  dimiuishod  or  absent  vocal  fremitus  of  pleurisy;  but  the  vocal  fremi- 
tus may  alst>  h*^  <liniinishe<l  in  pneumonia  if  a  bronchus  is  plugged. 

Besides  Ihe  physical  sig^us^  we  nnist  of  course  consider  the  other  symptoms — the 
manner  of  onset,  the  course  of  the  disease,  the  fever,  the  sputum,  the  ixx-urrcnoe 
of  heriies,  eU*. 

If  we  have  dia^iosticatetl  a  pleuritic  effusion,  the  next  question  is  always  as  to 
the  chanictcT  of  the  ctfusion,  because  the  progTn>sis  and  treatment  are  to  a  lai-ge 
degree  dei>endent  upon  this.  Although  certain  well-know*Ti  a^tiolofi^iral  circum- 
'Stances^  and  the  severily  of  the  fever  and  the  genend  symptoms,  often  permit  us 
'to  suspect  the  nature  of  the  ettusion,  whether  .serous  or  purulent,  the  only  certain 
iiiformation  comes  from  an  exploratory  pum-tiire  with  a  hypfHlerTnir  syrinjEre. 
Tlici-e  is  not  the  least  reas<in,  if  the  syringe*  be  carefully  tlisinfected  and  the  fluid 
be  cautiously  withdrawn,  why  we  should  not  perform  this  perfectly  safe  experi- 
ment in  all  in>i>ortant  cases,  thus  making  the  diagnosis  certain.  Besides  a  macro- 
aropic  ins|>ectli»n,  a  cai*eful  micr<3scopic  examination  of  the  fluid  witlidrawn  is 
sometimes  of  itiii>orfance.  Besides  the  ordinary  constituents — red  and  while  blood- 
curpuscles,  endothelial  cells,  and  cholcFtcrine  crystals— we  njay  soniclinies  find 
sciraething  of  sj)ecial  diagnostic  significtince,  like  bacteria  in  septic  pleurisy,  car- 
cinoiua-cells  in  cancerous  pleurisy,  etc. 

We  can  not  alwa>TJ  judge  from  the  beginning  whether  a  pleurisy  is  tuber- 
cular  or  not;  but  we  should  never  forget,  as  has  alix^ady  been  affirmed,  that  in 
erery  case  of  pleurisy,  c<\'en  if  it  is  apparently  primary,  there  is  a  strong  sus- 
picion of  tuberculosis.  We  must  obnei've  in  jMirticular  tlie  general  habit  and 
the  nutrition  of  the  patient,  and  inquire  into  the  hereditary  predisposition  and 
any  previous  illnesses.  In  the  further  course  of  the  disea.se  i>ersistent  hectic  fever, 
slowly  increasing  emaciation  and  pnllor,  fresh  i-elaiwes,  and  the  onset  of  piiJmo* 
nary  sjinptoms,  point  to  the  tubiTcidHr  clmrticter  of  the  pleurisy.  Every  double 
pleurisy,  and  every  pleurisy  associated  with  pericaniial  or  peritoneal  symptoms, 
leads  us  most  decidedly  to  suspect  tuberculosis.  A  hjcmorrhagic  effusion,  as  we 
have  said,  points  strongly  t4i  tuberculosis.  Tubercle  bacilli  are  usually  not  pres- 
ent in  the  fluid  exude*!  in  tulK«rculi«r  phnirisy,  because  the  tubercular  mwlulcs  on 
the  serous  niembmne  hai-dly  ever  ulcenito. 

PrognoEia.— The  prt^gn«>sis,  as  regards  the  immetliate  danger  of  the  disease, 
depentls  entirely  ui)on  the  .severity  (*f  the  sjTnptoms,  and  especially  ujmui  the 
dyapna?a.  The  prognosis,  as  regards  the  further  course  of  the  disease,  dej)end8 
chiefly  upon  the  nature  of  the  pleurisy.  Many  secondary  and  also  many  appar- 
ently primary  pleurisies,  although  extcn.sivc,  recover  completely  and  pemianontly 
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aftei'  weeks  or  months.  UnfortunatHy,  we  only  too  frequently  have  to  give  a 
doubtful  or  au  uufavorahle  prof':iicisii>,  esiwcmlly  if  the  tubercular  nature  of  the 
pleurisy  be  probable  or  ccilaiu.  The  pn><?uosi.s  of  eiiipyeuia  depeuds  partly  upou 
the  underlying:  disease,  but  eapcisciallj'  upon  judicious  and  tiiuoly  o|ierative  inter- 
ference. The  healing  prwess  in  empyema  may  oc<?upy  many  moiittis,  but  it  iiiay 
finally  be  oiuiiplete  The  possibililiea  of  a  sijontaneous  rupture  of  empyema,  in- 
ternally or  externally,  have  been  mentioned  above.  With  incomplete  healing, 
which  leaves  a  pletn-al  flstiila,  we  must  fear  tlie  appeai'ance  of  general  amyloid 
disease  in  various  organs. 

In  rare  instances  witli  large  effusions  sudden  death  occurs,  an  event  which  can 
not  always  Ije  explained  with  certainty.  Probably  thei-e  are  different  factors  in 
diffei*eiit  cases,  such  as  pulmonary  emljolism,  cerc*bi*al  embolism,  sudden  cerebral 
amenira,  weakness  of  the  heai't,  or  the  onset  of  pulmonary  a.Mlema. 

Treatment.— In  the  Ix'ginning  of  the  disease  tlie  treatment  is  purely  symp- 
tomatic Wo  try  tn  alleviatt?  the  palieut's  syuiptoms,  the  pain  and  dyspnfpa,  by 
lix*al  applications,  especially  by  mustaixi  plasters,  warm  poultices,  which  are 
usually  more  gyrate ful  than  cold  applications,  sometimes,  too,  bj-  dry  cups,  also  by 
embro(?ations  with  chloroform  liniment,  and,  with  severe  symptoms,  by  mor- 
phine internally  or  subtnitaneously.  Unfortunately,  we  have  but  few  remedies  to 
check  the  inftauiraatory  prt>cess  in  the  pleura.  If  an  ice-hag  in  well  borne,  it  may 
bo  of  service.  The  efficacy  of  the  much-ust^d  painting  with  iodme  is  doubtful,  but 
it  may  always  be  trienl  if  there  is  a  seveit'  pleuritic  pain.  An  iodoform  ointment, 
one  to  fifteen,  or  iodtjfonii  collodion,  {x^rhaps  de><erves  more  confidence.  If  a  large 
effusion  has  formed,  we  try  to  hasten  its  abs«»rption  by  diuretics.  Acetate  of  potas- 
sium, squills,  or  b<iro-tartmte  of  potassium  and  sodium*  [tartarus  boraxatus,  P.  G.] 
may  bo  prescribed.  Wheu  there  is  w^eak  action  of  the  heart,  infusion  of  digitalis 
may  be  given,  alone  or  eombinefl  with  diuretics.  The  attempt  has  also  been  made 
to  draw  otf  a  large  amount  of  water  fmm  the  }K>dy,  and  tluis  to  lu^sten  the  absorp- 
tion of  the  etfusion,  by  prf^scribing-  *ln\>iti€  purgatives  or  such  diaphoi'etics  an  pilo- 
carpine, salicylate  of  sodium,  and  hot  packs.  The  so*ealled  8chroth''s  ti'eatment 
serves  thesume  puriK^se — that  is,  withdrawing  as  much  *luid  as  |K)ssible  from  the 
ingesta— but  the  last-named  methods  of  treatment  generally  have  the  result  of 
exhausting  and  weakening  the  piitient.  We  therefore  make  use  of  them  only  rarely. 
It  is  very  dHublful  whethei*  the  internal  exhibition  of  iodide  of  jx>tas8ium  can  fur- 
ther the  absorptit>n  c*f  the  etfusion,  as  niany  physicians  l>elieve.  Besides  the  ti-eat- 
raent  by  drugis  we  must  also  take  cai-e  to  give  the  patient  sufficient  food,  in  order 
to  present  the  loss  of  strength. 

In  many  cases  the  operative  treatment  of  pleurisy  (intwxluced  by  Tmusseau)— 
the  evacuation  of  the  elTusion  by  puncture— is  of  the  greatest  importance.  Many 
oases  of  pleurisy  with  effusion  run  a  favorable  course  without  it,  and  wo  consider 
it  at  least  superfluous  to  puncture  every. effusion  without  sufficient  grounds,  but 
puncture  is  t>ften  one  of  the  most  serviceable  theriiix*utic  influences  at  our  com- 
mand.  The  first  and  most  imp«^rtant  indication  for  puncture  is  present  when  the 
effusion  becomes  so  large  as  to  be  directly  dangerous  to  life.  As  soon  as  the  pa- 
tient's dyspnrjea  reaches  a  dangerous  tlegree,  and  the  cyanosis  becomes  markeil  and 
the  pulse  weaker,  a  punctuiH}  nuist  l>c  made  as  a  direct  vital  indication.  W^here 
the  exudation  is  of  considerable  size  there  may  be  a  very  sudden  aggravation  of 
the  symptoms,  so  that  in  such  cases  one  should  not  wait  too  long.  Trousseau 
urged  that  tapping  should  invariably  be  i)erformed  when  the  dullness  caused  by 
the  exudation  involves  not  only  the  liack,  but  also  the  whole  or  neaidy  all  of  the 
anterior  wall  of  the  tliorax.     Tlie  benefit  of  such  a  puncture  is  often  pronounced. 
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The  secoDcl  indication  is  a  too  pi-oti-acted  absrirpiiou  of  the  effiisiou.  Puncture  is 
iDclicated  if  thd  eifusion  does  uot  disappear  after  an  apparent  remi^ion  of  the 
inflamni&tory  symptoms,  especially  after  the  fever  htis  pone.  We  often  see  the 
further  a1)Sjr>rption  stimulated  by  such  a  puncture.  It  ha^  lieen  said  that,  if  pos- 
sible^ tapping  should  be  delayed  until  the  fever  has  ceased,  but  to  us  this  do«» 
not  seem  at  all  necesaary.  We  Imve  re{>eat.eflly  performed  paracentesis  in  febrile 
cases,  whether  because  of  the  extent  of  the  exudation,  the  dyspucea  of  the 
patient,  or  the  duration  of  the  diseai^e;  and  we  have  not  infrequently  observed 
a  speedy  abatement  of  the  fever  after  the  withdrawal  of  the  exudation.  In  early 
cases,  of  ctmrse,  one  would  not  tap  unices  there  were  some  urg;eut  reason  for  it. 

[There  i&  considerable  daj|iirt''r  m  delaying  interfei-ence  with  a  large  effusion^ 
especially  if  it  has  come  on  i>retty  rapidly,  b«»wevor  comfortable  the  patient  may 
be.  The  lialiility  to  8uddeu  and  fatal  dy.spncea  under  these  ciivumstances  is  now 
well  recoguizud.l 

.tVs  rjfgards  the  performance  of  the  puncture,  we  can  uot  here  go  into  all  the 
numerous  meth<ids  and  forms  of  apparatus  proposed.  The  distinctions  aix?  imma< 
terial.  The  simpler  the  method,  the  ea.sier  it  is  to  perform,  and  hence  the  better 
it  is. 

Every  pimcture  nm.st  be  preceded  by  an  exploratory  puncture  in  order  to  settle 
the  diagnosis  as  to  the  pi*esence  and  character  of  the  exudation.  A  medium-sized 
trocai'  with  a  lateral  opening,  to  which  a  rubWr  catheter  can  Ijc  fastened,  serves  to 
evacuate  the  Huid.  Hillroth's  and  Frfi.utzel's  trocars  are  useful.  The  operation 
can  bo  done  with  at  least  equal  convenience  by  moans  of  a  hollow  needle.  Our 
own  experience  with  the  form  of  needle  pmiwised  by  Fiedler  leads  us  to  recom- 
mend it  highly,  for  the  point  of  this  needle  can  not  irritate  the  tissues,  and  it  i>er- 
uiits  of  the  i-emoval  of  any  cloLs  of  tibriuc  which  may  offer  obstruclion  U^  the  tlow 
of  liquid.  The  instrument.s  and  tho  chot-wall  at  the  point  of  punctui*e  must  be 
cartjfully  disinfected.  We  usual Ij'  choose  rather  a  low  jwiut  f«>r  puncture,  some- 
where in  the  sixth  intercostal  space,  in  the  middle  or  posterior  axillary  line.  The 
patient  sits  up  in  bed,  but  is  held  and  supt>ortcd  by  another  person,  when  it  is 
possible.  Before  and  during  the  puncture  he  takes  a  little  strong  wine.  A  small 
cut  of  the  skin  beforeband  s<»metimes  aids  the  insertion  of  the  ti-ocar.  In  many 
cases,  cepecially  with  a  large  elfosion,  we  can  evacuate  a  lai'ge  part  of  the  fluid  by 
simple  puncture  and  siphoning,  since  the  prevailing  pressui*e  in  pleuritic  etfusions 
iR,  with  few  exceptions,  posit ive^  fnnu  ten  to  twenty-live  millimetres  of  mercury. 
The  evacuating  tube  of  the  tr»>car  must  be  previously  filled  with  carbolized  water 
and  conducted  under  a  layer  of  the  same  into  the  vessel  prepared  to  receive  the 
effusion  The  evacuation  of  the  effusion  should  always  be  slow  and  gradual. 
Mttny  pbysidaiL*;  advise  to  cease  wlien  1,500  c.  c.  have  been  removed,  but  if  the  Huid 
is  allowed  to  escaije  slowly  and  everything  is  going  well,  this  quantity  may  often 
bo  exceeded  \^ith  impunity  in  the  case  of  large  exudations.  While,  as  we  have  said, 
in  most  instances  the  ex utbition  may  be  satisfactorily  removed  by  simple  puncture 
and  siphonage,  it  will  sometimes  prove  necessary  to  employ  aspiration.  Hence 
some  physicians  invariably  do  so,  and  to  this  there  is  no  objection,  even  if  it  is 
tinnocessatry.  The  forms  of  apparatus  most  used  for  this  are  those  invented  by 
Dieulafoy,  and  Potain.  In  puncture  witii  aspimtion  we  piHwseed  mo;i3  slowly  and 
cautiously. 

[The  necessity  for  two  puncttu'es — one  exploratoiy,  the  other  distinctly  opera- 
tive— does  not  seem  clear.  The  two  can  Ix*  perfectly  combined,  a  fair^^ixed  trocar 
or  needle  being  as  easy  of  introduction  and  producing  really  no  more  jMiin  than  a 
verj^fine  one,  and  being  more  sure  to  give  results  on  which  reliance  can  be  placed. 
A  prelimmary  incision  tlirough  the  skin  seems  also  useless,  and  has  never  been 
practiced  by  the  etlitor  in  a  con.siderable  experience  with  these  cases.      An  ordi- 
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nary  Davids<:>ii*s  syringe  makes  a  very  satu^factory  pump,  and  can  always  be 
obtained.  The  needle  or  ti*ocar  should  l>e  withdmwn  immediately  as  soon  as  cough 
comes  on  J  or  the  patient  shows  the  slightest  discomfort  due  to  the  removal  of  the 
fluid.] 

Unpleasant  incidents  which  may  cause  a  cessation  of  the  process  are  rare*  If 
the  patient  complains  of  dizziness  and  faintness  we  must  stop.  Sometimes  very 
sevej*e  (^ougli  occurs  on  puncturing,  at  whicli  we  must  also  stop.  Sometime  wo 
see,  after  the  puucture^  an  abundant  exijc^ctoratimn  of  frothy,  serous  sputum — 
'^  eifpectoration  albHMifien8e''—a  kind  of  pulmcmarj'  oedema,  caused^  perhaps,  by 
a  marked  perviousness  of  the  walls  of  the  vessels,  or  by  weakness  of  the  left 
ventricle. 

When  the  process  is  over,  we  close  the  little  opening  with  a  bit  of  stickingr- 
plaster  or  with  iodoform  c^jUodion,  A  regular  surgical  dressing  is  scarcely  ever 
necessarj'. 

If  the  exploratory  punctiu^  has  shown  a  purulent  effusion,  we  can  first  evacuate 
le  pus  by  puucture,  if  the  vital  iudiciitiou  exists.     But  a  permanent  cure  from 

)ping  is  exceptioual.  The  pus  almost  always  reappears.  Empyema  is  like  an 
ibscess,  which  can  not  be  cured  until  a  permanent,  fi*ee  exit  for  the  pus  has  been 
pr*>vided;  lienre  drainage  of  the  pleural  cavity  must  be  provided  for  after  the 
empyema  ha.s  heou  evacuated.  To  this  end.  therefore,  most  physicituis  at  present 
open  the  pleural  cavity  in  empyema  by  an  incision--"  thoracotomy."'  We  incise 
it  by  layer's  in  the  fifth  or  sixth  intercostal  space,  outside  of  the  mammillary  line. 
The  length  of  the  incision  is  some  two  or  thi'ee  cenlinietres.  After  the  pus  has 
been  removed  we  have  an  artificial  pneumothorax  opening  outward.  The  incision 
may  be  dilated  if  necessary,  and  a  long  drainage-tube  is  then  thrust  tlirough  it 
into  the  pleural  cavity^  the  external  end  Ijeing  prevented  from  slipping  into  the 
chest  by  traTisfixinjT  it  with  a  safety-pin.  Then  an  antiseptic  bandagv  Is  applietl, 
which  at  flr.st  must  be  changed  fr«3qucntly,  an  long  as  there  is  much  secretion.  If 
the  pus  has  a  sufficient  exit,  the  fever  will  subside  at  once,  in  an  uncomplicatM 
em]>yeraa.  A  fresh  rise  of  temperature  almixst  always  dei>eiKis  upon  the  reten- 
tion of  piLS,  The  point  of  puncture  is  S4X>n  changed  to  a  good  drainage-canal  by 
gi-anulations.  We  can  then  take  out  the  tube,  clean  it,  and  easily  reinsert  it.  If  all 
goes  well,  we  can  gradntdly  shorten  the  drainage-tube  moi'e  and  more,  and  finally 
remove  it  altc>gether.  The  cavity  of  the  empyema  lias  filled  with  rfranulations,and 
there  fullows  a  definite  healing,  almost  always,  of  coui-se,  with  marked  contrxietion. 
Many  cases  do  not  nm  so  undisturbed  a  coiu*se.  If  the  exit  is  insufficient,  we 
must  sometimes  dilate  the  opening  with  mm^  blunt  instrument,  and  in.«;ert  a  larger 
tube.  In  simple  empyema,  where  the  pus  does  not  smell  badly,  it  is  unnecessary 
to  wash  out  the  pleural  cavity  with  disinfecting  fluids,  like  salicylic  and  boracic 
acid  solution,  ix'r»"anganate  of  pota.ssium,  or  dilute  cblonne- water.  Carbolic  acid 
should  not  be  used,  «>n  account  of  the  danger  of  p<iisoning  by  it.  If  the  empyema 
is  septic,  or  if  there  is  fi'om  the  first  a  stinking,  sanious  exudation,  it  is  necessary 
to  wash  it  out.  We  must  then  sometimes  make  a  second  counter-oijcning  in  the 
chest-wall  in  or<ler  to  get  a  comj^letely  free  dis<:harge,  and  U^  wash  out  the  pleural 
ca\ity  well.  The  detiils  upon  this  and  upon  many  other  special  points  in  the 
treatment  of  empyema,  and  especially  ujxm  the  resection  of  a  rib,  which  is  some- 
times necessary,  are  to  Ije  found  in  the  text-lM)ok.s  on  surger>*.  It  may  be  added 
that  in  the  surgical  clinic  at  Leipsic  tlie  pleural  cavity  was  often  punctured  with 
an  orthnary  lurjie-sized  trocar,  tlii-ough  the  cannula  of  wliich  a  dramage-tube  was 
introduced  into  the  chest.  The  cannula  was  then  removed,  and  the  further  treatr 
ment  was  as  alwve  described. 

In  trcjating  the  chronic,  contnicted  pleurisies  with  thickening,  but  without  fluid 
effusion,  methodical  resiiiratorj*  ettbrts^  "lung-gymnastics,"  are  of  use,     B^des 
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these  we  should  sirenj^thcn  ibe  general  condilion  a&  niucli  as  poaeible.  Wo  should 
ad%nse  the  putient  to  breathe  deeply,  aud  prescribe  cold  sponging  of  the  chest  daily. 
In»piruliuu  of  compressed  air  by  moaus  of  a  pneumatic  apparatus  is  often  accoui* 
panied  by  good  results.  Well-to-do  patients,  who  have  had  a  scvexe  pleurisy, 
should  be  sent  to  a  suitable  climatic  health-resort. 


CHAPTER  n. 
PXUUFIXURITIS. 

TJyBER  the  name  of  ''peripleuritis"  Wunderlich  was  the  first  to  describe  a  rare 
form  of  ilisease,  which  consists  of  an  inflammation  of  the  connective  litisue 
between  the  c<jstal  pleura  aud  the  ril>s,  and  which  terminates  in  the  formation  of 
an  abscess.  Similar  cases  have  since  l3een  repoiitedly  obt*erv«l,  and  aU  were  char- 
acterized by  the  lack  of  any  discoverable  letiology.  There  is  neither  a  pitivious 
injury,  nor  a  primary  disease  of  the  riljs  or  the  pleura.  Nevertheless  the  o^uso  must 
besought  in  an  invasion  of  micrococci,  which  excite  tlie  sup|)uration.  A  knowl- 
edge  of  the  particulars,  however,  can  only  be  g:iined  fn»rn  future  investigations. 
They  will  determine  whether  peripleuritU  can  Ije  regarded  as  ati  independent  dis- 
ease or  not. 

The  disease  occurs  chiefly  iu  men.  It  usually  begins  suddenly  with  a  chill, 
And  runs  its  course  with  quite  a  hiich  fever.  In  pronounced  cases  the  local  symp- 
toms have  the  ^-eatest  similarity  to  those  of  an  empyema,  but  the  greater  protru- 
sion of  the  chest-wall  in  striking.  The  ribs  ai-e  crowded  n]>art  by  the  abs(*ess,  and 
there  is  often  spontaneous  ruptun^  externally,  scaivoly  evtr  into  the  pleura.  Per- 
ciMfiion  gives  no  symptoms  of  displacement  of  the  neigblioring  organ.s,  a  distin* 
gribhing  point  from  empyema.  It  is  of  diagiioi*lio  signiftcance  that  we  can  often 
discover  normal  lung-tissue  containing  air  Iwolow  the  abeceas.  The  mobility  of  tlie 
lower  border  of  the  lung  is  also  usually  retained,  contrary  to  what  is  the  ease  in 
empyema.  Another  importjint  sign  was  fti-st  brought  ti>  notice  by  Bartels:  the 
wall  of  the  a1>st^'ess  relaxes  on  inspiration  and  l>ecomes  ten.se  on  expiration.  Wo 
may  also  mention  that  acute  nephritis  has  often  been  observed  among  the  complica- 
tion*«. 

From  these  points  we  may  be  able  to  make  the  diagnosis  daring  life,  at  least  in 
Trmny  cai^es.  Tbe  prognosis  is  quite  unfavorable,  but  I'ccftvery  d(>os  occcur  The 
treatment  can  lie  only  ojierative,  and  in  quite  analogous  l/>  that  for  empyema. 


CHAPTER   III. 
PNBtTMOTHORAX. 

.ffitiologfy.— Pneumothorax— that  is,  a  cnllectitm  of  air  or  gas  in  the  pleural 
cavity — arises,  in  an  ovorwhelmhig  majority  of  cases,  from  the  penetration  of  air 
into  the  pleural  cavity  thixiugh  an  op^niing  in  the  pleum.  The  opening  may  be 
in  the  external  chest-wall  from  a  penetrating  wound  of  the  chest  or  an  empyema 
operation,  or  it  may  be  in  the  pulmonary  pleura.  Pneumothorax  is  by  far  most 
frequently  associated  with  phthisis,  when  a  cavity  lying  beneath  the  pulmonary 
pleura  perforates  into  the  pleural  cavity.    This  is  more  apt  to  happen  in  comiMira- 
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lively  acute  phlliisis  thau  in  vory  cliiHinic  (onus,  because  the  extensive  adbesioiis 
and  cuutractions  iii  the  latter  hinder  its  developiueut.  It  usually  appeal's  in  quite 
fai'  advanced  cases,  but  it  may  sometimes  arise  with  but  slight  changes  in  the 
lung. 

Pulmonary  gang^rene  or  abscess,  as  well  as  phthisis,  may  cause  pneumothorax 
by  perforalioii  into  the  pleural  cavity.  It  may  also  arise  from  the  rupture  of  an 
empyema  iidij  the  hing'.  In  some  cases  a  i>erforation  of  th.e  oesophagus  or  stomach 
into  the  pleura,  as  in  gastnc  ulcer,  has  been  observed,  with  the  formation  of  pneu- 
mothorax. 

The  development  of  this  condition  from  severe  injuries,  as  from  laceration 
of  the  lung,  without  injury  to  the  chest-wall,  Ls  rare.  Forced  respiiratory  move- 
ments, associated  with  physical  exertion,  seem  especially  capable  of  exciting  such 
a  process.  We  have  ourselves  seen  i>neutiiothorax  develop  suddenly  in  a  pre- 
viously healthy  woman  while  hauging  out  her  washing,  and  another  time  in  a 
young  man  during  very  labored  i*ow^ing.  Both  cases  recovered  rapidly  and  com* 
pletely. 

All  the  last-named  causes,  however,  are  far  less  important  than  phthisis.  We 
have  yet  to  mention  that  in  phthisis,  Uhj,  there  is  sometimes  a  definite  exciting 
cause — severe  coughing,  vouiititig,  or  muscular  exertion^which  may  favor  the 
development  of  the  pneumothorax. 

Many  authoi*s  maintain  that,,  by  decomposition  of  a  putj*id  pleuritic  effusion, 
gas  may  be  produced,  and  thus  we  may  Iiave  pneumothorax;  but  such  an  event  is 
exti-eniely  mn\  if  it  ever  happens. 

Pathological  Anatomy,— On  opening  the  pleural  cavity  a  jmrt  of  the  air  usu- 
ally iiishes  out,  sumetiuies  with  an  audible  noise.  We  then  look  into  n  large 
cavity  filled  with  air,  and  find,  in  totiil  pneumothorax,  the  lung  completely  re- 
tracted aud  lying  compressed  against  the  vertebral  colunni.  If,  however,  the  air 
tills  only  a  part  of  the  pleural  cavity,  as  a  result  of  extensive  adhesions  of  the 
pleurte,  we  speak  r>f  a  ciivumscribeil  or  sacculat<Hl  pncuniotborax.  The  amount  of 
ail* contained  in  the  pleural  cavity  may  n^ach  2,000  cubic  centimetres.  The  pressure 
which  it  is  under  is  almost  always  positive— on  an  average  five  or  ten  centimetres 
of  water. 

In  theciises  of  pneumothorax  arising  from  fjerforation  of  the  pulmonary  pleura 
we  can  usually  nuike  uut  the  i>i»int  of  perforation  in  the  lungs.  This  is  more  fre- 
quently situated  in  the  upper  lobe  thmi  in  Hie  lower.  Sometimes  it  isali-eady 
grown  over  or  is  covered  by  a  layer  of  tiljrine,  and  can  no  longer  be  found.  The 
opening  is  usually  quite  small,  but  it  miiy  reach  the  size  of  a  ten-cent  piece.  Left- 
aided  ]u*eiunoth<irax  seems  to  be  somewhat  more  frequent  thau  right-sided. 

The  pleui-a  iUself  is  only  rarely  normal.  Usually  agents  of  iuflamniation  have 
eiitered  it  with  the  air,  and  hence  it  is  found  in  a  state  of  iuflonnnation.  A  part 
of  the  cavity  is  then  tilled  with  eifusion.  This  is  usually  wholly  puiiilent— pyo- 
pneumothorax—^jr  sent-purulent,  but  it  may  even  l>e  serous  or  serivlibrinous — 
sero-pneumothorax,  or  hydro- pTieumothonix. 

The  neighlioring  organs,  especially  the  heart  and  liver,  are  found  pushed  out 
of  their  normal  position,  as  in  large  pleiiritie  effusions. 

SymptomB  and  CourBe. — The  onset  of  pneumothorax  (we  speak  in  what 
ffdlows  especially  of  pneumolhorax  in  phtliisis)  is  quite  often  made  known  by  a 
sudden  x>ain,  iLsually  associated  with  an  increase  of  tlie  dyspucea  and  of  the  general 
syroptoms.  There  is  sometimes  collapse.  Tltc  temperature  sinks  below  normal, 
tJie  pulse  rises  to  140  and  over.  The  patient  IcMjks  pale  and  cyanotic.  He  usually 
sits  upright  or  is  in  a  half-sitting  position  in  IrhI,  either  more  on  the  affected  side, 
in  order  to  use  the  norm<d  lung  as  much  as  possible  for  breathing,  or  more  on  the 
sound  side  on  aceoiuit  of  the  tenderness.     If  the  pneumothorax  has  come  on  as 
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regult  of  tbe  rupture  of  an  empyema  into  the  lungs,  there  is  at  the  same  time  a 
verj^  abundant  expectoration  of  pus. 

Although  in  many  cases  the  symptoms  mentioned  load  to  a  siLspicion  of  pneu- 
lorax^  yet  a  certain  diagnosis  can  be  made  only  after  a  physical  examination. 

Inspection  gives  a  very  marked  distention  of  the  atfect*i«l  side.  The  intercostal 
spaces  are  stretched  out,  or  even  protruded.  In  some  Ciises^  a«  we  have  ourselves 
notioed,  there  is  a  marked  elastic  "air-cushion  feeling"  on  i>alpating  the  intercostal 
spaoeB.  Ou  i-espiration,  the  atft-ctetl  side  is  almost  fntii-ely  motionless,  while  the 
excursions  of  the  other  sid<^  are  the  more  marked.  Tlie  displacement  of  the  heart 
is  often  evident  from  the  visible  displacement  of  the  apex-ljoat. 

Percussion  gives  over  the  pneumothorax  a  remarkably  loud,  full,  deep  note^ 
but  usually  not  tympanitic,  on  account  of  the  tension  of  the  walls.  It  is  esjiecially 
imiKjrtant  to  note  that  this  resonance  extends  beyond  tbe  in^nnal  limits  of  the 
lung  on  the  right  down  to  the  seventh  or  eighth  rib,  and  on  the  left  to  the  fifth  or 
sixtli  rib,  and  sometimes  even  to  the  etlge  of  the  thorax. 

The  displacement  of  the  neighlxiriug  organs  can  also  be  nmde  out  by  percus- 
sion. Witli  right-sided  pneumuthoriix  we  iind  the  lower  b«ntler  of  tbe  liver  dull- 
ness abnormally  low,  and  the  left  br«*der  of  tbe  cartliac  didlness  pushed  over  to 
the  anterior  axillarj^  line.  In  left-sidetl  ptjeumothorfi.\  the  carditu^  dullness  is 
usually  entirely  abse?jt  fi-om  its  normal  phice,  and  is  found  instead  to  the  right  of 
tlie  sternum.  The  left  IoIk?  of  the  liver  is  pushed  downward,  and  we  do  not  tind 
tympanitic  restHiance  in  the  semilunar  s|»ace. 

Upon  auscultation  we  arc  stnicU  by  the  entire  absence  of  respiratory  murmur. 
This  is  in  special  contrast  to  the  clwir  i-esonancc  on  percussion.  In  uther  cases, 
however,  we  hear  a  number  of  raeUillic  .sounds,  at  least  in  many  places  an  J  at 
many  times,  which  are  very  cbanicleristic  **f  pneumothorax.  Fii-st  among  these 
is  amphoric,  metallic  respiration.  This  arises  in  opi^n  pneumothorax  (vide  infra) 
from  the  direct  passage  of  the  air  in  and  out,  but  in  all  other  cases  it  is  tbe  onli- 
nary  respiraU:»ry  murmur  of  the  larynx,  trachea,  and  lungs,  which  has  acquired  a 
metjillic  timbre  from  resonance  in  the  pneuuiotborax.  In  an  annlog<ius  way  arise 
the  met;illic-s<iuntljng  Hlles  f"  metallic  tinkling ''|.  and  tlie  metallic  resonance  of 
the  coujfh  and  voice.  Hcubner  has  deWscd  a  imrticularly  bt-autiful  and  practi- 
cally importiuit  nietlnxl  for  demonstritting  the  njetallic  sound  in  pneumothorax. 
If  we  strike  lightly  on  a  pleximeter  with  n  little  rod,  usually  the  handle  of  a  i>ei*- 
cussion  hammer,  while  we  auscult  near  it—*'  rod  percussion  "—we  very  often  hear 
c^uitc  a  distinct  high  metallic  sound. 

Tbe  vocal  fremitus  over  a  pneumothorax  is  usually  diminished,  but  it  may  be 
felt  in  spite  of  quite  a  large  collection  of  air. 

A  number  of  special  physical  signs  ai-e  found  if  a  purulent  or  sertjus  effusion 

added  to  tbe  pneumothorax.  In  the  first  place,  tbe  res<jnance  is  thei'eby  ren- 
dered dull,  to  a  gi-eater  or  less  extent,  in  tlie  lower  parts  «if  the  chest  The  Ixjund- 
aric«  of  the  fluid  by  percussion  show  a  very  evident  change  with  the  patient's 
change  of  position,  because  the  fluid  in  pneumothorax  can  move  easily  in  all 
directions.  Since  the  form  of  the  air  space  left  miLst  therefore  change,  the  pitch 
of  all  Uie  metallic  sounds  manifest  anywhere  must  change  too,  when  the  imtient 
aits  up  or  lies  down— Biermer's  change  of  note.  In  many  cases  at  every  motion  of 
tbe  fluid,  excited  for  example  by  slightly  shaking  the  patient,  there  arises  a  metal- 
lic splashing  sound,  the  sc»-called  succussion  of  Hippocrates. 

FomiB  of  Pneumothorax.— According  to  the  condition  of  the  perfomtion  during 
life,  we  distinguish  three  kinds  of  pneumothorax  (Weil).  We  speak  of  an  "oi^en 
pneumothorax,"  if  tbe  point  of  perforation  remains  open,  so  that  the  air  on  respi- 
ration constantly  passes  in  luid  out  of  the  pleural  cavity.  If  the  perforation  is 
completely  closed,  we  have  a  "closed  pneumothorax."    Tlie  third  and  most  fre- 
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quent  form  Is  the  "  valvulai'  pjicumotTiorax,"  in  whidi  air  enters  tlie  pleural  cavity 
at  each  inspLrtitiou,  but  on  expiration  there  is  a  valve-like  closure  of  the  perfora- 
tion, and  thus  the  air  can  not  escape  again ;  but  as  soon  as  the  pressure  in  the 
pleural  cavity  increases  so  that  no  more  air  can  enter  it  on  inspiration,  the  valvu- 
lar pucuiuothorax  becomes  closed.  In  open  pnenmoihoriix  the  prcssiire  in  the 
pleural  cavity  must  be  the  Bame  as  the  atmospheric  pressure.  A  positive  pressure 
in  the  pleural  cavity  can  exist  only  in  a  clased  or  a  valvulai'  pneumothorax. 

The  clinical  diagnosis  of  the  form  of  pucuraoihorax  is  not  always  possible,  and 
has  usually  no  great  practical  importance.  The  very  loud,  metallic,  amphoric 
respiratory  murtiiur,  which  may  be  heard  in  open  pneumotliorax,  must  be  men 
tioned,  and  Wintrich's  change  of  pitch  (see  page  2211)  can  sometimes  be  heard 
in  this  form.  It  is  woilhy  of  mention  tliat  symptoms  of  displacement  of  tlie 
ueiorhboriug  <u-(?ans  must  also  arise  in  o[>ea  pneumothorax.  The  predominant 
atmospheric  pi'cssui'e  here  is  positive  in  contrast  to  the  ueg^ative  pressure  in  the 
other  pleural  cavity,  and  to  the  normal  negative  pressure  which  previously 
acted  on  the  up^xr  surface  of  the  diaphragm.  A  very  marked  protrusion  of  the 
affected  side,  and  great  displacement  of  the  heart  and  liver,  however,  speak  most 
strong;ly  against  an  open  pneumothorax.  Some  authors  have  trie<l  to  find  a  point 
of  distinction  for  the  ditfereiit  forms  of  pneumothorax  in  the  composition  of  the 
gas  in  the  pleural  cavity,  but  the  results  of  themical  analysis  ai-e  still  contradic- 
tory. Accorthng  to  Ewald,  we  find  in  lypen  pneumothoi*ax  not  over  live  per  cent, 
of  cai'bonic  acid  and  about  twelve  to  eighteen  per  cent,  of  oxygen;  in  closed  pneu- 
mothorax, however,  fifteen  to  tAventy  per  cent,  of  carbonic  acid  and  ten  per  cent 
at  most  of  oxygen.  If  in  an  open  pyo-pneumothoi'ax  or  sero-pneumothorax  the 
]>oint  of  ix*rforation  lies  below  the  level  of  tlje  fluid,  there  sonjetinies  arise  on 
every  inspiration  metallic  sounds,  since  the  bubbles  uf  air  drawn  in  rise  and  come 
up  tlii*ough  the  fluid— "tlie  water-pipe  sound/'  '^metallic  tinkling.''  A  pecuhar 
sipping  and  short  snapping  sound  on  inspii-alion,  hear<l  by  us  in  one  case,  seems  to 
point  directly  to  the  existence  of  a  vahailar  pneumulhorax.  U|M:>n  change  of  po- 
sition of  the  patient  we  can  often  make  out  Biermer's  change  of  note. 

Course  of  the  Disease. — In  many  cases  the  occurrence  of  pneumothorax  causes, 
such  a  high  degree  of  i*espiratory  disturbance  that  death  ensues  in  a  few  hours  or 
days.  In  ulher  eases  the  patient  improves,  anil  may  feel  quite  well  for  a  long  time 
in  spite  of  the  condition.  Usually,  of  coui'se,  the  underlying  disease,  comntonly 
phthisis,  knids  tu  death  after  a  longer  or  shorter  period.  Pneumothorax  may  some- 
times heal.  The  healing  takes  place  in  this  way,  that  the  air  is  tli-st  i*eplaced  by 
a  fluid  effusion,  and  then  the  latter  is  gradually  ab.sorl>ed,  liut  the  air  may  also  be 
wholly  or  partly  absorbed.  It  depends  ujKni  the  origin  of  the  lesion,  then,  and 
upon  the  intensity  of  the  underlying  disease,  whetlier  the  i-ccovery  is  permanent 
or  not. 

Diagnosis* — The  diagnosis  of  pneumothorax  is  usually  easy  with  cai-eful  exami- 
nation, but  the  symptoms  may  sometimes  be  of  so  little  prominence  as  to  excuse 
overlooking  it.  It  is  very  difficult  and  often  quite  impossible  to  make  a  differen- 
tial diagnosis  between  very  large  cavities  and  a  saccular  pneinnothoi-ax,  since  both 
couditions  must  have  in  part  precisely  the  same  sj-raptoms.  We  may  mention  as 
the  chief  "i>oint,s  in  distinction:  A  cavity  is  apt  to  be  situated  in  tlie  ai>ex,  pneumo- 
thorax in  the  lower  i>art  of  the  thorax;  over  a  cavity  the  chest-wall  is  often 
sunken  in,  over  pneumothorax  it  is  piHiminent;  the  voeal  fremitus  is  usually 
marked  over  a  cavity,  weak  over  pneuniuthorax ;  symptoms  of  displacement,  and 
al-so  evident  succussion,  point  to  pneumothorax. 

Treatment. — The  only  remedj'  which  can  alleviate  the  often  severe  symptoms 
is  morphine.  In  hopeless  cases  we  may  confine  oui-setves  to  prescribing  this 
exclusively,  both  internally  and  subcutaneously;  but  in  cases  where  the  patient's 
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previous  atpength  was  fairly  good,  we  may  try  to  nhtuin,  by  operative  inter- 
fereocet.  an  improvement  of  the  symptoms,  and  finully  a  complete  heaUn^  of  the 
pneumothorax.  If  there  is  simple  pneumothorax  without  a  Huid  effusion,  we  tr>- 
U>  remove  as  much  air  as  possible  by  aspiration.  With  a  large  aei*ous  effusion  re- 
moval of  the  effusion  is  indicated,  and  with  purulent  effusdon  either  a  simple  punct* 
ure.  or^  better^  puncture  or  incision  with  subsequent  drainagx'.  The  mcthcKl  th»?n  is 
just  the  same  as  iu  the  treatment  of  empyema.  We  must  also  state  that  the  above- 
mentioned  improvement  or  healing  in  pneumothorax  has  been  repeatedly  observed 
independently  of  any  operative  interference. 


CHAPTER  IV. 
HYDROTHORAX.     HiBMATOTHORAX. 

1.  Hydrothorax. — We  term  the  occurrence  of  a  serous  transudation  into  the 
pleural  cavity,  independent  of  an  inflammation  of  the  pleiu*a,  hydrothorax,  or 
thoracic  dropsy.  The  cause  of  hydrothorax  is  in  rare  cases  a  local  hindrance  to 
the  outflow  of  venous  blood  or  lymph  from  the  thorax,  as  in  compression  of  the 
veins  or  of  the  thoracic  duct  by  tumors;  but  in  the  great  majority  of  cases  the 
hydrothorax  is  i)art  of  a  general  dropsy,  occurring  especially  in  pulmonary 
emphysema  and  in  cardiac  or  renal  disease.  Hydro! borax  i.s  often  iirht  developed 
after  marked  cedenn,  of  the  sutx'utaneous  cellular  tinsiie  and  ascitcfi,  but  it  may 
sometimes  be  one  of  the  fti'st  symploms  of  dnvpsy.  It  is  usually  bilateral,  but  it  is 
often  tinilatfrjil,  or  at  least  much  larger  on  one  side  than  on  the  other.  The 
pleura  itsi'If  Ls  normal  or  eLse  t*»dematous.  Wo  oft^^'U  find  it  traversed  with  a  net- 
work of  dilateil  lymphatics.  Tlie  serous  fluid  in  hydi*othoniX  is  distinguished 
from  an  inflammatory'  serous  effusion  by  the  smaller  amount  of  albumen  in  it^  by 
the  scanty  nundK?r  of  cell-elements,  and  by  the  absence  of  or  the  slight  tendency 
to  spontaneous  coagtilation. 

Tlie  diniciil  impoitance  of  hydrothomx  lies  in  the  hindrance  to  respiration 
which  it  causes.  As  a  result  of  this  the  liydrothorax  may  be  i*egarded  in  many 
cases,  esj>ecially  in  renal  disease,  a.s  lite  chief  cause  of  death.  The  objective  evi- 
dence of  it  comes  from  the  physical  examination,  which  must,  in  ^neral,  give 
the  same  signs  as  in  pleuritic  effusion.  We  can  note  only  the  bnui'chial  respii-a- 
tion  from  compression  in  hydrothorax,  which  is  often  very  loud,  and  which  may 
ev^en  give  rise  to  a  confusion  with  pneumonic  infiltration  in  the  lung^. 
This  frequent  and  very  loud  respiratcjry  murmur,  conliiistiog  with  that  of  pleu- 
ritic effusion,  is  explained  by  the  normal  condition  of  the  lungs  and  the  absence 
of  all  adhesions.  For  the  same  reason,  too,  the  change  in  the  boundary  of  the 
dut1n?««,  na  a  result  of  the  patient's  change  of  position,  is  usuaUy  more  marked  in 
hydrothorax  than  in  pleuritic  effiLsion.  We  often  hear  crepitant  rales  over  the 
hydrothorax,  which  arise  in  the  retracted  and  partly  atelectatic  Unio;.  The  chief 
factor,  however,  in  distinffyishinj^  hydr<jtht>rax  fn>m  a  pleuritic  etlusion  is  the 
character  of  the  primary  disease  if  any  exists. 

Tlie  treatment  is  directed  especially  to  the  underlying  disease.  If  we  succeed 
in  regulating  the  heart's  action,  or  in  restoring  the  secTction  of  urine,  the  hj'^dro- 
thomx  often  disiip|)ears  with  the  other  dmpsical  symptoms.  If  the  dyspnoea 
caused  by  it  reaches  a  dangertius  degree,  we  often  see  gre^it  relief  from  aspirating 
the  fluid.  The  nature  of  the  underlying  condition,  of  courae,  renders  the  benefit 
in  many  cases  only  transitory. 

2.  Heeznatothorax*-- Effusions  of  blood  into  the  pleural  cavity  (h^emato thorax) 
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arise  most  frequently  fi'cjm  traumatic  lacerations  of  blood-vessels,  rarely  from  the 
bufsling  of  an  aneurism  of  the  aorta  into  the  pleural  cavity,  fit^m  erosion  of  an 
intercostal  artery  in  caries,  of  the  ribs,  from  the  rupture  of  a  cjirity  into  the  pleura 
in  phthisis,  if  it  simultaneonsly  opens  a  blotxl- vessel,  etc.  In  many  such  cases  a 
typical  exudative  pleurisy  follows  the  effusion  of  blood.  The  physical  si^^us  are 
the  same  as  in  other  pleural  etfusious.  Severe  dyspna?a  may  demand  the  removal 
of  the  blood  by  puuctuiOj  or  even  by  an  incision. 


CHAPTER  V. 
NEW  GROWTHS  OF  THB  PLEURA. 

The  majority  of  new  growths  oecurrini;  in  the  pleura  aw  of  a  sotf-ondary  nature. 
We  sometime-s  fiud  singrlo  mota.static  nodules  of  raueer  in  the  pleura  after  primary 
earoinonia  of  other  oro^ans,  especially  of  the  mammary  gland  and  the  lungs,  but 
most  eai'ciuomata  of  the  pleura  arise  from  primary  carcinomata  of  the  lungs 
owiufj  to  a  dii*ect  invasion  of  the  ])leura  by  the  new  gi-owth. 

Of  the  primarj^  new  growths  in  the  jtleura,  only  one  is  of  great  importance — 
the  endothelial  careijiouia,  lii^st  described  by  E.  Wagner.  This  develojis  de  novo, 
in  a  diffuse  manner^  from  a  proliferation  of  the  endothelial  cells  of  the  lymphatics 
and  the  conuective  tissue.  Metastases  occur  in  the  lun^s,  in  tlie  lymph-glaudis,  in 
the  liver,  in  the  muscles,  etc. 

Single  secondary  nodules  of  cancer  in  the  pleura  cause  no  special  clinical  symp- 
i,  but  the  ca.ses  of  ditfuiKj  cancer  of  the  pleuni  a.s  a  result  of  primary  cancer  of 
10  lungs  ai-e  important,  inasmucli  a.s  the  symptoms  of  disease  of  the  pleura  often 
quite  predominate  over  the  pulmonary  disease.  The  dullnes.s  is  intense,  the  re- 
spii'atory  murmur  and  the  vocal  fremitus  diminished.  In  one  such  case  we  saw 
a  proliferation  of  the  cancer  upon  the  ribs  in  front  so  that  IItct*©  was  externally  a 
very  marked  circuinscri1>ed  swell in*^.  Tlio  character  of  the  sputum  is  the  only 
thinji^  that  can  give  us  deJlnitc  information  as  to  the  on^iu  of  the  new  growth 
in  the  lun^  (see  the  chapter  on  cancer  of  tlie  lungs). 

Primai-y  endothelial  carcinoma  of  tlie  pleura  runs  a  course  similar  to  chronic 
pleurisy.  As  we  sometimes  lind  a  co-cxisthig  iluid  effusion  iti  the  pleural  cavity, 
displacement  of  the  neighboriufj  or@:ans  may  occur.  The  atfection  goes  on  for  a 
long  tiuio  without  fever,  or  with  slight  and  irregular  elevations  of  tennKjrature. 
Most  cancel^  of  llie  pleura  are  a-ssociated  with  severe  pain. 

Tlie  diagnosis  of  new  gi'owlhs  in  the  pleura  can  usually  be  made  only,  if  at  all, 
in  the  more  advanced  stages  of  the  disease.  At  fij'st  almost  all  the  cases  are 
regarded  as  simple  or  tubercular  chronic  pleurisy.  The  diagnosis  is  founded  less 
upon  the  physical  signs  than  upon  the  general  course  of  the  disease,  the  habit  of 
the  patient,  ai^d  the  e\idence  of  some  metastases  in  the  glands  and  otlier  organs. 
In  some  cases  characteristic  elements  of  the  new  growth  can  be  found  by  the 
microsco|ie  in  the  cloudy  fluid  obtaineil  by  an  exploratory  puuctui'c. 

The  pi-ognosis  is  absolutely  unfavorable,  the  treatment  purely  aymptomatic.  In 
endothelial  carcinoma  we  might  perhaps  try  arseuic  internally. 


MEDLVSTIN^VL  TUMORS. 


CHAPTER  VI. 


MSBIASTINAL  TUMORS. 

In  the  anterior  mediastinuiD,  in  quite  rare  cases,  extensive  new  growtliB  occur, 
which  are  of  importance  on  accoimt  of  their  severe  clinical  syniploms.  The 
point  of  origin  for  tlie  tumor  iis  either  the  metliaKtiual  lymphg-laucLi,  or  the 
cx)nne^!tive  tissue,  or  sometimes  the  i*eniaiijs  of  the  thymus  g-laad.  In  their 
anatomical  character  the  tumors  are  almost  always  sarcomata,  usually  lympho- 
sarcoma,  rarely  alveolar  sarconta.  Tliey  usually  occur  in  youth  or  middle  age, 
and  are  somewhat  more  frequent  in  men  than  in  women.  The  special  {etiological 
factors  are  unknown.  In  some  cases  an  injury  in  stated  to  be  the  cause  af  their 
origin. 

The  clinical  symptoms  are  usually  of  a  very  indeBnite  nature  at  first.  Tlie 
patient  complains  of  general  languor,  headache^  \)&in  in  the  chost,  and  slio-ht  diffi- 
culty in  breathing,  and  only  gradually  do  severe  subjective  and  objective  symp- 
toiD«  develop  in  the  chest. 

The  symptoms  are  in  part  directly  due  to  the  tumor,  but  in  larger  pari  they  are 
symptoms  of  compression  frum  the  gradually  increasing  pressure  of  the  tumor 
on  a  number  of  neighboring  organs. 

The  pain  in  the  chest,  which  is  located  chiefly  in  the  sternal  region,  and  is 
aaBOciated  with  a  marked  feeling  of  oppression,  may  be  very  severe.  It  sometimes 
sliootfi  into  the  lateral  pcjrtions  of  the  chest  and  into  the  arms,  showing  pressure 
on  the  brachial  plexus. 

The  dyspncea  may  finally  increase  to  an  extreme  degree.  A  patient  with 
Ijrrnpho-sarcoma  under  our  obserA^ation  could,  in  tlie  last  days  of  her  life,  breathe 
only  while  standing.  The  dyspncea  is  due  t<i  u  conlp^e^j«ion  of  tlie  heart  and 
lungs,  and  sometiines  to  actual  stenosis  of  the  trachea  or  a  primary  l>ronchus. 
FaraljBis  of  the  dilators  of  the  glottis  may  also  occur  from  a  pressure  paralysis 
of  the  recurrent  nerves.  Paralysis  of  one  vocul  conl  has  been  rei)eate<ily  observed. 
In  the  case  mentioned  above  a  marked  goiti-e  dcvelojied,  as  a  result  of  vascular 
stasis,  which  further  inci-eased  the  dyspnoea  by  pressui-e  on  the  trachea,  A  hydro- 
thorax  from  local  venous  stasis  may  also  aid  in  increasing  the  dyspnani,. 

Pressure  on  the  oesophagus,  and  distiii'l>i\nc<:«  of  deglutition  due  U*  it,  are  rare. 
Pressure  on  the  vagus  nerve  and  the  sympathetic  sometimes  causes  anomalies  in 
tbe  rate  of  the  pulse— either  marked  acceleration  f>r  slowing  of  the  pulse..  If 
tlie  sympathetic  is  involved  there  is  inequality  of  the  pupils.  In  some  cases,  by 
pressure  on  the  tumor,  an  artificial  dilatation  of  the  pupil  can  be  excited  at  will. 
By  pressure  on  the  vessels,  especiiUIy  on  the  superior  vena  cava,  the  subclavian 
vein,  etc.,  oedema  and  cyanosis  may  arise?  in  the  corresponding  \mris  of  the  body. 

Objective  examination  of  the  chest  gives  a  marked  diffuse  prominence  of  the 
sternal  regitm  in  a  part  of  the  advanced  cases;  in  other  case^  this  swelling  is 
absent.  Tlie  discovery  of  an  abnormal  dullness  in  the  anterior  part  of  the  chest 
is  of  diagnostic  importance;  this  usually  joins  the  cardiac  dullness  on  the  left, 
and  on  the  right  it  extends  a  varying  distance  beyond  the  right  border  of  the 
sternum.  The  heart  is  often  pushed  somewhat  tt>  the  left.  We  heard  over  the 
pulmonary  artery  in  our  ease  a  marked  syst^nlic  murmur,  caused  by  conippession 
of  the  vessel.     A  di.ssimilarity  of  the  pulse  on  the  tvTo  sides  is  not  infrequent. 

The  diagnosis  of  a  mediastinal  tutnor  is  usually  possible  in  cases  with  well- 
nmrkfnl  symptotns,  but  in  uther  cases  it  Ls  ilitHcuU  and  uncertain.  The  differential 
diagiMi^is  between  me<lia:!$tiiial  tumors  and  aneurism  of  the  aorta  (g.  t'.)  causes 
eB^^ecially  great  dilHculty.  Tumors  may  also  be  confounded  with  abscesses  in  the 
anterior  mediastinuui. 
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Tbe  proiT^riosis  is  in  all  iriLses  abs<»liitely  unfavorable.     The  disease  terminaiBBi 
futtilly,  sometimes  after  a  duration  of  six  mouths  or  a  year. 

The  treatment  can  be  only  symptomatic.  Internally  y\e  may  try  iodide  of  po- 
tassiuni  or  arsenic,  and  externally  itKloforni  ointment.  In  the  last  stages  of  the 
disease  we  must  try  to  alleviate  tlie  patient's  great  distiHJSs  by  narcotics. 


\l 


CHAPTER  VU. 

AOTmOMTTOOSIS  OF  THE   THOKAOIO  OAVITT. 

BoLLlNfiER  and  others  have  described  a  peculiar  tumor  affecting  the  jaw-bones 
of  catlJe,  arni  occ^usioned  by  the  pi-esence  of  a  special  form  of  fung-us,  known  as  the 
actiuoujyces  or  ray-funjgiis.  More  I'ccently  a  class  of  discuses  has  been  studied 
in  humati  bein^,  oeeasioneti  by  tbe  same  fungus  (Poufick,  Israel,  and  others). 
These  diseiLses  may,  as  in  cattle,  atfect  the  jaws,  the  floor  of  the  mouth,  and  the 
neck;  but  in  these  Ciises  they  arc  mainly  of  surgical  interest.  Tlie  aetiuoniycotic 
disease.s  of  the  internal  or^riina,  however,  possess  a  great  clinical  importance;  and, 
inasmuch  us  the  lungs  and  pleura  ait?  the  most  froquently  aif(K'ted  organs,  it  will 
be  well  tti  present  briefly  here  the  most  important  facts  which  have  its  yet  been 
learne<l  with  reganl  to  actinomycosis.  Tlie  l>otanica!  jxysition  of  actinomyces  has 
not  yet  been  detinitively  settled.  Cohn  and  0.  Israel  regard  it  as  a  mold  fungus. 
BostroHK  on  the  other  hand,  chisses  it  with  the  algae,  and  namely  with  the  variety 

cladothrix.  In  its  gix^wtli,  the  fungus  forms 
small  or  mtxiemte-sizetl  gray  or  sulphur- 
yellow  nodules  which  may  Ij*?  distinguished 
with  the  naked  eye  in  the  pus  of  the  dis- 
eased tissue  (see  l>elow),  and  which  upon 
microscopic  ex onii nation  i-esolve  them- 
selves into  a  tiingle  of  mycelium.  It  is  an 
especial  characteristic  that  many  of  these 
niycelia  bear  on  their  ends  a  club-shaped 
swelling.  These  are  place*]  for  the  most 
part  like  nulii  on  the  periphery  of  a  nod- 
ule, and  so  surround  the  entire  mass  like 
a  cirelet  of  rays  (see  Fig,  28).  In  nature 
actinomyces  seems  to  appear  espeoiaJJy 
ujH>u  p!ant««,  for  example  upon  the  beard 
of  spikes  of  wlieat.  Thus  is  explainetl  the 
fi-eqiieucy  of  infection  in  the  plant-eating 
cattle,  and  a  sinnlar  dire<?t  infection  seems 
cweasionally  to  be  possible  in  man.  It  is 
worthy  of  note  that  the  fungus  seems  to 
Io<vit^  itself  often  in  carious  teeth.  Tliiis 
Fii>.  7»,—ihkaaesot  acttnomycefl,  from  Johse.     apparently  arises  the  above-mentioned  tlis- 

ease  in  the  buccal  cav-ity;  while  on  the 
other  hand,  the  fungus  may  be  carried  further  by  inspiration  int**  (he  respiratory 
tn^^t,  or  by  swallowing  intft  the  primes  vke.  Of  coui-se  it  may  also  be  liirectly 
swalluwed  or  inhaled. 

Whei-cver  the  fungus  fastens  itself  in  the  body  it  occasions  first  a  new  growth 
of  granulation-tissue,  which  has  a  tendency  Xjl*  hn^ak  down  into  a  whitish  or 
brownish  pasty  mass.     The  brown  color  is  occasioned  by  the  luemoiThage  which 


ACTINOMYCOSIS  OF  THE  THORACIC  CAVITY.  275 

frequently  occurs.  Very  often  actinomycosis  goes  on  to  suppuration ;  still,  this 
probably  depends  upon  the  influence  of  pathogenic  germs  which  have  secondarily 
infected  the  part  Of  especial  importance  is  the  tendency  of  the  disease  to  extend 
from  the  lungs  to  the  pleura  and  from  the  pleura  to  the  peripleuritic  connective 
tissue,  and  still  further  to  the  wall  of  the  thorax.  Thus  arise  not  only  extensive 
abscesses  and  wide-branching  fistulous  tracts,  but  also  a  very  characteristic, 
extremely  tough  infiltration  of  interstitial  tissue  in  the  affected  part.  Not  infre- 
quently there  is  at  last  a  perforation  reaching  the  outer  surface  of  the  body. 

The  entire  process,  as  a  rule,  is  slow  and  insidious,  but  constantly  progressive. 
The  symptoms  consist  at  first  in  slight  thoracic  discomfort,  pain,  cough,  and  expec- 
toration. Physical  examination  will  often  detect  changes  in  the  lungs,  but  the 
correct  interpretation  of  the  signs  found  is  of  course  at  first  difficult,  if  not  impos- 
sible. The  more  the  disease  spreads  the  greater  is  the  distress.  Usually  there  is 
hectic  fever,  which  may  assume  a  pysemic  character  if  there  is  extensive  suppura- 
tion. The  patient  gradually  loses  flesh,  and  in  repeated  instances  amyloid  degen- 
eration of  the  liver,  spleen,  and  kidneys  has  been  observed.  If  a  focus  breaks  into 
a  pulmonary  vein,  the  disease  may  be  developed  by  metastasis  in  other  internal 
viscera.  Moreover,  there  may  be  a  direct  extension  of  the  disease  to  the  pericar- 
dium, or  through  the  diaphragm  into  the  peritoneal  cavity. 

The  diagnosis  of  actinomycosis  is  at  first  difficult.  It  is  established  when  the 
characteristic  fungus  is  foimd  in  the  sputum,  but  this  has  occurred  in  only  a  few 
cases  as  yet.  If  very  extensive  peripleuritic  and  pericostal  suppuration  has  taken 
place,  and  the  process  has  spontaneously  broken  outward  or  been  laid  open  by 
surgical  means,  the  demonstration  above  described  in  reference  to  the  fungus  is 


The  treatment  can  only  be  symptomatic,  unless  the  diseased  spot  can  be  reached 
by  operation,  and  then  the  treatment  becomes  surgical.  Permanent  cure  has  so 
for  been  attained  in  but  rare  instances. 
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SECTION  I. 
Diseases  of  the  Heart, 

CHAPTER   I. 

ACUTE   ENBOOABDrriB. 

{Endocatditts  verrucosa.    Etuio&irditi4  uktrota.) 

Etiology. — Excitants  of  inflammation  of  different  sorts,  which  circulate  in  the 
bloo<i,  may  settle  on  the  endocardium,  especially  on  the  valves  of  the  heart,  and 
there  give  rise  to  an  acute  eudocartlitis.  Endocarditis,  therefoi^.  in  its  a^tiological 
relationa,  is  not  to  t>e  regarded  as  a  single  disease;  infectious  agents  of  inflamma- 
tion seem  to  be  its  chiefs  if  not  exclusive,  cause.  Lalely,  pathogenic  niicroHirgan- 
isms  have  been  injected  into  the  blootl  (the  streptococcus  pyogenes,  staphylococcus 
aureus,  and  others),  and  in  this  way  an  artificial  endocarditis  has  been  set  up  in 
animals.  The  exiieriments  are  more  apt  to  succeed  if  the  valves  or  the  inner  coat 
of  the  vessels  have  been  subjected  to  some  slight  injury  before  the  injection, 
thus  promoting  the  settling  of  the  germs  upon  them  (Orth  and  Wyssokowitsch, 
Rihliert). 

Of  the  infectious  diseases  to  which  man  is  liable,  it  is  predominantly  acute 
articular  rheumatism  in  which  acute  endocartlilia  is  a  frequent  and  important 
oom|)lication.  Endi>carditis  also  occurs  in  certain  diseases  which  are  probably 
allied  ajtioloijically  to  articular  rheumatism,  in  certain  forms  of  "  ha^morrhagic 
disea.'^i"  such  as  peliosis  rheumatiea,  and  in  choi-ea.  The  appearance  of  endocar- 
ditis as  a  result  of  gonorrhoea  or  of  gonorrha'al  rheumatism  is  rare,  but  it  has  cer- 
tainly occurred.  In  the  course  of  tlip  acute  exanthemata,  trio,  like  scarlet  fever 
and  measles,  as  well  as  in  acute  and  chronic  nephritis,  we  sometimes  notice  the 
aitpearance  of  an  acute  endocarditis. 

While  endocaixlitis  in  the  diseases  previously  named  often  takes  a  severe 
course,  in  many  other  iufe<*tious  diseases^ ike  typhoid,  small-pox,  and  quite  fre- 
quently chronic  phthisis — slight  inflammations  of  the  endcM-ardium  are  often 
found  in  the  cadaver,  which  have  an  anatomical  but  not  a  clinical  interest.  These 
proUiWy  are  not  directly  connected  with  the  primary  disease,  but  are  a  complica- 
tion due  to  the  ahsori)tion  of  septic  mati^rial,  the  occurrence  of  this  state  of  things 
being  easily  explained  by  the  ulcerative  pnx?egses  of  phtbisk,  the  intestinal  ulcers 
of  tyiihoid,  etc.  We  can  probably  explain  in  an  analogous  fashion  the  origin  of 
the  lin^itoii  endocarditic  aggregations  which  we  sometimes  find  in  persons  who 
have  die<l  of  ulcerative  carcinomata,  and  similar  diseases. 

Acute  endocarditis  plays  a  very  imfxirtaut  r6le  as  a  complication  of  severe 

)tic  and  pyirraic  diseases.  Beyond  a  doubt  the  same  pathogenic  bacteria  are 
here  the  cause  both  of  the  general  sepsis  and  of  the  sjiecial  acute  endocarditis; 
but  the  latter  at  times  stands  so  prominently  in  the  central  point  of  the  picture 
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that  we  may  very  weU  give  its  name  to  the  whole  disease,  on  the  principle  "  a 
potiorifit  denominatio,^^ 

Finally,  we  have  still  to  mention  the  important  fact  that  acute  endocarditis 
quite  frequently  develops  on  the  soil  of  an  already  existing  chronic  enclocarditis — 
the  so-called  acute  i-ecurring  endocarditis.  In  women,  pregnancy  and  the  puer- 
peral state  sometimes  seem  to  give  the  occasion  for  a  recrudescence  of  the  endo- 
carditis; but  possibly  the  old  endocarditis  merely  furnishes  a  favorable  soil  for  a 
new  infection. 

Pathological  Anatomy.^ We  usually  distinguish  an  endocarditis  verrucosa, 
with  the  formation  of  large  or  small  papillary  nodules  on  the  endocai'dium,  and 
an  endotmrdititi  ulceram  (endocardit im  diphtheritica)^  with  idcerations  as  a  result 
of  the  destruction  and  wasting  away  of  the  superficially  necrosed  tissue.  The 
malignant  invariably  fatal  form  of  severe  septic  endocarditis  is  chiefly  uleenitive 
endocai-ditis.  EndocainJitis  verrucosa  is  the  milder  form,  which  is  seen  especially 
in  acute  rheumatism,  but  we  can  not  draw  either  a  sharp  auatomit^al  or  a  nharp 
chnical  distinction  between  the  two,  siiioe  malignant  case«  of  endocarditis  vorrU' 
cosa  are  also  observed.  It  is  at  present  still  impossible  to  give  a  pK>sitive  a^tiolog- 
ical  classification  of  the  diffei'cnt  forms  of  endocarditis. 

The  endocardial  growLlia  are  usually  situated  on  the  valves,  especially  on  their 
edges  of  closure.  More  rarely  we  find  them  on  the  chordie  tendine:e  and  on  the 
endocardium  of  the  ventricle  and  auricle.  In  the  mildest  cases  they  ai-e  scarcely 
as  large  as  the  head  of  a  pin,  but  in  severe  cases  they  may  increase  to  quite  large 
warty  and  glandular  masses.  Microscopically,  the  base  of  tlie  nodule  consists  of 
a  newly  formed  vascular  tissue,  iutiUrHt4.Hl  with  small  cells,  wliieh  on  its  surface 
changes  to  a  granular,  coagulated  mass.  This  last  is  formed  partly  of  coagulated 
albumen,  dead  cells,  and  fibrine  deposited  from  the  blood,  and  partly  of  mici\KX)Cci. 
The  micrococci  aiHj  fouml  without  exception  in  all  cases  of  ulcerative  endocaniitis 
— having  been  first  discoveretl  by  Ebertb.  In  the  milder  forms  of  endi>canlitis 
verruco.«sa  micrococci  have  also  been  f«iund  by  Eberth,  Kleba,  and  others,  but  their 
invariable  presence  has  not  yet  been  establishetl  The  endocardial  ulcers  arise 
from  the  destruction  of  the  sui>erllcially  necrosed  nodules,  If  the  thin  valve  in 
any  place  yields  U*  the  blood- pi V'^suiv.  we  have  the  so  called  acute  valvular  aneru- 
rLsui.  Complete  perforation  of  a  valve,  and  tearing  otf  of  fragments  of  a  valve 
and  of  the  chonhe  U^mhueip,  are  also  seen. 

The  great  majority  of  cases  of  acute  endocarditis  are  confined  to  the  valves  of 
the  left  side  of  the  heart— tlie  mitral  and  aortic  valves.  Endocarditis  on  the  tricus- 
pid valve  is  seldom  seen  except  as  a  secondary'  atFection  in  old  cases  of  heart  dis- 
ease. In  a  case  of  acute  ulcerative  endocaniitis  in  a  grf>wn  man  seen  by  us,  the 
process  was  confined  exclusively  to  the  tricuspid  valve,  and  there  were  very  many 
embolic  abscesses  in  the  hmgs.  This  nuiy  be  ctmsidered  a  great  nirity.  In  con- 
trast to  the  orilinarj^  localization  of  er»docarditis  we  find  fcetal  endocarditis  mtwt 
frequently  in  the  right  side  of  the  heart. 

Many  other  organs  may  be  affected  by  the  endot  arditis.  through  enibolL'^ni.  In 
the  benign  endocaniitis  verrucosa  the  masses  of  fibrine  deposited  on  the  in-egulari- 
ti^  of  the  valve  furnish  the  embolic  material.  They  cause  large  or  small  infarc- 
tions in  the  kidneys  and  spleen,  embolic  softening  of  the  bi'ain,  etc.  In  the  nuiilig- 
nant,  ulcerative  forms,  however,  large  numbers  of  bacteria  g-et  mUy  the  cii-culation 
at  the  same  time  with  the  ne^^rotic  ma.sses  of  tis-^ue  which  have  l>een  torn  off. 
Here,  then,  we  have  to  do  not  merely  with  simple  mechanical  obstruction  but 
with  infectious  emboli.  The  emboli  in  ulcerative  endocarditis,  therefore,  either 
give  rise  to  emlx^lic  abscesses  in  the  cardiac  muscles,  the  kidneys,  the  s]>leen,  the 
lungs,  the  retina,  etc..  or  they  result  in  hasmorrhages,  especially  into  the  skin,  but 
also  into  the  kidneys,  the  brain,  the  retina,  and  the  serous  membranes.     It  is  not 
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yet  known  why  in  some  oases  abscesses  are  mnre  frequent  and  in  others  h^mor- 
rbages.  The  two,  liowever,  may  be  conibiiieii.  In  general,  we  may  sup|x>se  that 
the  development  of  abscesses  is  everywliere  oonneeted  with  the  presence  of  bac- 
teria, wbile  hiemorrhages  may  also  arise  frnrn  toxic  infioencos,  for  example,  fibrine 
feruieut;  but  changes  iu  the  vascular  walls  caused  by  bactei-ia  min:ht  also  give 
rise  to  ha'niorrhafres,  EirjboHc  al>scessse8  belong  almost  exclusively  to  the  severe 
fonn  of  septic  cndocaixlitis.  Haemorrhages  are  seen  iu  this  form,  and  also^with- 
out  co-existing  absceases — in  certain  severe  forms  of  endocarditis  occurring  in  the 
course  of  acule  rheumatism  and  allied  diseases. 

Clinical  History.— Since  acute  endocarditis  is  not  iptiologically  a  distinct  dis- 
ease, and  since  its  clinical  course  is  very  difTerent  in  dilferent  crises,  it  seems  ad- 
visable to  us  to  describe,  in  what  follows,  the  nutst  imimrlant  varieties  separately; 
but  it  must  be  expressly  not^d  that  the  separate  classes  can  by  no  means  be  shari^Jy 
deOued.  and  that  there  are  many  intermediate  forms. 

L  Slight  etuirnxwditis  verrueo3a  is  quite  freijuently  foiind  in  the  cadaver, 
without  the  slightest  signs  of  any  affection  of  the  heart  during  life.  The  little 
papillary  excrescences  on  the  valves  of  the  heart  in  phthisis,  and  carcinoma,  whose 
tetiology  has  been  expluinetl  above,  are  to  l>e  classed  under  tliis  head. 

2.  The  typical  form  t>f  iM'ttign  acute  end(K'ar(fiti8  is  nifist  fix?quent.,  clinicolly, 
in  the  coui*sf  of  acute  articular  rheumatism.  It  is  mufh  rarer  in  nther  infectious 
diseases  iride  snpra).  In  rare  cases  its  appeai*ance  has  been  noticed  as  an  appar- 
ently primary  disease. 

It  is  only  rai'ely  associated  from  the  outset  with  subjective  symptoms,  like  pain 
in  the  cartliac  region,  palpitation,  and  dyspnoea.  It  is  usually  first  discovered  on 
physical  exaniinatiou  of  the  heart.  Tlie  intpulse  of  the  heart  in  luanj'^  cases  is 
alinormally  strong  and  diffuse,  the  pulse  is  accelerateil,  but  stinnig,  often  some- 
what jerky  {pulsus  celer),  and  usually  ivgular,  but  somelimes  a  little  irregular. 
Percussion  at  llii'st  shows  no  deviations  fwini  the  limits  of  normal  dullness.  On 
auscultation,  we  hear  at  the  apex,  more  rarely  at  the  base^a  loud  blowing,  systolic 
souffle.  Diastolic  murraui*s  are  mre  in  acute  endocarditis.  The  puhnonic  second 
sound  is  often  accentuated.  But  the  physical  signs  in  the  heart  are  only  slightly 
marked  in  many  cases  of  acute  cndocai^clitis.  This  is  undei*st*:H-Kl  if  we  remember 
that  the  occurrence  of  a  heart-murniur  depends  wh filly  on  the  localization  of  the 
endm*arditis,  uiii  the  development  of  stune  vahiilar  insufficiency,  eU.\ 

Besides  the  direct  sym||»toms  ixunting  to  the  cardiac  affection,  the  onset  of  an 
acute  endocaixlitis  is  often,  but  not  always,  as.sociated  with  fever,  or,  if  fever  be 
already  present,  with  an  increase  of  il,  and  of  the  general  disliwhance.  Embolic 
processes  may  occur  in  the  brain,  the  spleen,  the  kidneys,  and  the  extremities,  hut 
tliey  are  comparatively  rare.  Sometimes  a  pericarditis  develops  as  a  result  of  the 
endocaniitis  {vide  infra). 

It  is  liard  to  make  any  accnnite  statements  as  to  the  duration  of  this  form  of 
endocaniitis.  The  physical  signs  nuiy  last  for  days,  or  for  several  weeks.  Com- 
plete recovery  is  po.ssible,  but  in  the  majority  of  cases  this  variely  passes  into 
chronic  valvular  disease  of  the  heart. 

'A.  Malignant,  non-Aeptic  fonn  of  acute  endocarditis  ("  rheumatoid  endocar- 
ditis "  of  Litten  h  In  many  cases  this  form  is  perhaps  only  a  quantitative  increase 
of  the  preceding  form,  but  in  other  cases  it  is  probably  distinct  from  it  a^tiologic- 
ally.  The  severe  general  infection  is  usually  quite  prominent  here,  and  the  dis- 
ease resembles  in  many  particulars  grave  septic  endocarditis.  The  objective  signs 
in  the  heart  are  the  same  as  in  the  precetling  form,  but  moi-e  intense  and  exten- 
sive. The  subjective  symptoms  in  the  heart,  like  palpitation  and  distres,s,  may  be 
quite  pi-onouuced,  but  they  may  also  Ije  almost  wholly  absent  in  this  form.  The 
general  condition,  however,  is  usuaUy  bad.     There  is  sometimes  high  fever  with 
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an  irregfiilar  or  inlerniitting  course,  but  in  many  cases  the  fever  is  remarkably 
low  in  »pit«  of  quite  flcvfj-e  constitutional  symptoms. 

Tlie  coustitutioruil  infection  is  very  often  manifested  in  these  cases  by  the 
app«?arance  of  small  or  lur^  htemori'hag'es  in  the  skin,  sometimes  in  the  mnroiiB 
membranes,  as  in  the  conjunctiva  and  the  soft  palate,  and  i-arely  in  the  retina. 
lai*y  articular  swell inprs  often  develop;  they  are  always  of  a  serou.s  charac- 
and  never  purulent.  Renal  haemorrhages  and  acute  lia»morrhagic  nephritis 
are  quite  frequent.  Lar^  erabnli  may  also  occur  in  the  different  oi^gaus  in  this 
its  in  every  other  form  of  endocarditis. 

The  duration  of  tlie  disease  extends  over  many  weeks.  In  severe  cases  death 
ensues  with  a  gradual  aggravation  of  the  general  condition,  and  often  with  severe 
cej^bral  symptoms,  like  stupor  and  delirium.    In  milder  cases,  however,  the  patient 

ij  finally  get  well. 

Regarding  the  occurrence  of  this  form,  we  see  it  most  frequently  in  acute 
articular  rheumatism;  also,^  in  rare  cases^  in  gonorrhoea,  where  it  comes  otT  some 
three  or  four  weeks  after  the  beginning  of  the  urethral  affection ;  also  in  nephritis, 
choi-ea,  poliosis  rheumatica,  etc.  The  apparently  primary  cases  of  this  sort  ujsu- 
ally  belong  to  the  recuiTent  fomi  of  acute  etnkK'ai'ditis. 

4.  The  ivcurrent  Jorm  of  acute  emlocarditia  consists  of  an  acute  increase  of  the 
endocardial  process,  brr>ught  on  by  some  exciting  cause,  in  a  patient  already  suf- 
fei-ing  from  chi'onic  endocaitlitis.  The  acute  disease  may  show  all  the  gmdations 
fmra  the  mildest  to  the  severest.  The  mild  cases  often  run  their  course  without 
any  special  symptoms.  To  this  form  we  must  probably  often  refer  tlie  more  or 
[less  temporary  elevations  of  temijeratui-e  which  we  often  see  in  patients  with 
chronic  valvular  disease  of  the  heart.  In  nirer  cases  the  recurrent  end^x-aitlitis 
comes  on  quitc^  suddenly  in  ibe  form  of  u  severe  acute  attack.  This  sometimes 
seems  to  Ix!  clinically  a  primary,  independent  disease,  especially  if  the  previous 
chronic  beart  disciise  has  up  t<i  that  time  caused  no  syjecial  symptoms.  The  (mtient 
has  general  malaise,  headache,  chills,  and  fever.  The  last  may  be  quite  high — 
104^  (40""  C.)  and  over— or  mmlerate,  varying  lietween  100"  and  102'  (;J8"-39"  C), 
or  it  may  be  eutii-ely  absent.  In  many  cases  it  is  intermittent,  wlien  the  return  of 
fever  is  often  associated  with  a  chill.  The  symptoms  in  the  heart  may  be  quite 
pronounced,  but  in  this  form,  too,  they  may  be  obscure  and  indefinite.  In  the 
further  ctiui-se  of  the  disease  we  meet  with  cutaneous  hap niorrh ages,  retimil 
hasmon-ljages,  articular  swelhngs,  large  renal  hsemorrhages,  or  typical  ha^moi*- 
rhagic  nephritis — in  short,  just  the  same  general  type  of  disetise  as  in  the  otber 
nialignant  forma  of  acute  endocarditis,  Tiie  course  is  i-arely  rapid,  and  often  lasts 
for  weeks.     Severe  cases  almost  always  end  fatally. 

5.  Tlie  set^re  styptic  uicerative  endocarditis  has  already  been  descrilx-d  as  a 
complication  of  a  general  septic  disease.  We  therefore  refer  to  the  appropriate 
chapter  (see  p.  Itl8)  ft»r  all  particulars.  Septic  endocarditis  is  pn>bably  entirely 
distinct  aptiologicaliy  fiT>m  the  forms  so  far  de»ci"ibwl,  and  is  manifested  l>y  quite 
a  rapid  fatal  coiu^e,  with  severe  typhoid  or  ijvit'mic  symptx>ms.  It  is  cliai'acteriaied 
anatomically,  apart  from  the  cai*diac  alTeclion,  by  tlie  appearance  of  metastatic 
abscesses  in  the  various  organs,  but  in  many  cases,  as  we  have  said,  abscesses  and 
ha'morrhages  are  combined. 

Diagnosis, — The  diagnosis  of  an  endocarditis,  coming  on  secondarily  in  the 
>urse  of  articular  rheumatism  and  other  diseases,  can  be  made  only  by  a  physical 
'examination  of  the  heart.  We  must  therefore  give  constant  attention  to  (be  con- 
dition of  the  heart  in  diseases  which  we  know  may  give  rise  to  endocarditis. 

The  diagnosis  of  the  malignant  form  of  endix'arditia  often  causes  great  diffi- 
culty, especially  if  the  patient  is  not  seen  until  the  later  stages.  It  is  confused 
with  typhoid,  meningitis,  or  acute  miliary  tuberculosis.     Examination  of  the  heart 
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may  furnish  evideot  sig-nR,  but,  as  we  have  said,  not  invariably.  Of  the  other 
ayniptoms  the  cutaneous  and  retinal  hfeiiioiThages  are  of  special  diagnostic  im- 
portance, since  they  are  veiy  much  rarer  in  the  other  diseases  Just  named.  The 
acute  haeniorrhagic  uepliHtia,  too,  in  connection  with  the  other  symptoms,  is,  at 
least  to  a  certain  degree,  rharaeteristic  of  mahgnant  endocarditis.  The  course  of 
the  fever  is  of  dia^ostic  value  only  when  it  is  decidedly  iutermittent,  A  careftd 
search  for  some  ictiolog^ical  factor  is  very  important  for  diagnosis  in  all  cases. 

FrognOftifl. — In  the  tlescription  of  the  course  of  the  disease  we  have  already 
meutionetl  the  protrnosis  of  the  different  foi'ms.  The  severe  cases  of  acute  endo- 
carditis, st>me  of  which  are  complicated  by  the  presence  of  an  underlying  affection, 
usually,  and  tJie  cases  of  severe  septic  endocartlitis  always,  end  fatally.  In  mild 
C£t86fl  recovery  is  possible,  hut  the  process  of  I'epair  is  often  so  incomplete  that 
chrtmic  valvuhir  disease  of  the  heart  develo^^s  from  tlie  acute  endot^arditis. 

Treatment. — The  chief  requisite  in  the  treMtnent  of  every  endijciii'ditis  is  as 
complete  rest  as  ix^sible  for  the  patient.  If  ice  is  well  borne,  the  continuous 
application  of  an  ice-bag  to  the  caniiac  region  is  of  service.  Digitalis  may  be 
indicated  under  some  circumstances  with  a  weak  and  irregular  action  of  the  heart, 
but  on  the  whole  this  mmedy  is  not  often  used  in  acute  endo<*arditis.  With  severe 
local  sympti>ms,  like  oppression  and  dyspntX'aii  we  pi-escrilw  mustard  plasters  and 
small  doses  of  morphine,  and  m  some  cases  hx^al  blood-letting,  Wenkness  of  the 
heart  is  to  be  combated  by  stimulants — wine,  camphor,  and  etlier. 

The  treatment  is  also  to  be  directed  against,  the  primary  disease,  although  we 
can  rarely  succeed  in  iuHuencing  the  endocarditis  in  this  way.  In  articular  rheu- 
matism especially,  which  is  the  most  frequent  cause  of  acute  endocarditis,  salicylic 
acid  is  unfortunately  almost  wholly  powerless  against  the  endocarditis. 

In  the  severe  forms  of  eudocajxiitis  the  treatiiieut  can  be  ouly  pui-ely  symptom- 
atic, and  we  try  to  keep  up  (he  patient  s  strength  as  much  as  possible,  Tlie  exhi- 
bition of  large  doses  of  salicylic  acid  or  quinine  has  usually  no  residt,  or  only  a 
temporary  one.  In  many  caaes  the  use  of  arsenic,  kept  up  for  a  long  time,  seems 
to  us  to  l)e  of  service. 

[For  i-emarks  upon  the  alkaline  treutmeut  of  rheumatism,  see  page  909.] 
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Etiology,— A  large  number  of  cases  of  chronic  valvular  disease  of  the  heart 
proceed  from  acute  endoc^irditis.  Hence  the  frequent  statement  in  the  history 
of  heart  disea.se  that  the  patient  has  ha<l  articular  rheumatism,  once  or  many 
times.  As  a  result  of  the  endocanlitis,  which  has  its  chief  seat  on  tbe  cardiac 
valves,  there  is  considerable  thickening  of  the  valvular  connectit'e  tissue.  Pro- 
cesses of  contraction  also  take  place,  and  also  adhesions,  and  finally  in  many 
cases  quite  marked  calcification.  All  these  processes  have  the  necessary  result, 
that, such  deformed  valves  can  no  longer  fulfill  their  well -ku own  physiological 
functions  in  regulating  the  circulation,  Tliere  follows  a  disturbance  in  the  circu- 
lation of  the  heart  itself,  and,  as  an  innnediate  result  of  it,  a  disturbance  of  the 
general  circulation,  the  pernicious  effects  of  which  must  finally  be  nmnif^ted  in 
the  whole  system. 

In  quite  a  large  number  of  cases  of  heart  disease,  however,  we  can  not  obtain 
a  history  of  acute  end(x'nrditis.     We  have  to  do  here  with  an  endocarditis  which 
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IS  chronic  from  tbe  start,  which  also  leads  gradually  to  llHckeiiing.  contraction, 
adheaion,  aiid  ciilcilicatioii  of  the  valves.  Tlie  ictiology  of  tliia  chronic  sclerotic 
endocarditis  is  still  obscui-o  in  many  of  its  relations.  The  same  injurious  influ- 
ences which  c^iuse  acut^  articular  rheumatism,  probably,  act  on  thv  patient  in  a 
chronic  manner  from  the  beginning::  at  least,  we  not  infre^iiipntly  learn  from 
'patientK  with  chronic  heart  disease,  without  previous  acute  articulai-  rheuinatij<m, 
that  in  former  years  they  suffered  repeat4:'dly  from  sli}?ht  rheumatic  symptoms, 
to  which  they  paid  but  little  attention.  In  typical  chronic  arthi'itis  defor- 
mans, too,  heart  disease  occurs,  thoug-h  not  very  often.  In  other  cases,  however. 
we  must  consider  the  possibility  of  other  injurious  influences,  partly  infectious, 
and  partly,  perhaps,  of  a  chemical  or  merchaniced  nature.  Chronic  alcoholism, 
and  also  constitutional  syphilis,  true  pout,  and  immoderate  muscular  exertion, 
the  exciting"  causes  which  chiefly  conie  to  oui"  notice.      The  chrt>nic  heart  dis- 

»  in  such  ca«cs  often  develops  at  the  same  time  with,  and  from  the  same  causes 
as,  greneral  endarteritis,  or  atheroma  of  the  vessels.  To  this  we  may  a.srTil^  the 
ori^n  of  many  cases  of  heart  disease  in  advanced  age.  The  influence  of  chronic 
nephritis  is  not  to  be  disputed  in  the  development  of  chronic  valvular  diseiise.  A 
hereditary  pre<lisposition  to  heart  disease  is  not  verj*  frequent,  but  yet  it  can  be 
made  out  with  certauiiy  in  many  cases.  We  have  ourselves  seen  five  members  of 
the  same  family  who  have  sufTered  fi-om  chronic  heart  disease,  some  fivni  pure 
valvular  dise-ase  and  some  from  seveiH5  so-called  idiopathic  hypertrophy.  Perha^js 
the  very  frequent  txx^urrence  of  heart  disease  in  many  families  is  also  connected 
with  a  special  family  predisijosition  to  rheumatic  affections,  the  occurrence  of 
which  pretlisposition  can  not,  in  our  opinion,  be  denied.  Finally,  a  smaU  number 
of  ca.ses  of  heart  dii^eiise.  es|>ecia]ly  in  the  rijjht  side  of  the  heart,  depend  upon 
anomalies  of  development  of  tbe  heart— conjee uita!  heart  disease. 

Of  1<>3  cases  of  undoubteti  chronic  valvular  disease  which  we  have  collected, 
86  cases  mig-ht  with  f»-feat  probability  be  ascribed  to  articular  rheumatism,  while  in 
77  cases  the  patients  had  never  suffennl  from  rheumatic  symptoms.  In  part  of 
the  last-named  cases  no  definite  cause  could  be  ascei'taiued,  and  in  the  rest  perhaps 
some  one  of  the  factoi-s  mentioned  above  was  to  be  found.  A  number  of  women 
referred  their  symptoms  to  previous  preg'nancies  and  parturitions.  As  has  also 
been  note«l  by  others,  the  cases  without  pi'evious  articular  rheumatism  were  more 
lOften  aortic  disease  than  mitnd.  Particuhirly  in  cases  where  syplulis  wtis  to  be 
looked  ujion  as  a  probable  cause  have  we  almost  iuvariably  found  the  chief  change* 
in  the  aortic  valves. 

ValviUar  disease  of  the  lieart  occurs  at  every  age  of  life.  The  lime  of  orig^in 
of  most  cases,  oorrespondinp:  in  part  to  the  occurrence  of  acute  articular  rheuma- 
tism, falls  in  youth  and  middle  a^,  s«>mevvhere  Iwtween  eighteen  and  forty.  In 
the  female  sex  heart  disease  is  somewhat  more  fi'equent  than  in  the  male. 

General  Pathology  of  Valvular  Disease  of  the  Heart,— Every  valve  of  the  heart, 
in  ortler  to  fulfill  its  phyHiologrical  task,  must,  on  the  one  hand,  open  perfectly  at 
the  rig:ht  time  in  order  to  furnish  a  free  |>assa(fe  io  the  blood-curiTTit  tlmtug-h 
the  appropriate  orifice,  and  must,  on  the  other  hand,  close  tirndy  imd  perfectly  at 
the  rijfht  time  in  order  to  make  any  abnormal  Ixickwartl  flow  of  blood  imprjssible. 
In  both  relations  the  function  of  the  valves  may  l>e  disiurlied  by  cbivtnic  endo* 
'carditis,  the  disturbance  being"  the  result  of  their  anatomical  changes.  If  the  ti]>s 
of  the  valves  are  shortenetl  on  (heir  free  edjjps  by  contraction,  or  if  the  conipJfte 
unfolding  of  the  auriculo-ventricular  vnlve-s  is  hindered  by  a  shorteniiijr  of  their 
choitlae  tendineae,  the  closure  of  the  valve  can  n<it  be  complete.  At  tbe  moment 
when  tbe  closure  of  the  valve  is  necessary  a  Assure  remains  open  between  its 
apioM.  We  call  this  condition  an  insulBciency  of  the  valve.  On  the  other  hand. 
tlie  valves  may  lose  their  capability  of  free  and  sufDcient  separation  from  one 
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another,  as  a  result  of  thickening'  aud  calfifieatiou  of  the  conuective  tissue,  and 
also  as  a  result  of  adhesions  of  the  poinU  of  the  valves  with  one  another.  At 
the  moment  when  the  blood-cnri-ent  shcaiild  \mss  freely  through  the  open  oriiice, 
the  va!ve  remains  a  stiff,  narrow  ring,  througfh  which  the  blood  must  force  its 
way — stenosis  of  the  orifice.  The  rhaiig"eH  in  the  valves  are  often  of  such  a  sort 
that  they  cause  at  the  sairio  time  Ijotb  an  insufficiency  of  ihe  valve  and  a  stenosis 
of  the  orifice.  The  fhickeniiig'  and  calcification  of  ihe  valves  in  stenosis  cause, 
as  a  rule,  a  valvular  insutticiency  at  the  stune  lime;  but  an  iusufticiency,  set  up  by 
a  contraction  of  the  edges  of  the  valves,  may  occur  without  a  coincident  steno«is 
of  the  orifice. 

Every  valvular  disease  affects  the  blood-current  first  in  this  way:  that  a  stasis 
of  tfie  Idnod  ensues,  beginning  at  lite  dis«Lved  valve  and  extending'  backward 
against  the  current.  The  flow  of  blood  tbiviugh  the  pulmonary  veins,  and  also 
thrtHii^li  the  veins  of  the  hcnly,  is  impedetl,  and  the  fiUing  of  the  arterial  system 
is  thus  diminished.  To  avoid  re|>eliti4)u,  we  will  describe  more  particularly, 
in  the  patholog-y  of  the  disease  of  individual  valves,  tlie  precise  cii'cumstances 
under  %vhich  this  disturbance  of  the  circulation  occurs.  Every  such  abnormal 
distributifm  of  the  bIi>od,  and  the  necessary  slowinj:^  of  the  circulation,  from  the 
inci'CJised  tension  in  the  venous  system  on  the  oTie  hand,  and  the  diminished  ten- 
sion iii  the  aortic  system  on  the  other,  would  soon  exert  a  most  pernicious  influ- 
ence on  the  whole  body,  if  a  number  of  comiKjnsatory  processes  did  not  develop 
in  the  heart  itself.  We  shall  see  how  the  disturbance  of  circulation  m  disea.se  of 
each  individual  valve  can  be  overcome  by  the  increased  work  of  certain  definite 
[Kirtions  of  the  heartj  and  how  the  heart  does  in  fact  respond  to  these  increased 
demands  put  ujjou  its  workinja:  stivngth.  It  is  one  of  the  wisest  contrivances  in 
our  organism,  that  the  beart  has  control  of  a  reserve  fund  of  strength,  which 
comes  into  action,  if  need  be,  in  a  way  to  c^impcnsiite  as  far  as  possible  for  any 
disturbance  of  the  ciirnlatioii.  This  explains  why  a  man  with  valvular  disease 
of  the  heart  may  be  almost  i)erfectly  well  for  a  long  time,  while  the  increased 
work  of  certain  portions  of  his  heart  is  able  to  keep  up  an  appn>ximati?ly  normal 
ciivulation  in  spite  of  the  existing  valvular  disease.  We  call  a  heart  disease,  in 
which  there  is  at  least  oo  marked  disturbance  of  circulation,  a  comptrnsated  heart 
disease. 

The  abnormally  inci*eased  work,  which  sinjfle  portions  of  the  heart  must  per- 
form in  every  case  of  diseiu^e  in  order  to  keeji  up  the  normal  cii*culation,  leads  to 
hypertrophy  of  that  iwrtion,  just  as  in  any  other  muscle.  Tins  hypertrophy  does 
not  consist  in  an  increase  in  thickness  of  the  individual  muscular  fibers,  but  chiefly 
in  an  increase  in  number.  The  whole  diameter  of  the  cai^diac  muscle  mcreases, 
and  thus  its  capacity  for  work  natm-ally  becomes  greater.  It  goes  without  saying 
that  iucrenased  nutritive  pi-ocesscs  and  a  large?  supply  of  nourishment  for  the  heart 
are  necessary  to  bring  alx>ul  such  a  hyi>ertr<»phy,  by  which  alone  a  compensation 
of  the  heart  disjease  is  possible  for  any  length  of  time.  Hence  we  find  the  second- 
ary hypertrophy  of  the  heart  absent,  or  at  least  only  imperfectly  developed,  in 
weak  people,  especially  in  such  as  have  suifercd  fmm  some  other  chronic  wasting 
disease  besides  the  heart  disease,  like  phthisis  or  carcinoma. 

Although  the  compensatory  processes  in  the  heart  can  prevent  for  a  long  time 
any  marked  disturbance  of  the  circulation,  the  already  overburdened  heart  can  no 
longer  completely  satisfy  any  ad<litioual  demands  u^wn  it,  even  in  a  compensated 
heart  disease.  Hence  patieuts  with  a  compensated  heart  disea^se  are  free  from  sub- 
jective disturbance  from  their  trouble  only  when  they  take  complete  bodily  rest, 
while  the  signs  of  a  disturlicd  circulation  usually  become  quite  apjMU»ent  on  slight 
physical  exertion. 

The  hypertrophied  cardiac  muscle  can  seldom  supply  permanently  the  aboor- 
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mally  great  drafts  made  u]x>n  it^  sti-enjETth.  There  flually  comes  a  condition  of 
**  fatigue,"  of  "cardiac  iiisuttlcienty,''  The  cause  lies  eitlier  in  the  increase  of  the 
valvular  disease,  ao  that  the  hindrance  to  the  blood-current  caujsed  by  it  can  no 
longer  be  completely  overcome,  or  in  the  fact  that  the  nervou!^  and  muscular  ele- 
iXKpnts  in  the  heart  have  their  function  g-i-atlually  iniimired  by  a  disturbance  of 
circulation  in  tlie  heart  itself.  In  short,  in  every  heart  disease  the  moment  may 
finally  come  when  the  capi4t*iity  of  the  heart  has  reached  its  limit,  and  hence  th« 
compensation  of  the  heart  disease  ceases*.  The  results  of  skisis  now  appear  with 
increasbig  severity  in  tlxe  ditferent  orcuns,  as  we  shall  learn  to  recognize  later  on, 
and  the  patient  tinally  succumbs  to  them,  unless  some  intercurrent  event  puts  an 
end  to  life. 

After  these  general  remarks,  which  will  be  understood  better  from  what  fol- 
lows, we  will  pass  on  to  the  special  description  of  tlie  different  forms  of  heart  dis- 
ease and  their  physical  signs. 


1.  InBiifficiency  of  the  Mitrai  Talve. 

Mitral  insufficiency  is  one  of  the  nmst  fre«|uent  forms  of  heart  disease.  It 
develops  in  acute  or  chronic  endocarditis  of  the  mitral  valve,  from  contraction  of 
the  free  edges  of  the  valve  or  fit>m  shortening  of  tlie  chorda^  tendiue^'t!.  In  rare 
cajses  it  comes  on  from  partial  adhesion  of  the  valves  with  the  walls  of  the 
ventricle. 

The  closure  of  the  mitral  vah'^e  occurs  normally  at  each  systi^le  of  the  loft  ven- 
tricle. It  prevents  the  return  of  blood  from  the  left  ventricle  to  the  left  auncle. 
If  the  miti-al  valve  L*  insuiTicient  and  its  closure  is  incomplete^  at  every  systole  of 
the  left  \*entricle  a  part  of  the  bkM.Hl  is  tlirown  back  from  it  into  the  left  auricle 
through  the  open  space  of  the  ttstium  venosuni.  This  abnornml  backward  wave 
encounters  the  bhxid -current  coming  in  an  opposite  direction  into  the  left  auri- 
cle from  the  pulmonary  veins.  Since  these  two  opposing  cm-i^Mits  reb<:»uud 
on  each  other,  and  since  the  backward  wave  of  blood  pres-ses  thn^ugh  the  oi>en 
s|)ace  in  the  mitral  oriflce,  decided  vertiginous  movements  arise  in  the  blood, 
which  are  the  caiLse  of  a  loud  blowing,  syst<^dic  murTuur  in  the  heart.  We  hear 
this  murmur  loudest  at  the  apex  of  the  heart,  corrcspoiiding  tti  the  laws  of  con- 
duction in  the  thorax ;  yet  it  usually  is  propagated  so  far  that  it  may  often  be 
heaixl  at  the  other  wirdiac  orifices,  although  weaker.  A  loud  systolic  mitml  mur- 
mur can  also  be  beard  sometimes  in  the  l>ack,  on  the  left  and  occasionally  on  the 
right.  Only  in  a  few  cafies  do  wo  tind  the  murmur  louder  nearer  the  base  of  the 
heart  than  at  the  apex,  corresponding  more  to  the  anatomical  position  of  the 
mitral  valve.  We  oft^ju  hear  the  first  sound  of  the  heart  at  the  apex  besides  the 
murmur,  but  sometimes  we  do  n«>t.  Tlie  second  sound  is  often  not  to  be  heard  at 
the  aiiex,  probably  because  it  is  obscured  by  the  relatively  protractcnl  murmur. 

Since  the  loft  auricle,  at  each  systole  of  the  ventricle,  i-eceives  bkHxl  frf>m  two 
sides — its  normal  quantity  from  the  pulmonary  veins,  and  Ixsides  that  the  abnor- 
mal blood-wave  from  the  left  ventricle— it  becomes  much  dilatc<l.  At  the  next 
diastole  of  the  left  ventricle  the  whole  amount  of  blood  colKx-ted  in  the  auricle 
imder  increased  pi-essure  pout's  into  the  left  ventricle  through  the  mitral  valve, 
which  is  now  wide  open  (sujjposing  a  pui*e  insutficiency  of  the  valve  without  any 
stenosis).  We  see,  then,  that  in  puw  mitral  insufliciency  the  left  ventricle  must 
be  overfilled  during  the  diastole.  The  left  ventricle  must  also  expel  in  the  follow- 
ing systole  an  abnormally  large  amount  of  blcHxl.  Although  by  this  c<intnij:'tion 
only  a  part  of  the  blood  reaches  tlio  a^^irta  in  the  direction  of  the  uorroal  l>lcx>d- 
current  while  a  part  pours  back  into  the  auricle,  the  work  of  the  left  ventricle  is 
of  course  excessive.     Itiis  is  the  explanation,  then,  why^  in  pure  mitral  insuiB- 
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ciency,  the  left  veuiricle  is  clilate<l  as  a  result  of  its  increased  flllinpf  in  diastole,  aud 
is  bypertniphied  as  a  I'esult  of  its  increased  labor.  Tlie  general  arterial  tension 
thus  rcnmins  appmxiinately  normal.  It  is  not  increased,  since  a  part  of  the  ab- 
normal amount  of  blood,  which  pours  out  of  tlie  left  venlricle  at  every  systole, 
flows  backwaitl  into  the  auricle.  About  the  normal  amount  of  blood  reaches  the 
aorta,  and  hence  the  radial  pulse,  in  pure  mitral  iusufRcieocy,  remains  of  about 
normal  streng-th  and  tension. 

The  anomalies  in  the  niov^ements  of  the  blood  in  mitral  insufficiency  protiucc 
still  other  effects.  We  have  already  seen  that  the  left  aui'iole  is  dilated  from  its 
overfilling.  It  also  becomes  hypertrcjphied,  so  far  as  its  weak  muscular  structure 
permits,  but  it  is  not  in  itself  <*apable  of  compensating  for  the  disturbance  wliich 
the  pulmouury  circulation  Nuffci*s  frcim  the  mitral  iusutlicioncy,  for  the  Ijack  cur- 
rent from  the  left  ventricle,  and  the  consequent  hicfh  i>i*essure  in  the  left  auricle, 
must  plainly  otfer  an  abnoiTiuil  hindi-ance  to  the  flow  of  blood  fi-om  the  pulmo- 
nary veins.  Tliis  stasis  sets  back  tlirough  the  pulmonary  capillaries  and  arteries 
into  the  right  ventricle.  This  may  be  recognized,  on  physical  exananatiim,  by 
the  change  in  the  pulmonic  second  sound,  which  is  louder,  move  vsUvular,  and 
•'accentuated,"  since  the  closure  of  the  semilunar  valves  in  the  pulmonary  artery 
now  takes  place  under  the  abnormally  high  pi*essure  which  prevails  in  the  arteries 
of  the  lungs.  The  riglit  ventricle  bus  the  task  of  overcoming  tbis  abnormal  stasis 
in  the  pulmonary  circulation.  It  can  overcome  the  abnormal  resistance  in  the 
pulmonary  ciivulation  by  incj-eased  work,  and  as  a  result  it  l>ecomes  hyiiertrophied. 
So  long  as  the  hyperti*ophy  of  the  right  ventricle  suffices  to  maintain  the  normal 
Ijulmouaiy  circulation,  the  stasis  extends  no  fai'ther  backwai'd,  but  in  the  laier 
stages  of  heart  disease  we  see  tixe  right  ventricle  becoming  paralyzed,  and  more 
and  more  dilated  as  a  result  of  stiisis.  The  flow  of  venous  blood  from  the  body 
into  the  right  auricle  and  ventricle  is  now  rendere<l  more  difficult.  The  signs  of 
venous  stasis  become  manifest:  the  patient  has  a  cyanotic  hue,  congestive  oedema 
api)ear9  in  the  face  and  the  exti-emities,  symptoms  of  passive  congestion  of  the 
liver,  spleen^  and  kidneys  api)ear,  and,  in  short,  there  is  developed  the  picture  of 
an  nncompensated  heart  diseiise. 

If  we  now  sum  up  the  physical  signs  of  mitral  insufficiency,  the  different 
methods  of  investigation  give  the  following  results: 

Inspection.— The  cardiac  region  often  seems  rather  prominent,  as  a  result  of 
the  hyi>ertroi>hy  of  the  heai*t.  This  protrusion  is  most  marked  in  young  persons 
with  a  yiehliug  thorax.  The  apex-beat  is  somewhat  displaced  toward  the  left  as  a 
result  of  the  hyperti-ophy  and  dilatation  of  the  left  ventricle,  and  it  is  quite  marked. 
Besides  that,  we  often  see  and  feel  a  difl^use  pulsation  in  the  whole  cardiac  region. 
In  the  epigastrium  we  sometimes  see  or  feel  an  epigastric  pulsatii)n  proceeding 
from  the  hy|>ertrophied  right  ventricle.  In  cases  which  are  no  longer  perfectly 
compensated  the  stasis  in  the  veins  of  the  body  is  iHi^idered  appai-ent  by  the  general 
cyanotic  appearance  of  the  patient  and  the  marked  filling  of  the  jugular  veins  in 
the  neck.  Undulatory  or  pulsating  movements  often  occur  in  the  latter  (see  tri- 
cuspid insufficiency,  below). 

Palpation. — This  confirms  the  abnormal  strength  of  the  apex-Iieat^  and  its 
displacement  to  the  left.  We  often  feel  a  systolic  thrill  at  the  apex  of  the  heart 
— a  "cat's  purr" — by  laying  the  hand  flat  on  the  chest.  This  whirl  of  blood, 
which  is  audible  as  a  murinur,  may  be  perceived  as  a  fljie  tremor  of  the  chest- 
wall. 

The  radial  pulse  is  quite  strong  and  usually  regular.  The  sphygraographic 
tracing  of  it  gives  nothing  characteristic  in  mitral  insufficiency. 

Percussion.— This  usually  gives  at  first  only  a  moderate  increase  of  the  heart's 
dullness  to  the  left,  and  a  little  upward^  but  in  the  later  stages  there  is  at  the  same 
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time  an  Incrcfuw?  of  the  heart's  dullness  to  the  rights  caused  by  hypertrophy  and 
dilatatioi]  of  the  right  ventricle.  The  whole  area  of  cardiac  dullness  may  finally 
extend  two  fingers*  breadth  beyond  tlio  right  edge  of  the  sternum^  and  to  the  left 
it  maj*  reach  the  raanimillary  line,  or  even  pass  beyond  it. 

ArscrLTATlON.— At  the  apex  of  the  heart  we  liear  a  loud,  quite  long,  pure  sys- 
tolic blowing  murmur,  limited  to  the  systole,  either  replacing  the  first  sound  or 
accompanying  it  The  second  sound  is  often  obscure  or  inaudible  at  the  ajwx,  but 
the  pulmonic  second  sound  is  increased  and  accentuated.  Auscultation  of  the 
veneli}  gives  nothing  characteristic. 

2.  Stenoiifl  of  the  Mitral  Orifice  (Mitral  Stenoiii). 

Mitral  stenosis  often  develops  in  chronic  endocarditis  of  the  mitral  valve,  as  a 
sequel  to  a  previous  insufficiency.  The  valve  constantly  grows  stitfer  and  more 
rigid,  and  the  signs  of  stenosis  gradually  predominate  over  those  of  insulficiency. 
Hence  we  very  often  find  steuosLs  and  insufficiency  of  the  mitral  valve  combined, 
but  often  the  sigiLS  of  stenosis  are  so  muf  h  more  prominent  that  we  can  properly 
Mpeak  of  a  pure  mitral  stenosis. 

The  disturbance  which  the  circulation  suffers  in  mitral  stenosis  is  much  greater 
than  in  mitral  insufficiency.  In  mitral  steuosls  tlie  orifice  may  finally  become  so 
narrow  that  it  scarcely  admits  an  ordinary  lead-pencil.  The  infiux  of  blood  into 
the  left  \^ntricle  is  accordingly  much  impeded.  During  the  diastole  of  tlie  left 
ventricle  the  blood  must  force  its  way  through  the  stilf  and  narrow  ring  of  the 
mitral  valve.  Thus  irregular  vertiginous  movements  develop  in  the  blix)d,  which, 
in  the  majority  of  cases,  give  rise  to  an  audible  dia-stolic  niurmur.  In  miti*al 
stenosis  the  left  ventricle  receives  a  very  small  amount  of  bliKxl.  Hence,  in 
mitral  stenosis,  the  left  ventricle  is  usually  .small,  its  cavity  contracted,  and  the 
anwunt  of  blood  thrown  into  the  arteries  with  the  systole  is  less  than  normal. 
In  high  degrees  of  mitral  stenosis  the  nidial  pulse  is  weak  and  small,  and,  besides 
that^  we  often  find  it  irregular  (see  Fig.  ^9).     If  we  find  a  hypertrophy  of  the  left 


Fig,  ','9.— Piilae  curro  ia  marked  mitral  st«DO«is. 

ventricle  in  marketl  mitral  stenosis,  as  sometimes  happens,  for  which  there  is  no 
other  special  explanation,  it  is  probably  always  to  be  referred  to  a  previous  insuffi- 
ciency of  the  mitral  valve. 

The  hindrance  to  the  flow  into  the  left  ventricle  in  mitral  stenosis  soon  leads 
to  a  marked  sla^sis,  which  extends  t*j  the  right  side  of  the  heart  through  the  left 
auricle,  and  the  pulmonary  veins,  capillaries,  and  arteries.  The  left  auricle  is 
dilated  first  and  its  walls  are  hy|K?rtrophied,  hut  it  can  overcome  only  a  very  small 
part  of  the  resistance  at  the  initrtil  orilict;.  The  right  ventricle  can,  by  more  work, 
so  increase  the  pressure  in  the  puluionary  vessels  that,  in  spite  of  the  narrowed 
orifice,  an  approximately  sufficient  quantity  of  bloml  may  pour  into  the  left  ven- 
tricle. Hence  we  find  in  mitral  stenosis  a  very  marked  hypertrophy  and  dilata- 
tion of  the  right  ventricle.  Tlie  stasis  in  the  pulmonary  circulation,  manifest 
objectively  by  the  accentuation  of  the  pulmonic  second  sound,  has  im  a  result  a 
gradually  developing  ectasis  of  the  pulmonary  capillari(?s.  Thickening  of  the 
intltna  of  the  pulmrmary  arteries  and  veins  also  usually  develo;[>s.  (See  the  chap- 
ter on  brown  induration  of  the  lung».) 
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The  results  of  phj'sical  cixaraination  are  as  follows: 

Inspection. — The  whole  carrliac  n^gion  may  seem  sli«rhtly  pmrnineDt,  as  a  result 
of  the  hy|)<?rtro])hy  of  the  heart.  The  heart's  action  is  usually  extended  over  a 
larger  area,  hut  in  pure  mitral  stenosis  the  apex-beat  ia  uo  stronger  than  nsxial. 
though  often  displa^^ed  to  the  left.  We  have  frequently  notieetl  a  marked  pulsa- 
tion in  the  epigastrium,  pr«>duced  l»y  the  right  side  of  the  heart.  The  jugular  veius 
are  apt  to  be  prominent,  and  jshuw  the  ditt'erent  forms  of  uudulatory  and  pulsating 
moveuient. 

Palpation.— Tills  also  gives  signs  corresponding  to  the  moi'e  extended  action 
of  the  hCnart,  We  sometimes  feel  tlie  pulsation  of  the  dilated  right  ventricle  even 
to  the  right  of  the  sternum.  In  some  cases  we  feel  a  diastolic  tlirill  at  the  apex 
of  the  heart,  which  alone  may  almost  estnblish  the  diag-nosis  of  mitral  stenosis. 
This  tlirill  arises  fmui  the  same  vertiginous  curi'entsS  hi  the  blood  which  form  the 
basis  of  the  dia,stolic  mui'mur  (vide  infra).  The  i-adial  pulse  is  small  in  every 
severe  mitral  stenosis,  and  is  very  often  iri-egular. 

Percussion. — Pert^us.sion  gives  especiiiUy  au  increase  of  the  hearths  dullness  to 
the  right,  reaching  U>  tlie  right  lx>rder  of  the  sternum  or  l>eyond  it.  The  dull- 
ness also  often  extends  farther  to  the  left  than  normal.  This  may  have  its  origin 
in  a  co-existing  hypertiv*]thy  of  tlje  left  ventricle  {vide  sttpra),  otherwise  it  depends 
on  adilatati(3n  of  the  right  si<le  of  the  heart  so  great  that  the  left  ventricle  is  pushed 
farthei'  to  the  left  and  backward  by  it. 

Auscultation. — The  characteiistic  auscultatjry  sign  of  mitral  stt'nt)sis  is  the 
diastolic  [pi-e-systolicl  murmur  at  the  ai>ex.  This  is  never  so  loud  and  blowing  as 
the  systolic  nuirmur  of  insufficiency,  hut  it  usually  sounds  more  rt>lling  or  rippling. 
It  is  loudest  at  the  ajiex*  and  it  is  tninsmitted  only  slightly  toward  the  base.  Since^ 
as  has  been  saitl,  tbe  left  ventricle  in  mitral  steiiosis  is  sometimes  pushed  lo  the  left 
and  backward  by  the  very  much  enlarged  right  ventricle,  in  looking  for  the  niur- 
mur  we  must  often  g<.J  far  to  the  left,  in  order  not  to  auscult  the  right  ventricle 
only. 

The  origin  of  the  murmur  is  easily  explained.  In  the  dia.stnle  of  the  left 
ventricle  the  blood-current  must  force  its  way  through  the  narixjw  mitral  orifice, 
whence  vertiginous  movements  arise  in  the  blooil,  and  prnduce  the  murmur. 
Since  the  blood  flowing  through  the  narrow  orifice  luis  a  current  of  relatively 
slight  int^eusity,  the  murmur  produced  by  it  can  not  Ix;  very  loud.  Even  in  the 
highest  degrees  of  mitral  stenosis  the  murmur  is  fjften  quite  low.  Not  infre- 
quently t!xe  nnirnuu*  comes  on  in  the  second  hulf  of  the  diastole — namely,  when, 
by  the  contraction  of  the  left  auricle,  the  blood-curiTiit  is  hurried  through  the 
narrow  orifice.  We  call  such  a  murmur,  audible  at  the  end  of  the  diastole  only, 
a  presystfdic  murmur,  since  it  usually  ^jasses  immediately  into  the  first  sound. 

It  is  by  no  means  very  rare  that  the  murmnr  is  absent  in  marked  mitral 
stenosis.  If  such  cases  do  not  come  under  oKscrvation  until  the  last  stages  of  the 
disease,  the  mitral  stenosis  can  reudily  escape  rect»gnition.  We  have  ourselves 
often  known  the  previously  distinct  diastolic  or  pre.systcjlic  munnur  in  mitral  ste- 
nosis gradually  to  disaijpeai-  with  the  increase  of  the  heart  disea^se.  In  these  cases 
the  intensity  of  the  blood-current  through  the  narrow  orifice  becomes  so  slight 
that  an  audible  murmur  is  no  longer  produced.  Tlie  sounds  that  are  heaixi  arise 
pivjbably  from  the  right  ventricle. 

The  first  sound  at  tlie  apex  is  retained  in  pin^e  mitral  stenosis,  and  often  it  is 
even  remarkably  loud  ami  valvular,  a  condition  wbicb  we  usually  try  to  explain 
by  the  theory  that  the  difference  (the  "difference  in  tension '')  betwe<'n  the  abuor^ 
mally  slight  tension  of  the  valve  in  diastole,  in  mitral  stenosis,  and  its  high  tension 
in  systole  is  relatively  great.  If  insufficiency  of  the  valve  co-exists,  we  may  hear 
a  systolic  murnuir  with  the  first  sound  or  ijistead  of  it. 
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The  very  marked  aoeentuation  of  the  pulmooic  seoond  sound,  the  result  of 
tlie  abnormally  high  tensioD  in  the  pulmonary  artery,  is  almost  constant.  It 
fails  only  in  very  auiemic,  weak  people,,  or  in  co-existing'  insutHcieucy  of  the 
tricuspid  valve  (vt'de  infra).  The  second  sound  at  the  base  is  very  often  '*  divided  " 
or  pe<luplicateti.  The  closure  of  the  semilunar  valves  in  diastole  does  not  happen 
at  the  same  time  in  the  pulmonary  artery  and  in  the  aorta,  on  account  of  the 
unequal  tension  in  the  two  vessels,  wj  that  consequently  the  two  sounds  are  heard, 
one  shortly  after  the  other.  Although  this  division  of  the  second  sound  is  par- 
ticularly frequent  in  mitral  stenosis,  it  is  by  no  means  a  pathognomonic  sign  of  it. 

Mitral  stenosis  is  one  of  the  severest  forms  of  lieart  disease.  It  almost  always 
causes  greater  subjective  disturbance  than  miti'al  insufficiency.  Hypertrophy  of 
the  rig'bt  ventricle  can,  indeed,  maintain  for  a  time  an  appi'oximately  cooiplete 
compensation,  but  the  signs  of  marked  stasis  in  the  pulmonary  circulatif^n,  and 
further  in  the  veiiLS  of  the  body,  are  apt  Uj  appear  quite  eaj'ly.  The  dysx)nGea 
becomes  more  marked,  and  dropsical  symptoms  gradually  arise  and  cause  a  fatal 
termination. 

3.  Iniuffioiency  of  the  Semilimar  Valves  of  the  Aorta. 


Insufficiency  of  the  aortic  valves  is  most  frequently  due  to  contraction  of  the 
free  edges  of  the  valves.  Tears,  perforations,  or  adhesions  of  the  valve  to  the 
wall  of  the  vessel  more  rai*ely  lead  to  insutticiency.  The  cause  of  all  these  changes 
is  either  an  endocarditis  atfecting  the  valves,  or  a  general  atheroma  of  the  arteries, 
which  ^Kkduall}'  invades  the  valves  from  the  intima  of  the  aorta. 

The  function  of  the  aortic  valves  is  to  close  tightly  at  the  time  of  diastole  of 
the  left  ventricle,  in  onler  to  pi'event  any  return  of  bliwid  fiom  the  aorta  into  the 
ventricle.  If  these  valves  are  insutlicient — that  is,  if  they  do  not  clo^e  ix-rfectly 
at  each  diastole — there  is  a  return  current  of  blmid  from  the  aorta  into  the  left 
ventricle.  The  left  ventricle  then  receives  blo<id  during  il.s  dia^itole  from  two  sides: 
the  normal  flow  from  the  left  auricle,  and  the  blood  which  comes  back  from  the 
aorta.  These  two  currents  of  bkwMl,  directed  against  each  other,  meet  in  the  left 
ventricle  during  its  diastole,  give  rise  to  a  market!  vertiginous  movement  of  the 
blood  tuere.  and  thus  cau.se  a  diaracteristic  diastolic  nuirmur. 

As  a  result  of  the  excesKive  expiiusion  of  the  left  ventricle  at  evei-y  diastole,  it 
finally  becomes  ix*rmaiiently  dilated,  Dilatation  of  the  left  ventricle  therefore 
forms  a  constant  anatomical  lesion  in  every  aortic  insuJliciency,  and  is  shown  not 
only  in  the  dilatation  of  the  vvhole  ventricular  cavity,  but  also  in  the  very  char- 
acteristic flattening  of  the  tnibecul®  and  of  the  papillary  muscles.  The  abnor- 
mally great  filling  of  the  ventricle  during  diastole,  moreover,  gives  rise  to  inci-eased 
labor;  for  the  left  ventricle  mu-st  exi)el  an  abnormally  large  amount  of  blood  at 
each  systole,  which  is  t>f  course  a  stort  of  tiisk  of  Sisj^jhus,  since  a  jifirt  of  the  blcKxl 
thrown  out  constantly  ndls  back  into  it.  The  incre^isi'id  labor  must  always  lead 
at  last  to  a  hypr-rti'oiihy  of  the  left  ventricle,  wbich  may  attain  the  highest  degree 
seen  in  any  form  (if  valvidar  disease. 

From  tlie  facts  enumerated  we  can  easily  understand  the  physical  sig^ns  of 
insufficiency  of  the  aortic  valves. 

bfSPEcriON.  — Gi-eat  hypertrophy  of  the  left  ventricle  often  causi^s  a  marked 
protrusion  of  the  whole  cartliac;  region.  The  vei-y  strong  apex-beat,  displaced 
dowmwardand  to  the  left,  is  especially  striking.  It  may  usually  l>e  seen  in  the 
sixth  intercostal  .siwce,  outside  the  left  mammillary  line,  and  sometimes  even  at 
tJie  anterior  axillary  line.  Besides  that,  we  often  see  a  marked  ditl'use  ti-emor  of 
the  whole  cardiac  region. 

Palpation.— We  can  appreciate  the  heart's  action  to  a  still  greater  extent  by 
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jTalpation  tlian  by  inspectiou.  Tlie  apex-beat  is  very  resistant^  massive,  Bod 
[jiainly  he-avin^ — that  is,  the  tioger  or  stethoscope  applied  to  the  apex  is  lifted  by 
the  beat  at  every  systole.  In  rai*e  case^s  a  diastolic  thrill,  correspondiog  to  the 
diastolic  uiurmur,  cnn  be  felt  over  the  base  of  the  heart.  In  two  such  cases 
tjbserveil  by  us  the  miu'mur  had  a  marked  musical  character  {vide  infra).  The 
appeal^auccs  in  the  arteries  are  g-iven  below. 

Percussion. — Percussion  ^ves  an  extension  of  the  cardiac  dullness  to  the  left, 
beyond  the  left  manunillary  line  and  even  to  the  anterior  axillary  line,  caused  by 
the  hypertrophy  and  dilatation  of  the  left  veutricle.  The  upper  boundary  of 
the  cardiac  dullness  is  normal,  or  it  may  extend  up  to  the  thii-d  rib.  The  right 
boundary  is  in  its  noraial  place  at  the  left  border  of  the  sternum,  but  it  may  also 
be  pushed  farther  Uy  the  ri^^ht,  either  because  the  largfe  left  ventricle  of  itself  causes 
an  extension  of  the  whole  heart  to  the  riofht,  or  because  the  right  ventricle  is  also 
hypertrophied.  The  latter  chaug-e  occurs  in  pure  aortic  insufficiency  when  the 
compensation  is  no  longer  complete,  and  the  stasis  extends  backward  from  the 
left  ventricle,  thi-oug^h  the  pulmonary  circulation,  into  the  right  side  of  the  heart. 

It  may  also  be  remarked  hert?  that,  in  insufficiency  of  the  aortic  valves,  the 
ascending  aorta  is  often  considerably  dilated  by  the  marked  impulse  from  the 
amount  of  blood  j>onx'in<if  into  it.  A  moderate  deg'ree  of  dullness  is  found  over 
the  dilateil  aorta,  which  may  sometimes  be  made  out  at  the  sternal  end  of  the 
second  rig-lU  inteirostal  space. 

Au»C!ULTATlON. — Insufficiency  of  the  aortic  valves  is  characterized  by  a  long 
drawn,  loud,  blowing  diastolic  murmur,  tlie  origin  of  which  has  been  explained 
alx>ve.  The  place  in  which  the  mummr  is  heartl  loudest  is  not  the  sternal  end 
of  the  second  right  intercostal  space,  the  onlinary  p<;>int  for  auscultation  of  the 
aorta,  but  it  almost  always  lies  farther  to  the  left.  Corresponding  to  the  back- 
ward current  of  blood  toward  the  left  ventricle,  which  begets  the  murmur,  we 
hear  the  latter  loudest  over  the  upper  part  of  the  sternum  or  even  at  its  left  bor- 
der. In  some  cases  the  murmuu*  assumes  a  marked  *'nmsical  character" — that 
is,  there  is  a  definite  high  musical  tone,  which  is  due  to  a  tendinous  liber  arising 
from  a  wearing  away  of  the  valve,  and  set  in  vibration  by  the  diastole,  or  to  some 
similar  cause.  The  diastolic  murmur  is  often  audible  at  the  apex,  hut  it  is  faint 
thei'e.  Only  in  rare  cases,  and  especially  when  the  aortic  insufficiency  results 
from  acute  endocarditis,  is  the  diastolic  umrmur  absent.  During  the  systole 
there  is  usually  a  short  systolit^  murmur  lieard  over  the  aorta.  This  may,  of 
course,  depend  uix>n  a  co-existent  aortic  stenosis,  but  it  is  also  frequently  present  in 
cases  of  uncomplicated  insutHciency  of  the  valvt«.  The  explanation  is.  that  at  the 
time  of  the  beginning  of  the  contraction  of  the  left  ventricle  the  reflux  of  blood 
in  the  aorta  has  not  wholly  ceased,  so  that  the  outgoing  biood-currcnt  has  first  t^> 
overcome  this  obstacle.  It  is  easy  to  see  why  this  should  give  rise  to  an  audible 
systolic  sound,  ami  also  why  it  should  have  some  influence  upon  the  development 
of  a  hypertiHiphy  of  the  left  renfricle  (0.  Rosenbach).  It  is  very  i-emarkable 
that,  as  Traube  first  ixjinted  out,  we  often  hear  the  first  sound  at  the  ajiex  very 
oliscure  and  dull,  or  else  a  short  systolic  murmur  instearl  of  it.  This  obscurity  of 
the  first  sound  at  tlie  apex  is  of  theoretical  intei-est,  because  it  contradicts  the 
hypothesLS  that  the  first  mitral  sound  is  a  muscular  sound.  It  would  be  especially 
inexplicable,  on  this  theory,  why  the  first  srnmd  is  so  obscure  in  insufficiency  of 
the  aortic  valves,  in  spite  of  the  hypertrophic*!  and  toiling  left  ventricle;  but  if 
we  regard  the  first  vf'ntricTiiIar  smiod  as  originating  in  the  mitral  valve,  then, 
according  to  Traube,  its  aljsence  in  aortic  insufDciency  may  be  explained  by  the 
fact  that  the  mitral  valve  during  the  ventricular  diastole  is  put  in  a  certain 
degr-ee  of  tension  by  the  Imckwaitl  current  of  blood,  Tlie  greater  tension,  which 
develops  dunng  the  ventricular  systole,  does  not  suffice  to  produce  a  sound  in 
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the  valvt«,  since  the  origin  of  a  valvular  souud  does  not  dejiend  upon  the  absolute 
ttf^utiiou,  but  upon  the  amount  of  iu  sudden  increase.  The  systolic  murmur,  often 
heard  at  the  apex  in  aortic  insutficiencyf  may  depend  u]K>n  a  co-existing  true 
mitral  insulBciency,  but  it  w  probably  often  due  to  a  relative  insufficiency  of 
ihe  mitraU  since  the  valves,  which  are  normal  iu  themselves,  can  no  longer  cause 
a  perfect  closure  of  the  left  mitral  orifice  now  that  the  left  ventricle  h  dilated. 

Symptoms  in  the  Peripheral  Arteries.— Such  remarkable  sympt*5ms  i»re 
found  in  the  pi^ripheral  arteries  in  a<irtic  insufficiency  that  they  demand  a  brief 
special  descriptioxj.  The  first  striking  symptom  is  the  strong*  pulsation  not  only 
of  the  larger  but  also  of  the  smaller  arteries,  even  those  the  pul»;ation  of  which  is 
not  generally  visible.  We  see  and  feel  not  only  a  strong  pulsation  in  the  carotids^ 
but  als*>  in  the  t«irtuous  brachial  artery,  in  the  radial,  ulnar,  temporal,  dorsalis 
{x^is,  vie.  We  sometimes  feel  an  arterial  pulse  in  the  liver  through  the  ab- 
dominal walls. 

The  rapid  decline  of  the  pulse— the  puhus  celer  [Corrjgan  ijulse]— is  most  charac- 
teristic of  aortic  msuthcieucy,  and  is  to  be  felt  especially  in  the  radial  artt»ry,  but 
also  in  the  femoral,  dorsalis  pedis,  and  other  vessels.  An  abnomially  lar'ge  quan- 
tity of  blood  is  thrown  into  the  arteries  from  the  hypertrophied  and  dilated  left 
ventricle;  hence  tlie  high  ascent  of  the  pulse;  but  since  at  the  next  di&stole  of  the 
ventricle  the  blood  escapes  in  two  directions,  into  the  capillaries  and  buck  into 
the  ventricle,  an  abnormally  rapid  and  deep  decline  of  the  pulse  follows  the 
hi^b  aficent  of  its  wave — a  condition  which  explains  the  **  jumping,"  "springing" 
pulse  (putsuH  Ci'ler)  in  aortic  insufficiency.  The  quality  of  the  pulse  Tiiay  \>o 
plainly  recognized  also 
in  the  ephygmographie 
tracing  (see  Fig,  30 l 
Tlic  abnormal  biick- 
ward  wave  may  even 
be  detected  m  the  cap- 
illaries. We  often  see 
a  marked  pallor  of  the 
finger- nails  at  every 
dia^st^le  of  the  heart  in 
patients  vriih  aortic  in- 
sufGciency  — Quincke's 
capilUry  pulse. 

The       auscultatory 

phenomena  over  the  arteries  are  partly  connected  with  the  changing  conditions 
of  tension  of  the  arterial  walls.  We  very  often  hear  a  short,  rough,  s^-ptolic 
inunnur  in  the  carotid.  The  second  sound,  whicli  is  well  known  to  l>e  the  trans- 
mitted aortic  second  sound,  is  abeeut.  Instead  of  it  we  sometimes  heai*  faintly 
tmnsmitted  the  aortic  diastolic  murmur.  The  sounil  of  the  mediunvsized  and 
ftmaller  arteries  is  very  tharacteristic.  By  applying  the  stethoscope  lightly  we 
hear  over  the  femoriil.  the  bnichial,  and  often  over  the  radial,  the  ulnar,  the  pal- 
mar arch,  and  the  dorj^alis  imhIis,  a  nmrkeil  valvular  sound,  which  is  changed 
by  pressure  on  the  artery,  especially  in  the  larger  arteries,  ,to  a  loud  stenotic 
Rinrmur.  The  quicker  the  pulse,  the  more  certain  are  we  to  hear  these  s^iunds 
in  the  arteries.  The  double  souml  in  tlie  femoml  TTi-aube's  double  sound)  is 
fpiite  a  fretpient  phenomenon,  alxmt  the  origin  and  significance  of  which  there 
has  lK?en  much  di^^ussion  of  late  yeare.  The  double  sounds  either  follow  each 
other  shortly,  so  that  the  first  seems  something  like  a  preparatory  blow  for  the 
second,  or  they  are  separated  from  each  other  by  a  longer  interval,  like  the  two 
sounds  of  the  heart.  Traube  explained  the  origin  of  the  first  sound  by  the  sudden 
19 
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tension  of  the  vessel- wall,  iis  in  the  sioiple  femoi'a]  sf>uijcl,  and  the  second  sound 
by  the  sudden  relaxation  of  it.  Friedreich  has  pioiiited  out  in  repiird  to  this  that, 
in  co-existing  ti'icusjiid  insufficiency,  a  sound  may  aI»o  be  produced  in  the  femoral 
vein  by  tension  of  the  venous  vah^es.  The  double  sound  in  the  femoral  may 
probably  have  ditferent  ciiuses  of  «)ri<rin,  II  is,  of  course,  by  far  the  most  fre- 
quent in  aoi-tic  insufficiency,  but  it  has  also  been  repeatedly  observed  in  other 
forms  of  heiul  disease,  as  in  niiti-al  stenosis.  The  so-called  Durozie^'s  double 
nnirniiu"  in  the  femoral  is  miH-e  rare,  and  it  is  noticed  almost  exclusively  in  aortic 
insufficiency.  This  is  when  we  heai%  by  pressing  the  stethoscope  on  tlie  femoral, 
two  murmurs  plainly  distinct  from  each  other,  of  which  the  first  comes  from  the 
pa8sag;e  of  the  systolic  blocxl-wavc,  and  the  second  fi'oni  the  passage  of  the  abnor- 
mal backwai'^i  wave  coming  frr>m  the  periphery  of  the  vascular  system  through 
the  artificial ly  coniracted!  vessel. 

Aortic  insalTifiency  is  in  so  far  a  comparatively  favorable  form  of  heart  disease 
for  the  patient,  that  it  may  be  almost  perfectly  comi>ensate'd  for  years  by  hyper- 
t!"ophy  of  the  left  ventricle.  Many  ^>atients  with  mi>derate  aortic  insullicieucy 
feel  perfectly  well,  and  are  even  capable  of  quite  hard  work.  They  have  not  the 
slightly  cyanotic  hue  which  almost  all  patients  with  mitml  disease  have,  but  they 
have  a  normal  or  even  a  pale  complexion.  If,  however,  the  sio^ns  of  disturl>ed 
compeosiition  once  appem',  the  severest  sequeloe  may  develop  quite  rapidly  in 
aortic  insufficiency.  The  left  side  of  the  lieart  can  no  longer  sjitisfy  the  abnor- 
mally preat  demaiids  ni>on  it.  Hence  the  stasis  of  the  blmnl  sets  Ixickward  thiY>U|^h 
the  pulmonary  circulation  and  into  the  veins  of  the  b*xly.  The  diiUculty  in 
breathing  becomes  marked,  axlema  appears,  and  the  patient  dies  with  the  symp- 
toms of  general  dropsy.  We  will  speak  more  fully  below  of  certain  intercurrent 
events  in  a<:)rtic  insufficiency,  such  as  cerebral  haemorrhage  and  iiencarditis. 


4.  Btenosifl  of  the  Aortic  Oriice. 

Except  for  the  mild  forms  of  aortic  stenosis,  which  often  come  on  with  aortic 
insulliciency,  aortic  stenosis  is  a  rare  disease.  It  arises  fiTJin  marked  thick- 
enings and  calcifications,  and  especially  from  aiUiesions  of  the  aortic  valves  to 
one  anotiier.  The  stent>sis  may  Im^oihc  so  considerable  that  the  orifice  Is  finally 
retluced  to  a  mei-e  fi.s.sui'e,. through  wliich  the  left  ventricle  must  ft>ive  the  blood 
at  its  systole.  The  vertiginous  movements  thus  arising  in  the  blotwl  pitwluce  a 
loud  sy.stolic  murmur.  The  left  ventricle  is  compelled  to  do  greater  work  in 
consequem-e  of  the  increa,seil  resistance  of  the  aortic  orifice,  and  hence  becomes 
hyi>ertiT>phied.  Since  it  demands  more  time  to  drive  its  contents  through  the 
uari*ow  oritice  than  it  does  under  n4>rraal  conditions,  we  often  find  in  aortic 
stenosis  a  marked  slowiug  of  the  pulse,  but  the  pulse,  as  we  can  conceive,  is 
small,  and  the  tu't^M'y  feels  contractetl  and  hard. 

Inspection  and  Palput ion.— On  physical  examination  of  the  heart  we  find 
the  apex-beat  displaced  outward,  corresponding  to  the  hypertrophy  of  the  left 
ventricle,  but  nevertheless  it  is  by  no  means  very  strong;  it  Is  even  sometimes 
renmrkal)ly  weak,  which  condition  is  explained  in  part  by  the  slower  contraction 
of  the  ventricle,  and  in  part  by  the  absence  of  the  backwanl  impulse  (compare 
the  Gutbrod-Skoda  the<3ry  of  the  heart-beat). 

PcrcMssmn.— PeiTUSsion  gives  an  extension  of  the  heart's  dnllnpvss  to  the  left. 
The  right  ventricle  is  also  dilated  and  hy|7ertr*q>hied  to  a  moderate  degree  in  the 
later  stiiges,  if  the  stasis  extends  backwai-d  through  tlie  pulmonary  circulation. 

Auscultation,— On  auscultation,  we  hear  over  the  aorta  a  very  loud  "sawing," 
long-drawn,  systrdic  murmur,  which  is  usually  transmitted  to  the  right,  corre- 
ai>onding  to  the  coui-se  of  the  aoi'ta,  in  distinction  from  the  diastolic  murmur  of 
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aortic  insnfBciency.  It  is  usually  to  be  heard  loudest  at  the  steroal  end  of  the 
second  right  intercostal  »pace,  but  it  is  audible  to  a  lesser  extent  over  almost  the 
whole  heart.  It  is  usually  quite  loud  over  the  carotids.  The  aortic  second  sound 
is  feeble^,  or  not  to  lye  heanl  at  all.  With  co-existing  iusuificiency  of  the  valve 
it  i^  replaoefl  by  a  diastolic  niunnur. 

The  charat^-ter  uf  the  puis**  has  alreaJy  been  mentiorjed.  The  pulse  is  8DiaU, 
and  is  someLimes  in  noticeable  contrast  with  the  strength  of  the  apex-beat ;  iu 
compensated  cases  it  is  rt?g^ular  and  often  slow,  to  a  slight  or  sometimes  to  a  gjeat 
degree.  The  sphygmo;fniphic  tmcing^  (see  Fig,  31)  gives  a  low  wave,  and  a  com- 
paratively slow  rise  and  fall  of  the  curve. 

An  aortic  stenosis  of  a  mild  dej^rree  may  be  quite  well  Ixtrne  by  the  patient  for 
&  long  time.  In  stenosis  of  a  higher  degree  we  sometimes  notice  i>e<'uliar  symp- 
lom,s,  which  probably  must  be  referred  to  aiieemia  of  the  brain,  especially  attacks 
of  dizziness  and  faintucss.  E|>ileptic  attacks  have  even  Ijeen  observed.  In  other 
respects  the  same  disturbances  of  compensation  finally  appear,  as  in  all  other 
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forms  of  valvular  ilLsease.  The  course  of  the  disease  is  more  unfavorable  than 
that  of  aortic  insutliciency,  but,  on  the  other  liand,  it  is  more  favorable  than  that 
Qt  mitral  ^teuosis. 


5.  Iniufficiency  of  the  Tricnfpid  Valve. 

Insufficiency  of  the  tricuspid  valve  is  extremely  rare  aa  an  indejiiendent 
disease  of  the  heart,  but  a  secondary  insufficiency  of  the  tricuspid  is  quite  fi'e- 
quent,  and  is  therefore  of  practical  interest^  as  it  complicates  other  already-exi.sting 
valvular  diseases  in  the  left  side  of  the  heart.  It  arises  either  from  a  secondary 
end<r>carditis  affecting  the  tricuspid,  in  quite  an  analogous  manner  with  mitral 
insufficiency,  or  it  is  a  so-cuHed  relative  insufHciency.  This  name  we  give  to  that 
form  of  insufficiency  whieh  develops  when  the  etlges  of  the  tricuspid  valve^ 
normiU  in  themselves,  at  last  fail  to  meet  one  another,  from  the  increasing  dilata- 
tion of  the  right  ventricle. 

The  necessary  result  of  tricuspid  insufficiency  is,  that  in  every  systole  of  the 
right  ventricle  a  backwanl  eurr»^nt  pfuss«>s  through  the  oi>eu  tricus|nd  oriftoe  into 
the  right  auricle,  and  thence  into  the  veins  of  the  btxly.  The  tricuspid  insuffi- 
ciency ensuing  in  other  forms  of  hesirt  disease  must  therefore  increase  the  staais 
ill  the  veins  of  the  body,  and  is  thus  far  an  unfavomblc  complication.  It  has  a 
compensatory  significance  only  as  it  alfords  i-elief  to  the  pulmonary  circulation. 
Since  a  part  of  the  blootl  pa.sses  back  from  the  right  ventricle  into  the  veins, 
less  blofxl  than  usual  must  i-each  the  pulmonary  arteries.  The  decrease  in  ten- 
sion thus  produce*!  in  tliose  arteries  makes  itself  apparent  on  auscultation,  since 
the  accentuation  of  the  piiluM^nic  second  sr»und  in  valvular  disease  of  the  mitral 
orifice  diminishes  when  tricuspid  insufliciency  takes  place. 

That  tricuspid  insufficiency  must  result  in  a  hyi>ertrf3phy  of  the  right  ven- 
tricle is  explaine<l  in  just  the  same  way  as  the  hy|K»rtrophy  of  the  left  ventricle 
in  mitral  insufficiency,  fnmi  the  inercasetl  influx  of  blood  at  increased  tension 
into  the  right  ventricle  during  diai^tole;  but  tliis  effect  of  tricuspid  insufficiency 
can  rarely  be  made  out  in  any  individual  case,  since  the  right  ventricle  is  usually 
already  hypertrophied  as  a  result  of  the  disease  in  the  left  side  of  the  heart. 
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Tbo  most  important  symptom  from  which  wo  can  dia^oBticat^  triciispid  in- 
sufKcienoy  is  the  venous  pulse.  The  cause  of  this  is  the  liackv^rd  wave  of  blood 
produced  at  each  systole  of  the  rig-lit  ventricle.  Sti  long  as  the  vetious  valve 
above  the  biilbus  jugularis  is  chisod,  we  usually  see  only  a  "bulbar  pulse,"  but 
very  soon  this  valve  also  yields  to  the  continiietl  impulse  of  the  bh^od,  and  then 
a  sti-ong:,  purely  venous  pulse  is  vinibte  along-  the  whole  course  of  the  jugular 
vein  up  to  the  vicinity  of  the  maBtoid  process.  Tiie  contraction  of  the  right 
auricle  very  often  causes  a  decidedly  weaker  elevation  of  the  vein,  which  just 
precedes  the  marked  pulsauou  c^iused  by  the  venlricular  systole  (anadicrotic 
venous  pulse).  On  account  of  the  Ktraighler  coui"se  of  the  rig-lit  innominate  vein, 
tlie  jun:iilai'  venous  pulse  is  often  strun^er  on  the  rig-ht  side  than  on  the  loft.  We 
must  state,  however,  that  the  jujjfular  venous  pulse  is  not  an  absolutely  ceiiain 
sign  of  tricuspid  iiLsulRciency,  since  it  may  arise  in  hypertrophy  of  the  right  side 
of  the  heart  without  any  insuHiciency  of  the  tricuspid,  from  the  closure  of  the 
valves. 

If  thei*e  is  pulsation  in  the  bulb  of  the  jugnlar  vein  and  the  jug^llar  valve  is 
still  capable  of  closing,  a  low,  audible,  venous,  valvular  sound  may  be  produced  by 
itschfsure.  A  sound  may  also  arise  in  tricuspid  insufficiency,  as  has  been  already 
said,  from  the  tension  of  the  vtilves  in  the  fenioi*aJ  vein.  A  visible  pulsation  in 
the  larg-er  veins  uf  the  extremities  is  very  rare,  but  in  tricuspid  insufBciency  we 
quite  frecpiently  feel  a  %''enous  pulsation  of  the  liver.  This  may  be  quite  apparent 
even  in  many  cases  where  the  jug^uhir  venous  pulse  is  absent^  because  the  veins 
in  the  liver  are  without  valves. 

Auscultation  over  the  rii^htside  of  the  heart  gives  a  systolic  murmur  in  insufB- 
ciency of  the  ti'icuspid,  arising-  fnmi  the  regurgitatingr  blood -current.  This  may 
be  heard  loudest  over  the  lower  part  of  the  sternum,  or  at  the  sternal  end  of  the 
right  fifth  rib.  The  significance  of  this  miirnuir  in  diafj^nosis,  however,  is  impaired 
by  the  fact  that  it  can  not  always  be  sepai-ated  fi-om  the  systolic  mitral  mui*mur 
that  often  co-exists. 


6.  Stenoaifi  of  the  TricuBpid  OriBce. 

Stenosis  of  the  tricuspid  orifice  is  an  uncommonly  rare  disease,  and  hence  it  is 
without  practical  significance.  It  has  usually  l>een  oljserved,  up  to  the  present 
time,  as  a  conjjenital  form  of  heart  disease,  almost  always  combined  with  other 
anomalies  of  development  in  the  heart. 

The  physical  signs  of  tricuspid  stenosis  can  easily  be  oonstnicted  theoretically. 
The  first  result  nmst  be  a  marked  dilatation  of  the  right  auricle,  and  the  occur- 
rence of  a  diastolic  or  presystolic  murmur  over  the  right  side  of  the  heart.  From 
the  rarity  and  complex  character  of  the  cases,  however,  we  have  so  far  seldom 
had  an  oppoi-timity  to  confirm  these  theories  at  the  Ijedsidc. 

The  prognosis  of  this  form  of  heart  disease  is  very  unfavorable,  since  a  long- 
continued  comj>ensation  by  increased  lalmr  on  the  i>art  of  the  right  auricle  is 
scai-cely  conceivable. 

[Seventy  cases  of  tricuspid  stenosis  have  been  collected  by  Be<lfonl  Fenwick, 
whose  analysis  affords  good  gn>unds  for  thinking  that  the  lesion  is  often  acquired. 
In  fifty  per  cent,  of  the  cases  there  was  a  clear  history  of  rheiunatism.  and  nearly 
all  of  the  patients  were  more  than  twenty  years  of  age  at  the  time  of  death. 

This  lesion  is  never  found  alone,  but  invariably  conibmed  with  mitral  stenosis; 
all  but  eight  of  the  cases  were  in  women.  Fenwick  thinks  that  the  infiuence  of 
sex  lies  in  the  less  onerous  nature  of  the  w^ork  of  women  than  of  nien,  the  granu- 
lating edges  of  the  valves  being  kept  more  in  apiX)sition,  thus  healing  with 
adhesion  and  causing  obstructions  at  the  oriBce.] 
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7.  InsTiffiGieiLcy  of  the  Pulmonary  Valve, 

Insufficiency  of  the  pulmonary  valve  is  also  a  very  rare  form  of  heart  diseaae. 
It  occurs  as  a  coogepital  sunjiiitily,  ofteji  combined  with  other  faihires  of  develop- 
ment, or  as  a  disease  acquired  after  birth,  The  anatuniical  changes  in  the  valve, 
which  lead  to  insufficiency,  are  precisely  analogous  to  those  which  cause  insuffi- 
ciency of  the  aortic  valve. 

The  physical  signs  of  this  form  of  valvular  disease  consist  chieily  of  a  marked 
dilatation  and  hypertrc>phy  of  the  right  ventricle,  to  Ije  made  out  by  percussion^ 
and  of  a  loud  diastolic  niurmui'  over  the  pulmonary  valve.  These  signs  are 
explaiue<l  in  just  the  same  way  as  the  precisely  analogous  .signs  in  the  left  ven- 
ti'icle  in  aortic  insulficiency. 

In  general,  pulmonary  insufficiency*  like  aortic  insufficiency,  seems  to  be  com- 
pensated quite  well  for  a  long  time  by  hypertrophy  of  the  right  venti-icle.  In 
many  cases  a  co-existing  patency  of  tlie  foramen  ovale  also  seems  to  he  of  favor- 
able influence,  so  far  as  it  lessens  the  Ktiusis  in  the  rig^ht  auricle  and  the  veins  of 
tlie  budy^  while  it  renders  easier  the  filling  of  the  left  veutincle. 


8.  Stenosis  of  the  Pulmouary  Orifice  (Folmonary  Stenoais)  and  the  other  Con- 
genital Diseases  ot  the  Heart. 

1.  Congenital  Pulmonary  Stenosis.— While  the  stenosis  of  the  pulmonary 
orifice  acquired  in  later  life  is  m  rare  that  it  has  only  a  slight  practical  sig- 
ni6cance,  the  congenital  pulmonary  stenosis  is  of  far  greater  im|H>rUince.  It  is, 
on  the  whole,  the  nu>st  frequent  of  the  coDgenital  forma  of  heart  disease.  Its 
origin  is  to  l>e  i-eferred  either  to  an  endocai-ditis  of  the  pulmonary  valves  during 
fcEtal  life,  or  to  anomalies  in  the  development  of  the  hejul.  The  stenosis  is  often 
situated  not  merely  at  the  pulmonary  oritice  itself,  but  fartbej*  back  in  the  conus 
arteriosus,  which  seems  tt>  be  narrowed  by  the  formation  of  myocardial  cicatrices. 
The  pulmonary  artery  is  often  also  narn>wed  as  a  whole.  In  the  majority  of 
cases  we  find,  in  addition,  other  anomalies  of  development  in  the  hi^art,  espe- 
cially patency  of  the  foramen  ovale,  great  defects  in  the  ventricular  septum,  and^, 
In  alxjut  half  the  cases,  patency  of  the  ductus  Botalli,  etc. 

The  symptoms  of  congenital  pulmonary  stenosis  sometimes  appear  socm  after 
the  hirth  of  the  child.  The  fiiiit  thmg  that  strikes  us  is  the  marked  cyanosis, 
which  is  constant,  or  else  comes  on  with  crying,  or  with  movements  of  the  body. 
Many  children,  however,  reach  a  fair  age,  five  or  ten  years,  but  rarely  more.  In 
some  rases  the  heart  disease  may  btf  so  perfectly  conipensateil  that  the  child  may 
be  comparatively  well  for  a  time,  and  severe  disturbances  may  not  appear  for 
several  years. 

As  a  rule,  children  with  crmgenitjd  pulmonary  .stenosis  present  a  vei*y  strik- 
ing appearance.  The  cyant^is  is  especially  noticeable  in  the  face,  the  lips,  the 
nose^  and  the  hands  aTi<l  nails.  The  parU  njentioned  feel  co<iI.  The  eyes  are 
often  somewhat  promin**ni,  and  thei*e  is  a  slight  a'dcmatous  swcUiug  almut  them. 
Tlie  peculiar  club-like  thickening  of  the  terminal  plialanges  of  the  ringers  and 
toes,  a  result  of  >tiT.sis.  us  seen  aLso  in  many  cases  of  bronchiectiisis,  is  very  char- 
acterLstic.     The  nails  also  pre.sent  a  characteristic  claw-like  curvature. 

Tlie  wliole  <levelopment  of  the  child  is  remarkably  retarded.  The  muscTes 
and  fatty  layer  are  slight,  Tlte  gums  ai*e  sinnetinie-s  very  spongy  and  disposed  to 
bleeds     In  severe  cities  the  child  suffei-s  from  faininess,  vertigo,  etc. 

On  physical  examination  of  the  heart,  we  usually  find  the  cardiac  region  rather 
prominent.  Percussion  gives  an  increase  of  the  heart's  dullness,  especially  toward 
the  right.    This  extension  of  the  dullness  is  due  to  the  hypertrophy  of  the  right 
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ventricle,  wkieh  must  arise  in  the  same  way  as  liypertrophy  of  the  left  ventricle 
in  aortic  stenosis.  Oti  auscultation,  we  hear  a  loud  systolic  murmur,  which  is  per- 
ceptible ov«?r  the  whole  heart,  but  which  has  its  g'l'eates^t  intensity  at  the  sternal 
end  of  the  second  left  intercostal  space.  The  eddies  of  blood,  which  pixxluce  the 
murmur,  may  also  often  be  felt  by  the  hand  as  a  systolic  thrill.  In  some  cases,  how- 
ever^ we  njiss  the  murmur  in  pulmonary  stenosis,  just  as  in  mitral  stenosis.  Tlie 
pulmonic  second  sound  is  weak  or  inaudible,  or  it  is  replaced  by  a  mui-mur  if  there 
is  also  insufficiency  of  the  valve. 

The  coui'se  of  contjenital  puhnonarj-  stenosis  is  alwa>'s  unfavorable.  As  baa 
been  stated  alxive,  only  a  few  children  g-et  l>eyoud  the  ap^e  of  lifteeu  years.  Death 
ensues,  either  with  g^eueral  disturbances  of  compensation  evidenced  by  dyspncea 
and  tlropsy,  as  in  every  other  form  of  heart  disease,  or  from  complications.  Among 
the  latter,  we  may  mention  cspeciiilly  the  very  frequent  development  of  phthisis, 

2.  Tke  BemainiJig  CoEgenital  Lesionfl  of  the  Heart.— Inasmuch  as  other  con* 
geuital  lesions  than  pulmonary  stenosis  have  hut  slijarht  clinical  importance,  we 
will  limit  ourselves  here  to  a  brief  review  of  the  same.* 

{a\  Patency  of  the  foramen  ovale  is  a  comparatively  frequent  lesion,  whether 
alone  or  combined  with  others.  Physical  si^s  are  mostly  absent.  In  a  few 
cases  a  presystolic  murmur  has  been  heard.  When  mitral  insufficiency  co-exists 
with  a  fjuteut  foramen  ovale,  venous  pulsation  may  be  caused. 

ib)  Defecti"!  iu  the  septum  l>etween  the  ventricles.  These  are  most  frequently 
situated  in  the  posterior  section  of  the  anterior  septum,  mu\  they  likewise  are 
aa9<iciated  with  other  jmomalies,  such  as  abnormal  distribution  of  the  arteries, 
pulmonary  stenosis,  or  defects  in  the  septum  between  the  auricles.  Sometimes  the 
patency  of  the  septum  gives  rise  to  a  syst4jlic  murmur,  but  a  diagnosis  of  the  con- 
dition durinjij^  life  is  scarcely  ever  possible. 

Iv)  Persistence  of  the  ductus  Botalli.  Inasmuch  as  this  contributes  blood 
from  the  aorta  to  the  pulmonary  circulation  the  pressure  in  the  latter  is  i-aised, 
hence  there  is  to  be  observed  accentuation  of  the  second  pulmonic  sound  and 
hypertrophy  of  the  right  ventricle.  Thero  is  s«)metimes  also  a  loud  systolic 
murmur. 

((/)  We  hiive  alremiy  spoken  of  congenital  stenosis  of  the  tricuspid  valve. 
CoD^nital  narrowing  of  the  mitral  valve  and  of  the  aortic  valves  may  also  occur, 
but  they  are  extremely  rai*e. 

9.  Combined  Valvular  Dueases  of  the  Heart. 

Although  in  what  luts  pi'eceded  we  have  dealt  \vith  the  several  forms  of  valvu- 
lar disease  of  the  heart  separately,  in  order  to  present  them  in  a  general  way, 
yet  in  reality  combinations  of  them  often  occur  in  great  variety.  We  find 
especially,  as  has  alrejjdy  t>een  mentioned,  stenosis  of  an  orifice  co-existing  with 
insutfictency  of  the  accompanyiug  valve;  but  diseases  of  two  or  more  different 
valves  are  not  infrequent,  combined  in  the  most  diverse  manne»*s.  The  physical 
signs  of  these  "  ctmibined  forms  of  hexirt  disease  "  may,  of  course,  be  inferred  from 
the  signs  of  anomalies  of  single  valves,  hnt  the  phenomena  are  often  so  compli- 
cated that  the  diagnosis  of  combineil  heart  dise^ise  is  generally  much  harder  than 
that  of  the  simple  forma.  Sometimes  the  single  forms  neutralize  one  another  in 
their  action.  For  example,  the  left  ventricle  is  usually  small  in  pure  mitral  ste- 
nosis, but,  if  aortic  insutficiency  be  also  pi-escnt,  it  is  nevertheless  found  dilated,  at 


*  A  more  ext<;nfcf  ve  presentation  of  the  subject  can  be  found  in  G«rh  tirAVa,  '*  Handbmh  dcr  Klndor- 
krmnkhfiten,"  Bund  iv,  written  by  Kiiuehfiws,  ami  in  text-bc»oki*  on  pntholo^icttl  anatomy— for  ex- 
ample, Orth'it. 
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IflVitlo  a  certain  de/2:n»e.  The  influence  of  an  absolute  or  relative  tricuspid  insuf- 
fleiciicy  on  the  action  of  mitral  disease,  especially  the  decrease  in  tension  in  the 
pulmonary  vessels  caused  by  it,  and  also  the  diminished  accentuation  of  the  pul- 
monic sound,  have  bt»en  mentioned  above. 

in  reference  to  the  clinical  symptoms  of  combined  heart  disease  we  may  say, 
on  the  whole,  tliat,  in  a  lar^e  nural>ep  of  cases,  the  disease  of  otie  valve  stands  out 
as  predominant  in  the  whole  picture  of  the  disease.  The  other  nnouialios  are  only 
Eilightly  noticeable,  and  oft*^n  of  later  dale.  Hence,  we  may  find  at  the  autopsies 
of  p&tients^  who  during  life  huve  shown  the  symptoms  of  disease  of  only  one 
particular  valve,  unimportant  changes,  like  fresh  endocarditis,  on  the  other  valves* 
which  have  been  without  chnical  signiflcauce. 


QsRXRjkL  Comparison  of  the  most  Important  Physical  Signs  in  Valvular 

Disease  of  the  Heart. 


Fonnof 
Hean  DfamMe. 


1.  MUml  in. 


JHtml 


iNfkPSOnOH. 


Strong  apex-l)eat, 
often  somewhttt 
displaced  out- 
ward. 

AreAof  enrdiac  tin- 
iml?e  t>nlurgeil, 
epigiistric  pldstt- 
tion. 


Palpatioh. 


Systolic  thrill  at 
the  apex.  Quite 
Btrong  radial 
pulf=<\ 

Diiu-t.ilic  thrill  at 
tho  afM>x.  Sniull 
iiml  often  irregu- 
liir  |mls<\ 


PBKCCBBfOir. 


AorttC   ttt 


4.  Aorfie 


Apex  -  Im  ill       very  \  t-ry  Mrong,  hea\*- 
strong,  eHs[)laivil       in^  <i]i<*x  -  bciil, 


dowiiwnnlntiilt 
the  left.  VJKihl. 
pulsntion  of  tltc 
mxKlium  -  siu^d 
and  smaller  ar- 
iories. 


Apex  -  iH'ftt  dis- 
placed to  the 
loft. 


I*}ihus  ceUr. 


Heart's  action  not 
very  ulrong. 

PufM         small, 
sometimes  slow. 


Hypertrophy    of 

fheleft^  later  of 
the  right  ven- 
tricle. 
I!ypiM'tr*»phy  of 
the  right  ven- 
tricle. 


Marked  hyper- 
trophy of'  the 
left  ventricle. 


AvtcvvtATKm, 


Hypertrophy  of 
"the  left'  ven- 
tricle. 


Ijoud  systolic  murmur 
at  the  tipi^x,  Pul- 
monic  second  sound 
ncoentu&ted. 

DiuLstolie  or  presys- 
tolic murniurat  tho 
apex.  Fii-st  *oiui<l 
sometimes  loud. 
Pulmonic  second 
Sound  accentuated. 
and  sometimcfs 

double. 

Loud  diastolic  aortic 
Krurnnir,  esfHK-ially 
over  the  upper  part 
of  the  sternum. 
Sound 8  in  the  ar- 
teries (femoral  and 
brachial  sounds, 
etc.).  Sometimes 
a  (Uiuble  sound  or 
floubli^  murmur  in 
the  femonil, 

LoikI  systolic  aortic 
ratirmur,  transmit- 
ted to  the  right. 


[Bramwell  rejKirts  that  of  181  ca$»e$  with  miicrosoopic  valvular  lesion,  the  tri- 
cuspid was  implicated  hi  ;i:V58  [ht  cent,  i  in  all  but  12  |)er  cent,  of  these  the 
changes  were  recent.  Hence  he  thinks  that  tricuspid  endocarditis  is  generally 
recovereil  from,  and  this  he  attributes  ky  the  i-elatively  small  Ktrain  t<»  wliicli  that 
valve  is  subjected.  Tl»e  obvious  therapeutic  deduction  is  the  itnportauce  of  rest 
in  mitral  endocarditis.  1 


OrarsBAL  SEgrEL/K  and  Complications  op  Valvular  Disease  of  the  Heabt, 

After  having  discussed,  in  what  preccnies,  the  mechanism  of  the  single  forma  of 
valvular  disease,  and  the  pliysical  signs  derived  from  it,  we  must  now  describe  a 
number  of  symptoms  and  sequelje  which  may  he  present  to  a  greater  or  less  degree 
in  all  forms  of  valvular  disease.  With  them  we  must  also  mention  certain  pecul- 
tarities  of  the  individual  forms. 
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1,  Subjective  Symptoms. — ¥u\ly  compensated  heart  disease  may  exist,  at  lea.st 
for  a  loDg-  lime,  without  auy  subjective  symptonis.  This  is  eai)ecially  the  case  in 
aortic  insufficienoy,  more  rai'ely  in  mitral  iusufficieiacy.  Stenosis  of  the  mitral 
or  of  the  aortic  valves  almost  always  causes  subjective  syinptoiiis.  These  symp- 
tuina  often  do  not  exist  so  long  as  the  patient  keeps  perfectly  quiet  physically  and 
mentally,  but  they  develop  under  a]>iM'npria(e  circumstances. 

The  existing-  subjective  syinptoius  in  heart  disease  are  by  no  means  always 
referred,  in  the  fli*st  place,  to  tlie  heart  itself.  It  sometimes  happens  that  the 
jialient  comes  to  the  physician  complaining  of  various  digestive  disturbances,  or 
in  other  cases  of  headache,  vertigo,  etc.  The  physical  examinatiuu  alone  leads  us 
to  recognize  the  heart  disi»a.se.  As  a  role,  the  patient's  first  and  chief  complaint 
is  directed  towai'd  his  difficulty  ni  brtathiug.  The  shortneijs  of  bi-eath,  which 
increases  on  any  physical  exertion,  couies  on  quite  early  in  many  cashes.  In  the 
later  stages  it  is  almost  always  the  most  distressing  spnptom.  It  arises  as  a  i-esult 
of  the  overfilling  of  the  pulmonary  vessels  with  bli>«id,  and  the  consequent  delay 
ui  the  pulmonary  circulation,  and  impairment  of  the  transfer  of  gases  in  the  lung. 
In  the  later  stages  the  anatomical  changes  in  the  lung  tend  to  increase  tlie  tlyspna?a. 
Until  lately  it  was  usually  assumed  that  the  distended  capillaries  encn>ached 
uiM>n  Ihe  lumen  of  the  alveoli,  ami  Ihas  diminished  their  capacity  for  air.  Basch, 
however,  claims  that  the  alveoli  Jiecotiie  distended  by  the  jmssive  congestion  in 
the  pulmonary  circulation,  bcciiiise  the  capillaries  are  stretclied  (swelling  of  the 
lungs).  One  element  in  the  development  of  tlie  dyspnoea  is  the  ''pulmouai'y 
rigidity."  The  diminished  exj>ansibility  of  tlie  lungs  thus  occasioned  offers  the 
same  hindrance  to  respiration  as  is  seen  in  pulmonary  eraphyseraa.  Further 
investigations  are  necessary  in  order  to  determine  the  clinical  in^portance  of  these 
conditions. 

The  secondary  hroncliitis  of  heart  disease  Is  a  very  great  facl<ir  in  the  dyspncoa. 
Tliis  bronchitis  is  a  frequent  i-esultof  the  pulmonary  stasis.  Often  the  respiratory 
distress  increases  and  decreases  simultaneously  with  cor  res  i>on  ding  variations  in 
the  bronchitis.  A  purely  mechanical  cause  of  dyspnoea  is  the  compression  of  the 
lower  portion  of  the  left  lung  by  great  can:lia<!  hypertrophy.  The  highest  grade 
of  dyspncea  is  reached  when  finally  hydivjthorax  and  puhnonary  nedema  are  devel- 
ojjed.  From  what  has  already  been  stated^  it  is  easy  to  see  why  lesions  of  the 
mitral  valve  which  directly  impair  the  pulmonary  circulation  lead  so<mer  txj 
shortness  of  brealli  than  do  legions  of  the  aortic  valves.  Sometimes  the  dyspnoea 
in  heart  disease  occurs  in  paroxysms  (cardiac  asthma).  This  k  probably  in  most 
cast?s  dependent  upon  a  sudden  cardiac  failure,  especially  iuvoh-ing  the  left  ven- 
tricle. 

Palpitation  is  the  first  subjective  symptom  to  be  mentioned  of  those  which 
are  i-eferrt^d  directly  to  the  heart.  It  is  not  yet  accurately  determined  under 
what  circumstanccjs  tht*  action  of  the  heart  is  perceivetl  by  the  patient  himself. 
We  sometimes  see  an  tmconnnordy  strong  action  of  the  heart,  as  in  aortic  insuffi- 
ciency, which  is  not  perceived  at  all  subjectively.  In  other  eases,  where  objec- 
tively the  heart  ls  not  cs{>ecially  active,  palpitation  forms  the  |>atient'8  chief 
complaint.  It  usually  firet  appears  when  the  heart  disease  ceases  to  be  fully 
ccmi|>ensated.  It  is  increased  or  first  excited  by  physical  exertion  or  mental 
excitctnent.  In  many  patients  attacks  of  palpitition  o<^cur  without  any  discover- 
able external  c^use,  due  apparently  to  nervous  disturbance.  They  are  sometimes 
associated  with  a  striking  acceleratirtn  of  the  pulse,  the  so-called  tachycardia. 

Pain  in  the  cardiac  region  is  only  rarely  present  in  heart  disease.  The  patients 
more  frequently  complain  of  an  indefinite  feeling  of  pressure  and  oppression  in 
the  chest,  but  attacks  of  severe  pam  in  the  cardiac  region  do  occur*  esi>eciaJly  in 
patients  with  aortic  insufficiency— pain  shooting  into  the  shoulders  and  arms^  the 
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so-called  angina  pecforin,  vidt*  infra.  Pains  in  thn  epigastrium  and  abdomen, 
which  Bomeiinies  form  the  chief  annoyance  of  the  patient,  usujiJly  depend  upon 
passive  congesstion  of  tlie  liver  {vide  infra),  or  upon  the  tension  of  tbe  abdominal 
walls  from  ascites,  a?denia,  etc. 

We  must  finally  mention  here  the  rheumatoid  pains  in  the  joiuts  and  mu&cles, 
from  which  many  ]>uticnt8  with  heart  disease  suffer. 

Tlie  greatest  Hubje^'tive  distress  occurs  in  tlie  last  stages  of  heart  d].sease,  when 
Ifeneral  dwipsy  develops.  The  patient^s  helplessness  usually  culminates.  All 
motions  of  the  body  are  tlilRcult,  the  dyspucBa  and  oppresKiou  in  the  chest  con- 
aiftntly  increase,  until  death  finally  releii«es  the  patient  from  bin  mournful 
condition. 

2,  Beqnelffl  in  the  Heart  Itsell— We  have  alreody  discussed  the  most  impor- 
tant sequeke  of  valvular  disease  in  the  heart  itself,  itn  hy|)ertrophie»  and  dihita- 
tious.  It  remains  for  us  to  descrilw  the  influence  of  the  ciiinliac  disease  on  tlie 
frequency  and  re^uhmty  of  the  heart's  uction,  and  also  to  discuss  some  secondary 
diseases  of  the  cardiac  muscle  and  of  tlie  pericardiunu 

In  every  well-compensated  heart  disea.se  the  heart's  action  may  for  a  longf  time 
be  of  approximately  normal  frequency  and  regularity.  Wo  often  find  a  constant 
and  modmte  acc«?lei'atiou  of  the  pulse,  which  is  easily  increased  ft\nii  l<'mporary 
oauses.  Permanent  slowing  of  tbe  pulse  is  rare  in  valvular  disease  of  the  heart. 
It  is  most  fn^quent  in  aortic  stentisis,  where  it  is  in  part  of  tom|X'nsat<jry  signiH- 
canoe.  Marked  chaiip?8  in  the;  frequency  of  the  pulse  depend  upon  severe  dis- 
turbances of  the  nervous  app:iratus  in  the  heart.  Hence  they  are,  as  a  rule,  as- 
BOciated  with  irregular  action  of  the  heart.  The  frequency  of  the  pulse  may  then 
roach  120  or  110  a  minute.  Diminution  of  the  freciuency  to  .*)()  or  30  are  much 
rarer.  We  may  mention  as  an  unusual  but  inteif.stiiig  symptom  tbe  sudden  at- 
tacks of  enormous  acceleration  of  tbe  jJuJse  to  2W)  t>r  more— tacliyoaidia — which 
aeeui  U:t  be  espe^L'ially  frequent  in  miti'al  disease.  In  the  ijiterval  there  is  usually 
a  quiet  action  of  the  heart  and  a  complete  eomix-nsation  of  tlie  heart  di.sease.  The 
inoreaae  in  the  pidst*  comers  on  quite  suddenly,  and  is  fretjuently  associated  with 
subjective  feelings  of  i>a1pitation  and  di.stress.  It  may  last  for  several  hours  and 
tlien  (lisappe.ar  again,  also  quite  suddenly.  The  precise  cause  of  these  attacks  is 
unknown.  We  may  prtiliahl y  reganl  it  as  a  temporary  paralysis  of  the  inhibitory 
apparatus  of  the  heart. 

Arhj-thmia  of  the  heart  is  of  still  greater  importance  than  anomalies  of  the 
pul»e-fre<inency.  It  alwuya  |K)ints  to  a  severe  disturbance  of  the  nervous  appa- 
ratus of  the  heart.  The  general  circulatory  disturl wince  which  follows  ever^^  valv- 
ular disease  must  of  coui-se  make  itself  felt  in  tbe  heart  itself,  and  the  nerves  anil 
ganglia  of  the  heart  can  not  renmin  undisturbed  by  it.  Henoe  we  generally  »ee 
marked  variations  in  the  frequency  and  rbytlim  of  the  heart's  action  along  with 
tbe  other  signs  of  Ijeginning  disturlwince  of  compensation;  but  daily  clinical 
experience  teaches  us  that  there  is  not  a  perfect  parallelism  between  the  two  symp- 
toms. We  tind  often  enough  in  hoart  disca'^e  quite  a  coDsidertiblo  irregularity  of 
lbs  pulse  without  any  of  the  other  signs  of  marked  disturbance  of  comi^nsation, 
and,  on  the  other  hand,  we  see  in  many  patients  an  almost  perfect  regularity  of 
the  pulse  up  to  dealb.  In  mitral  disea.se,  especially  in  mitral  stenosis,  arbythmia 
of  tbe  heart  Is  nmch  more  frequent  than  in  ai>rtic  disease. 

We  can  not  here  diKcuss  in  detail  tbe  different  forms  and  symptoms  of  cardiac 
irregularity.  An  inei|ujility  in  the  intensity  of  tbe  single  beat.s  is  very  often  a.sso- 
ciated  with  the  irregularity:  tbe  irregular  pulse  is  also  an  unequal  pulse.  The 
weaker  bt'art-lH.'atH  s<»metimes  cause  a  pulse  which  Is  no  longer  perceptible  in  the 
radial  artery,  so  that  wo  can  determine  the  true  fi'equency  of  the  heart-lieat,  not 

counting  tlie  radu&l  pulse,  but  only  by  auscultation  of  tbe  heart.     The  occur* 
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rence  of  the  si>-ca]]ed  pulsus  bigeminus  is  of  ii]tci<(st  (see  Fig.  32).     A  second 
weiiker  ooiitmctiun  follows  the  first  strong  sysktle,  even  before  the  ventricular 

diastole  has  fully  ended,  and  then  cKimea  a  longer 
pause.  We  feel  alternately  a  strt>iig  and  quite  weak 
pidse.  The  latter  may  be  irn|)erceptible,  so  that  it 
can  l>e  made  out  only  b}'  the  spbygniogfaph.  In 
bucli  cases,  with  eo-existing  tricus]«d  insuiiiciency, 
we  sometimesj  find  the  number  of  the  venous  pul 
sat  ions  twice  as  great  as  the  number  of  the  radial 
pulsations,  becau.se  the  second  weaker  contraction 
of  the  heuil  produces  a  visible  venous  pulse,  but  not  an  appi*eciable  radial  pulso. 
On  the  whole,  the  pulaits  higeminiw  is  a  bad  sign,  since  it  always  points  to  a 
marked  (Nstin^lwince  of  the  cartliac  innervation;  but  it  may  also  pass  away  again 
and  give  place  to  a  regular  action  of  the  heart. 

Chronic  valvular  disease  of  the  heart  is  often  combined  with  anatomical 
changes  in  the  cardiac  muscle,  and  sometimes  in  the  pericardium. 

Among  the  changes  in  the  cai-diac  muscle,  cloudy  swelling,  and  especially  fatty 
degeneration  of  the  muscular  fibers,  are  the  most  frecjuent.  Tlie  fatty  degenera- 
tion of  the  muscle  occurs  either  in  a  tlilTuse  form,  or  in  little  yellowish  s]x>ts, 
which  are  plainly  visible  on  the  papillary  muscles  and  trabeculae.  The  opinion 
has  often  been  expressed  that  fatty  degeneration  of  the  muscles  is  the  cause  of 
the  disturl wince  of  cotnpensation;  that  the  cardiac  nmscle  performs  its  iucrea.sed 
work  until  fatty  degeneration  eiLsues  and  reduces  its  strength.  This  the<jry  does 
not  entii'ely  correspond  to  the  facts.  We  have  often  M^en  the  greatest  disturbance 
of  comjjensation  in  valvular  disease  when  section  of  the  cardiac  muscle  showed 
no  fatly  degenendii>n ;  and,  on  the  other  fiaml,  we  have  seen  great  fatty  degenera- 
tion of  the  heart,  as  in  pernicious  auiiemia,  when  there  were  no  signs  of  cardiac 
weakness  during  life.  Anaffmically,  with  our  present  auls  to  i*eseaivh,  we  can 
hui"dly  ever  decide  with  certainty  whether  the  cardiac  muscle  was  still  cai>able 
of  performing  its  normal  functions  or  not.  The  usual  state  of  the  case  in  jirobably 
this,  that  fatty  degeneraliun  of  the  cardiac  muscle  is  a  result  of  the  disturbance 
of  compensation,  and  especially  of  the  deficient  supply  of  arterial  oxygeJiated 
blood  to  the  muscle  (see  the  chapter  on  anaemia). 

A  frequent  affection  of  the  canhac  muscle  in  valvular  disease  is  the  presence 
of  cicatrifial  changers  and  so-called  myrK-anlitic  nodules  m  the  substance  of  the 
heart.  Chr*inic  endix-arditis  may  threetly  invade  the  subjacent  parts  of  the 
cardiac  mus<.'les  and  set  up  a  chnmic  intiammation  thei*,  but  the  cardiac  cicatrices 
usually  have  another  origin.  The  connective-tissue  thickening  beneath  the  endo- 
canlium  is  the  result  of  a  simple  atrophy  of  the  supc^rficial  muscular  filjers  due  to 
the  increased  internal  pressure  of  the  blootl,  as  in  mitral  or  aortic  insufficiency. 
The  connective'tissue  nodules  within  the  cardiac  muscle,  however,  depend  upon 
a  deficiency  in  the  hx'al  supply  of  arterial  blood.  Simple  sclerotic  thickening  of 
the  conmary  arteries,  or  complete  embolism,  or  thi"ombosis  of  a  small  branch  of 
one  of  tJiera,  is  the  evident  cause  of  tliese  circumscril>ed  cicatrices.  It  is  certain 
that  the  hitter  may  reduce  the  capacity  of  the  cartliac  muscle  for  work,  but,  on 
the  i>ther  hand,  we  often  find  cicatrices  of  myocarditis  without  any  signs  of  a 
previous  disturbance  in  the  comi>en8ation  of  the  heart.  A  fuller  discussion  of 
this  subject  will  be  found  in  the  next  chapter. 

Pericarditis  is  not  very  rare  as  a  result  of  chronic  valvular  disease.  It  is 
always  a  dangerous  comidication,  and  may  cause  death.  Regartling  its  origin, 
we  have  found  that  almost  all  the  cases  of  heart  disease  complicate*!  with  peri- 
carditis show  changes  in  the  aortic  valves.  Hence  it  dtK>s  not  seem  improbiible  to 
ns  that  the  origin  of  the  secoudary  pericarditis  in  such  cases  is  due  to  a  direct 
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invasion  of  the  periranlium  by  the  excitanta  of  inflammation  passing  from  the 
aortic  valves  thnnifrh  tlie  walls  of  the  bkM>d-VPss<?l. 

3.  Symptoms  of  Stasis  in  the  Bifferent  Organs  of  the  Body.— As  has  frequently 
been  mentioned  m  what  pt*ecede.s.  the  results  of  stasis  of  the  blood  make  them- 
selves manifest  in  heart  disease  in  various  organs.  We  have  already  spoken  of 
the  important  results  ^►f  )>Io(xl  stasis  in  the  lungs.  It  remaius  for  us  to  discuss 
ibe  symptoms  of  stasis  in  the  systemic  veins. 

As  soon  as  the  flow  of  venous  blood  into  the  right  side  of  the  h^art  is  hindered, 
the  venous  stasis  is  shown  by  the  cyanotic  appearance  of  the  ^mtient.  This 
cyanosis  may  exhibit  any  degree.  In  heart  disease  which  is.  on  the  whole,  still 
well  compensated,  it  is  recoj^nized  only  by  the  pnicticed  eye  of  the  physician  as 
a  slight  bluish  tm^  of  the  lijia,  the  ala?  of  the  nose,  the  cheeks,  or  the  nails. 
With  the  increase  of  the  disturbance  of  com^^ensation  the  cyanosis  increases,  if 
It  be  not  modifled  by  the  co-exL<itence  of  freneral  anaemia.  In  mitral  diseaae, 
especially  in  mitral  stenosLs,  the  cyanosis  is  usually  more  mark*?d  than  in  aortic 
disease.  The  large  veins  also  become  plainly  visible  as  a  result  of  their  complete 
filling,  espe^'ially  the  large  external  jugulars. 

A  further  important  symptom  which  follows  the  venous  stasis  is  the  cptlciua^ 
the  dropsy  of  heart  disease.  As  we  know  from  general  pathology,  every  venous 
stasis,  if  it  reaches  a  certain  grade,  leads  to  a  transudation  of  the  fluid  of  the  blood 
from  the  capillaries.  If  the  lymphatics  can  no  loii^r  curry  this  transudation 
away,  it  collects  in  the  meshes  of  the  tissues  and  leads  to  oedema.  The  oedema  of 
heart  disease,  therefore,  does  not  appear  until  the  venous  sta-sis  has  reached  a  certain 
decree,  and  the  compensation  of  the  heart  disease  has  become  impaired.  It  first 
appears  in  those  parts  whej*e  there  is  a  particularly  loose  tissue,  us  in  the  eyelids 
and  the  scrotum,  or  whei-e  meclianical  conditions  favor  its  development.  The  legs 
usually  swell  first,  esjiecially  aliout  the  ankles,  because  here  the  stasis  of  the  venous 
blood  is  incretisecl  by  gravity.  At  first,  slight  oedema  appears  only  temporarily 
and  by  day,  and  disappears  again  while  the  body  is  m  bod  at  night ;  but,  as  the  dis- 
turbance of  c<:»mpensation  increases,  the  uedema  also  constantly  grows  worse,  espe- 
cially in  the  dependent  jMirts  of  the  body,  until  finally  it  may  wach  ibe  highest 
degree  of  dropsy.  Besides  the  oixlema  of  the  skin,  transudutioiis  intu  the  interual 
cavities  occur,  especially  into  the  alKlomen  and  the  pleuml  cavity. 

The  patient's  distress  is  decidedly  increased  by  marked  a^tlema,  as  luis  already 
been  said.  All  the  motions  of  the  swollen  extremities  ai-e  c<insulerably  impeded. 
Hydrothorax  and  ascites  increase  the  dyspnoea,  the  former  by  compression  of  the 
lungii,  the  latter  by  up^vanl  pressure  on  the  diaphragm.  The  passage  of  urine 
niay  be  rendered  very  ditflcult  l.\v  cedema  of  the  prepuce,  Be.sicle.s  that,  we  must 
mention  that  the  skin,  when  very  oHlematous,  is  quite  apt  to  become  the  seat  of 
furuncular  and  erysipelatous  inthimmations. 

The  results  of  stasis  in  the  internal  organs  may  be  best  seen  in  ilie  liver,  spleen, 
and  kidneys. 

Pas»i\^e  congestion  of  the  liver  is  manifested  by  quite  a  considerable  increase 
in  the  size  of  the  organ.  The  lower  boundarj-  of  the  liver  dullness  extends 
several  fingers'  breaflth  l>eyond  the  edge  of  the  riKs,  and  the  lower  border  of  the 
liver  may  often  be  jitainly  felt  The  liver  may  al.so  >»e  enlarged  in  cases  where 
there  an?  no  other  marked  .signs  of  passive  congestion,  such  as  dropsy.  Quite 
severe  pain  in  the  hepatic  region  sometimes  arises  from  the  tension  of  the  capsule 
of  the  liver.  In  the  later  stages  the  liver  may  grow  smaller  again  from  the  par- 
tial atrophy  of  its  cells. 

Jaundice  often  develops  in  heart  disease,  aa  a  result  of  passive  congestion  of 
the  liver,  or  perhaps  sometimes  from  a  secondary  duodenal  catarrh.  The  i>eculiar 
mixture  of  a  cyanotic  and  slightly  jaundiced  hue  of  the  skin  is  very  characteristic 
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in  maoy  cases,  esi)efmlly  in  niitra]  disease.  It  sliould  be  added  tliat  the  yeUowisli 
disfolnmtiofi  of  the  skiu  in  heai't  disease  is  pn:)bably  not  always  a  genuine  icterus, 
but  may  b«  occasioued  by  the  deposit  of  other  pigments  in  the  skin. 

Passive  congestion  of  tho  spleen  arises  if  the  stiLsis  of  the  blood  extends  t«  the 
splenic  vein.  The  spleen  iucreaaes  in  size  and  becomes  tu'ai  and  dense.  U  is 
often  liard  to  make  out  ike  congestion  fi'om  the  increase  of  the  splenic  dullness, 
because  percussion  of  the  spleen  is  uncertain  if  there  be  also  ascites,  hydi-othoi-axt 
etc.  We  can  often,  however,  plainly  feel  tho  enJarg^  apleeu  under  the  edge  of 
the  ril>s  on  the  left. 

We  recognize  passive  longestion  of  the  kidneys  by  the  clianges  in  tho  urine. 
The  amount  diminishes,  thf*  urine  becomes  daJ'ker,  moi'e  concentrat«?d,  of  a  higher 
specific  i^ravity,  and  of  greater  acidity.  A  setiiment  of  uric  acid  or  of  sodie  unite 
very  commonly  forms  in  it.  In  marked  degrees  of  stasia  there  is  albumen  in  the 
urine.  The  amount  of  albumen  is  usually  slight,  but  it  may  equal  one  thii-d 
or  one  fourth  of  its  volume.  Under  the  microscope  we  ibul,  in  the  urine  of  simple 
passive  congestion,  only  im  occasional  hyaline  cast,  and  a  lew  red  and  white  blood- 
corpuscles.  Genuine  acute  or  chronic  nephritis,  however,  may  also  develop  a^s  a 
complication  in  heart  disease. 

We  may  refer  the  numei*ous  gastric  and  digestive  disturbances,  like  loss  of 
appetite,  vomiting,  constipation,  and  diarrhoea,  from  which  such  jjatieuts  often 
sutler,  to  tlie  sta.sis  in  the  blood-vessels  of  the  stomach  aud  intestines. 

4.  Embolic  Processes.— The  slowing  of  the  circulation,  and  the  disturbances  in 
the  nutrition  of  the  walls  of  the  vessels,  which  result  from  it,  often  give  ri.se  in 
heart  disesise  to  the  formation  of  thrombi.  These  are  situateil  in  the  heart  itself, 
on  the  diseased  valves,  in  the  recesses  between  the  tmbecuke,  in  the  auricles, 
et*^.,  or  else  they  form  in  the  veins,  especially  in  those  of  the  lower  extremity. 
From  these  thrombi  fibrinous  plugs  may  easily  be  set  loose  and  enter  the  circu- 
lation, and  tlius  give  rise  U^  embolic  processes  in  distant  organs.  Some  of  the 
embolisms,  whose  clinical  relations  are  esj^ecially  im]K)rtant,  have  been  more  fully 
described  elsewhere,  and  will  be  mentioned!  only  briefly  here. 

Embdlisni  of  the  pulmonary  arteries,  prrjceeding  from  venous  thrombi  or  frf>m 
throml)!  in  the  right  side  of  tho  heart,  gives  rise  to  ha^morrhagic  infarction  of 
tin;  hmgs.  Its  i*iithogenesis  and  symptmns  have  ali'eady  been  discussed  in  a  pre- 
vious section  (see  page  247), 

Embolism  of  the  cerebral  arteries  is  a  common  cjiuse  of  apoplectic  attacks, 
which  are  not  infrequent  in  heart  disease,  and  which  usually  lead  to  hemiplegia. 
The  anatomical  cause  of  the  hemiplegia  in  these  cases  is  the  enil>olie  softening  of 
the  brain  which  develops.  The  details  of  this  are  given  in  the  section  on  cerebral 
diseases  (see  page  737). 

Embolism  of  the  larger  arteries  of  the  extremities,  like  the  femoral  and  the 
brachial,  is  iiiurh  mwr  than  the  forms  mentioned.  It  leads  to  emlwlic  firangrene 
of  the  exti-einities,  unless  an  adequate  collateral  circulation  can  l>e  established. 
The  skin  of  the  peripheral  parts,  the  fingei-s  or  toes,  first  becomes  cool,  bluish, 
and  at  last,  if  the  circulation  be  wholly  checked,  almost  black.  The  gangrene 
advances  slowly,  usually  occupying  weeks.  Ulcerations  develop  as  the  necrotic 
portions  are  thrown  oif.  The  affection  is  extremely  painful.  The  patient  soon 
becomes  very  miserable  from  the  pain  and  the  septic  fever  that  usually  attend 
the  ulcerations,  and  extensive  gangrene  almost  always  ends  fatally. 

Embolism  of  the  renal  artery,  with  the  foi'ination  of  an  ensuing  hiemorrhagic 
infarction,  may  run  its  coui'se  without  symptoms,  but  sometimes  it  may  be  recog- 
nized by  the  sudden  appearance  of  blood  in  the  urine. 

Emlxilic  infarction  of  the  spleen  is  often  marked  by  swelling  of  the  spleen 
and  by  severe  perisplenitic  pains.     In  other  cases  it  is  wholly  without  symptoms. 
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Embolism  of  a  mesenteric  artery  is  a  very  rare  event  lt8  symptoms  consiKt 
in  a  saddeQ  iutesiiual  liuimorrliage^  in  severe  colicky  pains,  general  collapse,  and 
peritonitis. 

5.  Complieatio&B  on  the  Part  of  the  IVervons  System,— The  most  imfwrtant 

complici^tion  on  the  pint  of  the  uervouii  system— eiiilM.»Hc  softening  of  the  brain 

lias  already  been  mentioned.  We  must  also  state  that  cerebral  liaemoiTbage  may 
occur  in  heart  disea^.  It  is  especially  frequent  in  aortic  insufficiency,  either 
a^  a  result  of  co-existing  atheroma  of  the  cerebral  arteries,  or  perhaps  of  the  ab- 
normally high  tension  of  tlie  walls  of  the  vessels  during  systole. 

Mental  disorders  have  been  repeatedly  observed  in  chronic  valvular  dtsea.se. 
They  are  the  rewult  of  the  disturbance  of  the  circulation,  and  the  consequent  im- 
pairment of  nutrition  in  the  bmm.  Hence  tliey  usually  make  their  first  appear- 
ance m  the  last  stage.^  of  heart  disease,  at  the  same  time  with  the  other  disturbances 
of  compensation.     The  psychoses  m  heart  disease  most  fretiuently  have  the  char- 

iT  of  oielanchnlin,  but  conthtions  of  excitement  also  occur. 

«.  Secondary  Affectioni  of  the  Joints  are  not  rare  in  heart  dise^ise.  Ab  acute 
endocarditis  develojw  m  the  course  of  acute  articular  rheumatism,  so,  on  the  other 
band,  rheumatic  jiains  in  the  muscles  and  joints,  and  even  acute  swelliog  of  the 
joints,  associated  with  fever,  appear  in  the  course  of  chronic  heart  disease.  Both 
affections— that  of  the  heart  and  that  of  the  joints— arise  from  the  same  specific 
cause  of  disea-se,  and  hence  they  may  occur  in  varying  succession. 

7.  General  Symptomi— Fever.^In  congenital  heart  disease,  as  we  have  said, 
the  child's  general  nutrition  is  very  backwartl.  In  heart  disefise  in  adults,  how- 
ever, we  by  no  means  always  see  an  injurious  influence  on  the  general  condition 
of  nutnti<»n.  In  many  patients  we  even  find  a  i*enmrkubly  good  development  of 
fat.  A  marked  general  disturbance  of  nutriiiun.  such  as  great  amcniia  and  gen- 
eral emaciation,  f>ften  develops  in  the  later  stages,  esjx*cially  in  aortic  insuffi- 
ciency.    The  wasting  Is  of  coui-se  often  hidden  by  the  n^dcnia. 

In  general,  chronic  heart  disease  runs  its  course  without  fever,  but  periods  often 
occur  in  the  course  of  the  disease  when  there  is  a  uiodenite  and  usually  irregular 
fever.  Marked  disturbances  of  the  general  condilion  may  or  may  not  be  associated 
with  it.  The  basis  of  the  fever  is  probably  an  acute  exacerbation  of  the  endo 
carditis,  except,  of  course,  in  accidental  complicatiims.  All  variations  occur,  fi*om 
a  mild  febrile  movement  without  further  symptoms  to  a  sevei-e  acute  recurring 
endocanhtis  (q.  v.).  In  other  cases  the  fever  is  connected  with  secondary  swelling 
of  Uie  joints,  or  with  embolic  processes. 


General  CornsE  and  Prognosis  of  ValvuIiAR  Disease  of  the  Heart. 

Tlie  course  of  valvular  disease  of  the  heart  is  in  most  cases  very  chronic.  It 
may  last  for  years.  So  long  as  there  is  a  complete  compensation,  the  patient  feels 
almost  perfectly  well:  sometimes  he  even  has  no  misgivings  as  to  his  trouble. 
The  alight  difficulty  in  respiration  and  the  incapacity  for  physic-al  exertion  are 
noticed,  but  little  attention  is  paid  Ut  them,  because  the  patient  is  used  Uj  them. 
In  other  causes  there  is  a  mtxlerate  clisturbnuce  for  a  hmg  time,  but  it  may  t>e  borne 
quite  easily  if  the  patient  is  mtional  and  prudent  in  his  conduct. 

We  can  not  make  any  general  statement  as  to  the  length  of  the  stage  of  com- 
pensation, Ijecause  cases  differ  very  greatly  in  this  respect  It  depends  in  part 
upon  the  intensity  of  the  heart  disease,  in  imrt  u|m>u  the  external  comlitions 
under  which  the  iiatienl  lives,  and  in  part,  certidnly,  upon  the  ditferent  indi- 
vidual capacity  for  work  and  power  of  resistance  of  the  heart.  Thus  it  liapj)ens 
that  many  cases  last  for  din^ades,  while  in  others  severe  sequeht?  api>ear  within  a 
.few  months.     External  injurious  agencies,  acting  on  the  patient,  aiH?  of  great 
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influence  on  the  course  of  heart  disease.  Severe  physical  exertion,  an  inJudicioiM 
manner  of  living,  intercurrpiit  febrile  disease,  mental  disturbances,  care,  and 
anxiety  are  often  followed  by  unhappy  consequences, 

II  the  first  signs  of  disturbe*!  compensation  ap[)ear,  if  severe  dyspnoea,  slight 
lema  of  the  ankles,  etc.,  develop  for  the  first  time^  these  syniptonjs  may  disap- 
peai"  again  completely  under  proper  treatment.  Severe  disturbances  of  compen- 
sation even,  grt^at  genc^fil  tlrojm',  associated  with  very  weak  and  irregnhir  action 
of  the  heart,»  may  abate,  after  a  few  weeks*  duration,  and  the  patient  may  feel 
quite  well  again.  Exacerbations  of  the  disease  may  come  on  several  times  and 
as  often  improve.  Finally,  of  course,  the  improvement  is  incomplete.  Persistent 
oedema  and  the  other  results  of  venous  stasis  ensue,  the  sympt^jms  constantly 
increase  in  severity,  esjiecially  the  dyspnoea,  until  the  patient  dies  after  a  long 
and  distress^ing  illness.  Innnediately  before  death  in  heart  disease,  certain  ir- 
regularities in  the  innervation  of  the  heart  and  in  the  respiration  sometimes 
develop.  Among  these  the  so-ca]l<?d  Cheyne-Stokes  phenomenon  deserves  especial 
mention.  It  consi.sts  in  a  i>eculiar  iwriodical  variation  in  the  inspiratory  move- 
ments. There  will  be,  first,  a  complete  pause  in  the  respiration  (apnoea),  and  this 
will  be  succeeded  by  feeble  breathing  gradually  becoming  stronger,  then  gradually 
abating,  and  liually  ending  in  anuthtu*  complete  cessation  of  the  w.spiration.  The 
putieot  usually  becomes  more  comatose  during  the  cessation  of  respimtion;  his 
pupils  cmitract.  During  the  liaitl  breathing  the  patient  recovers  somewhat,  and 
his  pupils  dilal*  ugatti.  The  chief  cause  of  this  rhythmical  breathing  is  prolja- 
bly  to  be  sought  iji  tlie  decided  lowering  of  the  excitability  of  the  respiratory 
centre.  Dunng  the  apnoea  a  considerable  amount  of  carbonic  acid  collects  in 
the  blood  befoj-e  tlie  respiratory  centre  is  sufficiently  sti undated  to  resiuno  its 
activity. 

In  regard  to  the  single  forms  of  valvular  disease,  aortic  insuflflciency  generally 
gives  the  best  prognosis,  masmuch  as  it  may  l>e  very  i>erfeclly  comix^nsatctl  for 
many  years,  but  if  sevej-e  disturbance  of  connH?nsation  once  occurs  in  this  form  of 
heart  disease,  it  gives  a  verj'  unfavorable  prognosis,  .since,  as  a  rule,  we  can  not 
re-invigorate  the  heart,  3flitral  insufficiency  is  also  quite  a  favorable  form  of 
heart  discii.se,  which  may  be  compensfited  for  a  long  time.  Mitral  stenosis  is 
decide<lly  more  unfavorable  in  iti  progniisis.  and  is  as.stx?iate<l  with  more  disturb- 
ance; but  in  all  mitral  <li.sea.ses  very  severe  conditions  may  improve  once  or  even 
repeatedly.  Aortic  stcmisis  is  also  capable  of  quite  gixwi  compensation,  and  ni  this 
respect  it  is  even  more  favomble  for  the  patient  ttian  mitral  stenosi.s,  but  it  often 
causes  pci-sistent  cerebral  symptoms,  such  as  headache  and  vertigo,  depending  on 
anjcmia  of  the  braijK 

Whether  established  valvular  disease  of  the  heart,  is  curable  is  a  question  which 
con  not  be  answered  unconditionally  in  the  negative.  Of  course  in  the  great 
majority  of  cases  it  is  hi  itself  incurable;  only  its  sequolrc  can  be  prevented  or 
removod  to  a  certain  degi-ee.  In  cbildren  ami  young  {people,  however,  cases  some- 
times do  occur,  as  we  oui-selves  have  seen,  in  which  thei-e  are  all  the  signs  of  a 
pwmounced  heart  di.sease,  but  after  a  long  time  recovery  is  complete.  Of  course 
it  is  very  haitl  to  decide  whether  we  r«:Milly  have  to  do  with  a  valvular  thsease  that 
has  Ijeen  cured,  because  simple  dilatation  of  the  heart,  relative  insufficiency  of 
the  valves,  am^mic  c^irrliac  murmui-s,  etc.,  may  easily  be  confounded  with  pure 
valvular  disea.se  of  the  heart. 

Among  the  dangerous  intercurrent  accidents  in  valvular  disease  we  must  make 
especial  mention  of  emlwlic  processes,  which  may  occur  suddenly  and  without 
warning.  The  different  forms  of  embolism  liave  been  mentioned  above,  and  also 
the  occurrence  of  cerebral  hicmon-hage  in  heart  disease.  Intercurrent  acute  dis- 
like typhoid  and  pneumonia,  often  take  a  very  severe  and  dangerous  course 
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m  patients  with  heart  disease,  becaune  they  make  increased  demands  upon  the 
heart's  capacity  for  work. 

Treatment  op  Valvular  Heart  Disease.* 

1.  Prnphtflajris.—Our  rem^xlkiA  to  prevent  the  development  of  heart  disease 
are  very  Jimited.  To  avert  eudot'arditis  in  articuhir  rheumatism  by  the  present 
method  of  treatinj^  acute  rheumatism  with  salicylic  acid  i^^  impoBsible.  The  prub* 
ability  of  the  onset  of  endocarditis  may  be  lessened  only  so  far  as  tlie  whole 
duration  of  the  disease  is  often  considerably  shortene^l  by  salioyhc  acid. 

We  can  also  do  little  in  the  way  uf  prophylaxis  against  the  development  of  heart 
diaease  that  is  chronic  from  the  start,  since  the  cause  of  the  disease  is  in  many 
oases  wholly  unknown  to  us.  Tliose  injurious  influences  deserve  the  most  atten* 
Hon  whicli  may  favor  the  development  of  aiteriid  atheroma  and  its  consequent 
chronic  valvular  disease.  Undue  indulgence  in  alcohol,  too  much  smoking,  and 
injudicious  and  luxurious  ways  of  living:,  are  esfjci'ially  to  be  avoidetL  The  part 
which  thtTse  factors  play,  however,  in  the  devcloptnent  of  a  pure  valvular  disease, 
is  certainly  much  less  than  their  intluenrc  uimiu  the  development  of  certain  func- 
tioiial  and  nervous  disturl>auces  uf  llie  heart  (see  a  later  clmpten. 

pi'here  is  evidence  that  the  alkaline  treatment  of  acute  rheumatism  lessens  the 
danger  of  cardiac  complications  (see  patje  9(»0).l 

2.  Treatment  of  Compensated  Heart  Disease,— li  we  have  to  treat  a  heart 
disease  which  already  exists,  but  which  is  at  the  same  time  fully  compensated^  nur 
treatment  must  be  chiefly  hygienic.  The  patient  must  be  made  awai-e  of  bis  heart 
disease  without  making  him  needlessly  anxious.  Ue  must  be  told  that  his  fiu  ther 
good  health  depends  in  great  jJart  upon  his  own  conduct,  his  discretion,  and  his 
perseverance.  The  [wdient  must  avoid  everything  which  makes  great  demands 
upon  the  heart,  or  which  muy  have  a  directly  nijurioua  uiMuence  on  it.  All 
violent  bodily  exertion,  too  intense  mentul  work,  and  also  all  excesses  in  eating, 
drinking,  smoking,  etc..  must  be  avoidtxl.  Thut  the  physician's  dii-ections  will 
often  oillide  with  the  demands  of  the  patient's  occuimtion,  as  well  as  with  hLS 
favorite  ainnsenients  and  his  hahits,  should  not  deter  the  physician  from  demand- 
ing the  fultillment  of  his  proscnptions,  at  least  so  far  as  possible. 

Treatment  by  clnii^^j  is  usually  unnecessary'  in  c<mi]X'nsated  heart  rlisoase.  W© 
do  not  know  a  rounsly  which  has  a  directly  favoi*able  action  on  heart  disease. 
Th<*  protracted  use  of  nxlide  of  |>«>tassiuin.  Fowler's  »jlution,  arseuifc  of  antimony 
("granules  of  antimony''),  nitrate  of  silver,  etc.,  has  been  reconimendetl.  The 
efficacy  of  these  remedies  is  not  prOven.  We  can  always  try  them,  if  a  mild  dls- 
turl>ance  makes  a  prescription  desirable  and  other  remedies  are  not  especially 
indicated.  Beyond  this,  the  physician  is  usually  contented  with  an  endeavor  to 
improve  the  appetite  and  nutrition  of  the  putient  by  me4ins  of  iron,  quinine,  and 
bitters.  If  there  is  a  susi>icion  that  the  heain  disease  may  he  due  to  syphilis,  a 
trial  of  iodide  of  potash  may  be  made,  but  a  hrilliant  result  fnmi  the  employment 
of  auti-syphilitic  measures  is  hanlly  to  l>e  expected. 

The  employment  of  baths  in  heart  di.sease  deserves  special  c^msideration. 
Numerous  exi;>eriences  go  to  prove  that  they  are  not  only  well  bor-ne  by  cardiac 
patients,  but  tliat  they  exercise  a  pe<niliarly  beneficial  and  invip>rating  inlluence 
upon  the  action  of  the  heart.  In  this  r<»gard,  the  gi'eatest  i-eputtition  is  jxissessod 
by  the  warm  mud  baths,  which  are  rich  in  carlxmic  dioxide,  jiarticularly  those  at 
Nauheim.    Even  where  there  is  incipient  failure  of  compensation,  there  wnll  be 

*  A  Ivnef  ontioftl  sketch  of  the  mechanical  trewtment  of  circulatory  dbturtMiDcc«,  the  so-cuUod 
Oertcl  method,  will  be  found  in  the  appendii  «o  tho  fifth  chafiUir  of  thu  ^ooiioiL 
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marked  improvement  upon  the  use  of  these  or  similar  haths.  Patiente  may  alsa 
employ  at  home  either  siniple,  or^  stiH  better,  sah  Uiths,  ut  a  temperatui*e  of  90*5*- 
93°  (26'*-27'  R- ) .  That  a  changfe  of  ch'niate  may  pwre  beneficial  is  self-evident.  It 
is  particularly  a]>pin>priate  that  jiatients  with  a  tendency  to  bronchitis  or  rheuma- 
tism shoyld  spend  the  winter  South. 

3,  Tj-eatment  of  DiHtnrbanceH  of  (^ompen^atfon,  — As  soon  aa  the  compensa- 
tory activity  of  the  heart  begins  to  be  iui|W4iretl  in  valvular  disease,  as  soon  as 
dyspucea  and  oedema  ensue,  we  must,  almost  always,  resort  to  digitalis.  Digitalis 
in  araall  dosed  has  the  property  of  reducing  the  frequency  nf  the  pulse,  and  also 
of  stren^thenincf  the  individuid  heart-beats,  and  thus  increasing  the  bbxKl -pressure. 
Digitalis  is  indicated  in  every  ca»e  of  heart  disease  if  disturbances  of  compensation 
appear,  and  if  the  pulse  also  is  abnormally  small,  of  abnormally  low  tension,  of 
inci*easeHl  frequency,  and  irrepfular.  The  desired  action  of  digitalis,  then,  is  to 
make  the  pulse  slower,  more  regular,  and  of  higher  tension.  Under  the  influence 
of  an  increase  of  the  arterial  pressure  thus  pmduced,  the  disturbances  of  compen- 
sation disappear  ui  a  way  that  is  often  sur|)rising;  the  urine  especially  becomes 
more  abundant,  the  scanty,  dark,  concentrated  urine  of  passive  congestion  disap- 
pears, the  daily  amount  increases,  and  the  urine  thei'cfoi'e  becomes  clear  and  of  a 
low  specific  gi-avity.  The  cedenia  also  disappears,  the  dyspnoea  ceases,  the  head 
is  clear,  the  general  condition  is  lietter — in  short,  a  complete  compensation  of  the 
heart  disease  may  be  re-establi3he<l.  This  change  is  sometimes  accomplished  in 
a  comparatively  short,  time  —in  a  few  days  or  weeks. 

The  dose  in  which  digitalis  is  to  be  prescribed  can  not  lie  given  absolutely, 
because  the  amount  of  the  active  principle  which  the  plant  contains  does  not 
seem  to  be  quite  alike  in  different  places.  This  is  t!ie  explanation  of  the  some- 
what different  statements  as  to  the  dose  Ut  be  employeil.  In  general,  we  should 
begin  ^vith  small  doses.  We  usually  prescribe  an  infusion  of  the  leaves  of  a 
strength  of  1  or  15  parts  of  digitalis  to  150  parts  of  distilled  water  — a  tea- 
spix>nful  every  one  or  two  hum's.  The  addition  of  syrup  causes  the  medicine  to 
decompose  more  easily,  tuad  is  quite  useless.  The  favorite  addition  of  diuretics, 
liquor  potassii  acetatis^  30  parts^  or  boro-tartrate  of  potassium  and  sodium,  four 
to  eight  parts  added  to  the  infusion,  diminishes  the  strength  of  the  remedy.  It  is 
advistible  to  give  digitals  in  powder,  l>ccause  we  can  thus  define  the  dose  more 
accurately.  We  prescribe  powders  of  one  or  two  grains  of  digitalis  leaves  (gmi. 
0*U5-0*1)  with  seven  or  eight  grains  of  sugar  (grm.  04),  and  give  that  amount 
every  two  or  three  hours.  The  drug  may  also  be  given  in  capsules  or  suspended 
in  water.  It  m  often  a  good  plan  to  inclose  the  powder  in  capsules.  The  other 
preparations  of  digitalis,  the  vinegar  and  the  tincture,  are  less  active.  We  usually 
prescribe  the  latter  when  a  patient  with  a  moderately  persistent  disturtiance  of 
c<mipeusiition  Ls  to  use  digitalis  in  small  doses  for  a  long  time.  We  have  not  yet 
succeeded  in  isolating  the  active  principle  of  digitalis  in  a  durable  form.  The 
"digitaliue"  pi-eparations  brought  into  the  market  up  to  the  present  time  are 
uncertain  in  their  action,  and  hence  are  projierly  but  little  prescribed. 

Digitalis  is  a  remedy  which  is  not  free  frtjm  danger,  liecause  there  is  a  stage  in 
its  action,  which  often  appears,  when  it  is  injuiious.  The  pulse  then  sinks  below 
the  normal,  becomes  weaker  and  also  irregular  and  intermittent,  if  it  was  previously 
regular.  The  patient's  p?neral  condition  l^ecomes  bad,  nausea  and  vomiting  aefc 
in,  and  a  stile  resembling  ctdlapse  may  arise.  Therefore  it  is  a  very  important  rule, 
never  to  prescribe  digitalis  in  large  doses  unless  the  patient  can  be  observed  con- 
stantly and  carefully.  As  soon  as  the  first  signs  of  the  unfavorable  action  of  digi- 
talis occur,  the  remedy  irmst  be  at  once  omitted.  Then  we  give  some  strong  wine, 
or  strong  caf4  noir,  to  prevent  the  patient's  further  collapse..  Since  digitalis 
is  one  of  the  remedies  which  have  a  so-called  cumulative  action,  the  ooeurrenod 
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of  syraptoms  of  poisonrng"  may  be  quite  rapid  and  unexpcctetl.  We  do  well, 
thtirefore,  if  the  desired  favorable  action  follows  the  exhibition  of  dij^italis^  if  the 
puls>^  has  In-icorne  quieter  and  more  I'eg'ular,  and  iiuresifc  has  lieen  establislied.  to 
orait  (he  dig-italis.  We  usually  let  the  patient  take  the  remedy  for  two  to  four 
days,  and  then  omit  it.  The  action  of  the  digitalis  continues  for  several  dajra 
afterward-  Sometimes,  however,  nausea  and  vomiting  are  occasionfnl  by  the 
ingestion  of  no  more  than  fifteen  to  twenty  grains  (gmi,  1  to  1'5)  of  digitalis. 
The  drug  must  then  be  stopi>ed,  although  a  decided  beneficial  effect  may  be 
ol«erved  even  on  the  day  after  the  nausea.  After  leaving  olf  tlie  digitalis  we 
usually  prescrilje  a  diuretic,  like  acetate  of  potassium,  stjuills,  boi»tartrate  of 
{totansium  and  nixlinni.  or  diuretic  herbs.  If  the  pulse  aguin  l>ecome*i  rapid  aud 
irregidar,  we  at  once  resume  the  dif»-i talis.  In  such  cases,  where  the  patient  has 
used  digit.dts  repeatedly,  we  must  gradually  increase  the  do«o.  The  patient  geta 
accustomed  to  the  I'emedy,  as  hapiK-ns  with  so  many  other  di-ugs.  There  is  uo 
iTiaximum  dose,  and  in  Individual  cases  we  must  find  out  the  requisite  amount  by 
triaL  Mi^my  imtients  finally  iM'come  jrenuine  "digitalis  eatei*s,''  and  can  not  exist 
without  large  doses— seventy-five  grains  (grm.  b)  or  more  of  the  |Jowder  a  day. 
In  very  many  causes,  unfortunately,  the  favorable  action  of  the  digitalis  (inally 
ceases  entirely  with  large  doses.  The  remedy  is  then  no  longer  "  borne/'  and  we 
must  omit  it  ejitlrely.  By  tliat  time  the  last  Btage  of  the  disease  has  also  usually 
been  reached. 

If  we  have  to  treat  a  patient  with  Byiiiptoni.s  of  stasis,  and  the  pulse  seems 
neilher  especially  small  nor  frequent^  nor  irregular,  we  may  nevertheless  try 
the  effect  of  digitalis,  but  we  must  Ije  verj'  cautious  in  the  size  of  our  dc^e.  The 
question  is  often  hard  Uy  decide  whether  to  give  a  ijatient  with  aortic  insufficiency 
digitulisor  not.  In  this  form  of  lieail  dbeasc  there  is  often  a  very  strong  and 
regidar,  though  of  coui'sc  abnormally  frequent  pulse,  in  spite  of  the  most  pro- 
nounced disturi>ance  of  com|)ensation.  With  this  we  uuist  not  forget  that,  in 
s])tte  of  the  high  pulse,  the  mean  prcs.sure  in  the  arteries  is  low,  and  hence  in  most 
patients  with  at^rtic  insufficiency  we  can  very  well  make  a  trial  with  digitalis. 
Tliis  is  often  crowne*l  witli  success;  but  still  the  drug  seems  to  be  less  often 
efficient  in  aortic  than  in  nutral  disease. 

In  some,  but  fortunately  nut  many,  cases^  the  digitalis  is  ill-borne  froui  tlie 
start,  because  it  excitf^s  severe  nausea  and  vomiting.  In  gejicral  the  incidental 
action  of  digitalis  on  tiie  stoniach  is  one  of  its  troublesome  pi-opcrties.  If  the 
digitalis  is  not  iKJme  in  one  form,  we  try  another.  We  give  the  powder  instead 
of  the  infusion,  or  vice  verm>  op  we  employ  Uie  tincture.  In  such  cases  we  some* 
times  succeed  if  we  give  the  digiUilis  as  an  enema,  using  a  one-i>€^r-c<^nt.  infusion. 

Caffeine  deserves  the  first  mention  among  the  substances  having  a  similar 
action,  which  have  of  late  been  recommended  as  substitutes  for  digitalis  by  Lepine, 
Hiegel,  and  others.  Given  in  rt>peated  small  doses,  a  totid  of  iifteen  to  twenty 
grains  a  diiy  (grm.  10  to  1'5),  it  often  slows,  regulates,  and  strengthens  the  acti\'ity 
of  the  hearts  and  also  increases  the  ai'terial  pressure.  The  salicylate  of  caffeine 
and  s*>diurn  is  chiefly  used,  three  t-o  five  jrrains  (grm.  0'2toO*Jl)  of  the  powder, 
and  also  the  benzo-citrate  of  caffeine  in  the  sjimc  or  smaller  doses.  Tlic  latter  is 
also  given  sulwufancously.  Besides  caffeine,  we  may  also  mention  heiM?  adonis 
vernalis  and  ronvallaria  niajalis;  but  none  of  these  drugs  a!*e  as  reliable  as  digi- 
tulis.  In  conditions  of  canliac  weakness,  tincture  of  strophanthus  (ten  drops 
aevend  times  a  day)  is  sometimes  det'ideilly  beneficial. 

fDigitalis  is  uso<l  more  commonly  in  this  country  in  the  foinn  of  the  tincture. 
The  urine  affords  a  good  guide  as  to  the  rmfety  of  the  continuance  of  the  drug;  as 
long  as  the  renal  secretion  is  sufHcieni  in  quantity,  aiid  increjisiug  rather  than  di- 
minishing, there  is  no  danger  of  the  toxic  effects.     It  is,  consequently,  a  gowl  plan 
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to  follow  carefully  the  t%venty-four-hmir  quantity  of  urine  when  this  ctin  be 
done. 

Thero  are  cases  in  which  digitalis  must  l)e  takrn  for  long  periods,  hut  it  should 
then  l>e  e^iven  only  twice  a  day,  Willi  twelve  hours'  interval  between  the  dos««, 
unless  the  patient  has  ready  access  to  his  physician;  there  is  then  less  risk  of 
toxic  syniptniiis.  To  the  list  of  drugis  the  action  of  which  is  siniilar  to  that  of 
digitaji'^  and  which  nmy  be  substituted  for  it,  if  it  disa^jrees  or  is  without  effect^ 
may  he  added  hellel)iirein  and  sparteiu  sulphate  (gr.  j-ijK  Fi-aser  i'eiK>rts  well  of 
stnjphanthein;  but  a  more  exteude<l  use  is  desirable. 

Iti  mitral  cases,  with  or  without  secondary  ti'icuspid  regurgilation,  where  the 
cyanosis  and  other  syinptonis  show  that  the  ri;;,'hl  heaH  is  enfjorged  ^^^th  blood 
which  it  can  not  propel  ouvvartl,  the  ndief  atVoixled  by  venesection^  or  by  a  doxcu 
leechos  in  the  hepatic  region,  may  lie  very  R:i-eat.  Until  the  veins  are  relieved 
either  in  this  way  or  by  free  purgation,  digitalis  and  stimulants  are  useless,  and  a 
resort  to  them  results  merely  in  a  loss  of  time,  and  perhaps  in  a  loss  of  life  which 
might  lje  tiaved.] 

4.  Symptomatic  Treatment, Some  symptoms  which  often  oocur  in  heart  dis> 
ease  demand  a  special  description. 

Dropsy  is  a  symptom  of  venous  stasis,  and  disappears  if  ctimi^ensation  be 
restored,  spontaneously  or  by  the  use  of  digitalis.  Complete  rest  in  l^ed  and  eleva- 
tion of  the  swollen  [xirts  serve  as  the  chief  aid  in  removing  the  dropsy.  Di'0]>sical 
patients  ought  also  to  change  their  position  in  bed  frequently,  if  posbible.  that  there 
may  not  be  t»)o  much  opdema  collated  in  the  deiiendent  portions  of  the  Ixxly,  It 
is  a  good  plan  to  wrap  up  the  swollen  arnLS  and  legs  with  flannel  bandages  under 
gentle  pressure.  Mild  massage  of  the  cedeniatous  parts  may  s<imctimos  be  of 
advantagt!.  The  amount  of  lif|iiid  ingested  is  U»  be  limited,  if  ]><issib]e.  Of  inlei"- 
nat  rennxlies,  Ixvside.s  digitalis  and  similar  drugs,  the  true  diuretics,  such  as  acetate 
of  potash,  are  to  be  consideixud.  Tliey  are  sometimes  oixlered  in  combination  with 
digitalis  and  sometimes  alone,  pariicularly  when  digitalis  cnn  not  be  borne  or  is 
not  iiidicatc^l.  Calomel  is  sometimps  especially  efBeient  in  cardiac  drojisy.  lt» 
diui'etic  inliuence  has  lately  been  emphasized  by  Jendrassik  and  others.  It  is  pi'e- 
scrilM^d  in  jxiwders  of  three  grains  (0'2  grm.)  three  to  five  times  a  day.  Often  a 
very  marked  diuresis  will  Ik*  caused  after  one  or  two  days  with  rapid  abatement 
of  the  rln>ps3\  The  administration  of  the  remedy  is  stf»ppe<l  ajs  soon  as  the  diuresis 
begins.     It  is  also  omitted,  of  coui-se,  if  stomatitis  develops. 

In  the  last  stages  of  heart  disease  the  patient's  erudition  may  he  particularly 
distressing  fmm  the  severe  general  oedema.  It  is  then  justifiable  to  remove  the 
ascites  or  hydrothorax  by  puncture,  and  to  let  the  oedema  drain  out  by  scarifica- 
tion of  the  skin—little  pricks  with  the  point  of  a  knife — in  order  to  procure  relief 
for  tJ»e  patient.  The  scaj'ification  of  the  skin,  however,  is  dangerous,  and  is  not  to 
be  employed  without  tn'getit  indications,  because  erysipelatous  inflnmmation,  etc., 
it  apt  t<3  ensue  at  the  point  of  incision.  We  can  recommpntl  little  silver  capil- 
lary tnicars  (tlie  so-called  Honthcy's  trocars),  to  which  a  thin  rubber  tube  is 
attached.  By  the  aid  of  tliese  trocars  we  can  drain  off  large  amounts  of  serum. 
We  must  alway.s  use  gTOat  cleanliness,  however,  and  the  utmost  disinfection  of  the 
skin,  witipping  the  parts  in  carbolized  jute  orsalicylated  cotton.  In  patients  with 
heart  disease  it  is  not.  as  a  rule,  advistd>le  to  attack  tlic  diTjpsy  by  sweating,  by  hot 
l>acks,  or  piltx^arpine. 

Tlie  dyspnrea  of  heart  disease  is  usually  the  most  distressing  symptom  of  all. 
Here,  too,  our  chief  task  is  of  course  to  restoi-e  the  <'om]K>nsation;  hut  this  failing, 
we  must  try  to  relieve  tlie  dyspnoea  symptomatically.  Morphine  is  most  efficient 
in  this  i-espect.  In  general^  morphine  is,  next  to  digiUdis,  the  most  indisi>€'nsable 
remedy  in  the  treatment  of  severe  heart  disease.     It  is  usually  well  borne,  and 
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procures  great  relief,  especially  if  given  subcutaneous] y.  If  we  have  to  do  with 
the  last  stage  of  the  disease,  wo  need  not  spare  large  doses.  Otherwise,  of  course, 
caution  is  necessary.  In  practirc  we  must  often  prescrilnj  external  a)>plications  to 
the  chest,  mustard  plasters,  hot  poultices,  and  also  hot  foot-lxiths  with  mustard, 
ashes,  etc.  In  severe  coses  their  action  is  slight.  Acetiite  of  leml  in  large  doses 
sometimej  seems  to  have  a  favorable  influence  in  severe  dyspna'a,  osiKJcially  with 
threatening  pulmonary  UKlema.  We  give  the  (Kiwdcr,  up  to  a  grain  and  a  half 
■(grm.  O'l),  every  two  or  tliree  hours,  and  it  is  often  u  good  plan  to  add  lialf  a 
grain  or  a  grain  (grni.  0'03  to  0*05)  of  opium.  We  can  also  fre<iuently  obtain 
distinct  relief  for  the  patient  by  u  vigorous  drastic  purge,  with  compound  infusion 
of  senna  or  gamboge.  Inhalations  of  nitrite  of  amyl  seldom  have  a  beneficial 
effect. 

Palpitation,  constant  or  paroxysmal,  is  met  by  ajiplyiiig  ice  to  the  cartliac 
region;  sometimes  the  *' heart-llasks,"  mad(^  of  tin,  act  very  well.  In  patients 
with  aortic  insufficiency  and  very  excited  action  of  i\w  lieart,  we  may  reconmiend 
the  protracted  use  of  ice.  Tlie  narcotics  ai-e  the  most  etiicient  intei*nal  remwlies, 
especially  morphine,  whicli,  of  course,  we  should  M'son-e  for  stivere  cases.  If  the 
palpitation  is  of  a  lesser  degnn?,  we  may  try  bromide  of  jHitassium,  or  cherry-laurel 
water,  eventually  with  equal  iwirts  of  tincture  of  digitilis,  twenty  to  thirty  drops 
of  the  mixture  two  or  three  times  u  day. 

The  subcutaneous  iwe  of  mor])hine  is  ajj^ain  by  far  the  m<wt  ix)tent  wrmedy  in 
the  angiuose  attacks,  associated  witli  pain  and  a  feeling  of  distress.  Wc  may 
also  use  cutaneous  irritatioii,  mustai'd-i)lasters,  etc.,  ice,  and  perhajw  strophanthus 
or  nitrite  of  amyl. 

We  may  prescribe  bitter  remedies— tinctura  amira  (P.  O.),  or  comiKmnd  tinct- 
ure of  cinchona— and  muriatic  acid  for  the  l<»ss  of  apiK'tite.  in  case  this  is  not 
improved  by  regulating  the  acrtivity  of  the  heart.  Besides  thai,  we  must  always 
endeavor  to  get  a  regular  evacuation  of  the  bowels. 

For  the  attacks  of  faintness  and  vertigo,  <K-cuiTing  esixH'ially  in  aortic  ston<Jsis, 
as  a  result  of  cerebral  ana^niu,  we  may  ])roscrib<'  a  horizontal  |)osition,  and  stimu- 
lants—wine, ether,  and  ILjIfmann's  anodyne.  If  the  cerebral  .symjitonjs  dei>end 
upon  venous  stasis,  we  try  to  n*move  it  by  ice,  mustard  plasters  to  the  neck,  and 
thorough  derivation  to  the  intestines. 

Especial  accidents  and  com]>li<ations,  like  pulnumary  onlema,  infarctions,  or 
apoplexy,  are  to  be  treated  accortling  to  the  usual  rules. 


CHAPTER  TIL 

MTOOARDma 

ilnduratid  Degentration,  ilyii>h{!'n-r<tti»n  nf  th.    1h<irt.     InUinti'm  nj  tfu  Ilxurt.    Si'!,i'o*ix  of  tfn' 

rorntnirif  Art  •■rim.) 

.fitiology  and  Pathological  Anatomy.— We  have  of  late  loanuHl  al)out  a  num- 
ber of  affections  of  the  heart  in  whii-h  all  the  i-esults  of  disturlKUice  of  the  cir- 
culation may  finally  apin^ar,  without  any  evi(h'iic<'  of  jinatomical  dist'ase  of  the 
valves,  either  during  the  i>atirnt's  life  or  at  tlu'  autopsy.  We  have  to  do  here  with 
a  lesion  of  the  caitliac  must-lo  itself,  or  of  its  nervous  apparatus,  whi<h  itKluces 
the  functional  capacity  oi  the  heart,  and  thus  ixeitt^  piHH.'i.sely  the  sjime  disturln 
ances  of  the  circulation  as  ai-e  pnKlnced  in  valvular  disease  of  the  heart  by  purely 
mechanical  conditions. 

In  a  number  of  cases— but  by  no  means  in  all,  as  we  shall  see  in  the  next  chap- 
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ter— we  succeed  iu  detecting  strikLug  anatomical  change.^  in  the  cardiac  muscle. 
The  heart  is  ttn  the  whole  enlarged,  chiefly  dilated,  though  its  walk  are  usually 
somewhat  h,>i)€rlr<)phied  [vide  infra).  In  pure,  uncomplicated  cases  the  valvea 
prove  eutii't'ly  uormol.  If,  however,  we  examine  the  cardiac  muscle  closely,  we 
iiud  it  studded  with  whitish,  lustrous,  indui'ated  spots,  arranged  irregularly  and 
often  very  abundant.  They  consist  microscopically  of  cicatricial  connective 
tissue,  while  the  muscular  fibers  have  wholly  or  in  large  part  lx»on  destroyed. 
The  seat  of  this  induration  is  chiefly  in  the  left  ventricle,  especially  at  the  apex 
and  in  the  anterior  wall,  hut  wo  may  also  find  induifitiin^s  in  other  ix>rtionsof  the 
heart.  We  often  see  them  api>earing  through  the  endocardial  or  poricanlial  sur- 
face of  the  heart  a»  didl,  slightly  sunken  places.  The  papillary  muBcles  may  also 
imdergo  mai'ked  cicatricial  degenei*ation, 

Tlie  changes  in  the  heart  just  depicted  were  formerly  considered  to  he  of  an 
inflammatory  nature,  and  hence  were  given  the  name  of  myocarditis;  but  their 
development  is  connected,  in  the  great  majoritj'  of  cases,  as  Weigert,  Ziegler, 
Huber,  and  othei-s  have  shown^  with  changes  in  the  coronary  arteries  and  their 
bmuches.  In  mc»6t  of  the  uncomplicated  cases  of  so-called  mym-arditis  we  find 
marked  atheromatous  changes  in  the  coronary  arteries,  usually  coincident  with  a 
more  or  less  extensive,  general  arterio-sclerosis  {vide  infra).  These  changes  may 
lead  in  circumscribed  pla<:*?s  to  a  complete  closure  of  a  branch  of  the  coronary 
artery  by  thrombosis,  and  thus  give  rise  to  the  formation  of  a  true  infaiTtion  of 
the  heart  by  cutting  off  the  further  blood-supply.  These  iiifarclions  show,  iu 
fresh  cases,  a  decided  bi-ownish-yellow,  ha^morrhagic  color.  The  finer  histological 
changes  consist  in  a  loss  of  tiieir  nuclei  by  the  inuscular  fillers,  and  tlieir  degeu* 
enitiou  into  a  crumbling,  cheesy  detritus.  By  the  new  fi>nuation  of  connective 
tissue  the  peculiai*  cardiac  intlurations  rinally  arise,  which  are  thciTiforo  to  bo 
regai-ded  as  true  infarction  cicatrices. 

In  many  cases  uf  indurated  degeneration  wo  can  not  discover  any  complete 
closure  of  the  branches  of  the  coronary  artery  by  thnmibosis.  Here  we  have  to 
do  only  with  changes  in  the  calilxjr  of  the  vessel  by  the  artcrio-sclerotic  process, 
and  a  consequent  diminution  of  the  arterial  bloi>d'SUpply  of  the  cardiac  muscle. 
In  all  places  where  this  dinunution  of  fho  blood-supply  l^ecomes  extreme,  we  also 
find  a  gradual  deterioration  of  tlie  muscular  fibers,  and  their  replacement  by  con- 
nective tissue.  Where  the  arterial  bloiHl-supply  is  adequate,  either  directly  or 
from  I  he  collateral  circuhition,  the  muscles  remain  intact.  This  is  the  reason  why 
we  often  find  sclerosis  of  the  coronary  arteries  unaccompanied  by  indurated  myo- 
carditis. 

Besides  the  cases  of  uncomplicated  myocarditis  just  described,  we  often  see  the 
same  cicatricial  changes  in  the  cardmc  muscle  combined  with  valvular  affections. 
The  cardiac  indurations,  then,  are  either  due  to  a  co-e .listing  si'lemsis  of  the  coro- 
nary arteries,  or  they  stand  in  a  closer  relation  to  the  endocai-dial  prcK^ess,  Tlie 
endocarditis  may  invade  the  cardiac  muscle  immediately.  This  method  of  origin 
of  the  myocanlitis  may  l>e  easily  recognized  by  the  localization  and  extent  of  the 
diseased  parts.  In  other  cases  the  endocartlitis  rnny  gWc  rise  to  embolic  processes 
in  the  cai-diac  muscle.  Thus  the  embolic  infarctions  of  the  heart  arise  ui  just  the 
sjime  way  as  do  the  thrombotic  infairtions  above  descril)eil. 

It  remains  for  us  to  descrilw  a  numlwr  of  sequelae  and  combinations  of  indu- 
rated mytK^arditLs.  As  a  result  of  the  extensive  cicatricial  formation,  it  may  hap- 
pen tliat  a  circum.«'cribod  jiortion  of  the  wall  of  the  heart,  usually  of  the  left  ven- 
tricle, becomes  thin  and  yields  to  the  blood-pressure  acting  upon  it  from  within. 
Thus  arises  a  partial  protnision  of  the  wall  of  the  heart,  a  so-called  cardiac  aneu- 
rism. Such  an  aneurism,  and  also  an  extensive,  fresh  infarction  in  the  heart,  may 
in  very  rare  cases,  lead  to  a  ruptiu^  of  the  heart,  with  effusion  of  blood  into  the. 
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pericurdium  and  sudden  death.  A  more  common  occurrence  is  tbat  sometimes  in 
places  whore  the  cai-ditu'  ciratrices  i-oadi  the  cndocArdium,  parietal  thi-omboses 
form  in  the  heart,  and  give  rise  to  embolic  processes  in  distant  organs. 

Dilatation  of  sin^jfle  portions  of  Iht^  heart,  especially  of  the  veiitricles,  de- 
pends upon  a  general  yieldinfr  of  tlic  walls  of  the  heart.  If  at  the  same  time 
there  ia  a  h^pertropliy  ot  the  cardiac  muscle,  we  must  look  for  spetnal  causes  for 
it.  Hypertrophy  of  the  left  ventricle  usually  dei>eni:ls  upon  co-existing  general 
arterio-sclerosis,  upcm  coexisting  contracted  kidneys,  and  the  like.  A^uin,  it  is 
probably  often  the  case  that  the  same  causes  give  rise  simultaneously  to  the 
atheroma  and  to  tlic  hypertrophy  of  the  left  ventricle  (see  the  following  chapter). 
Hypertrophy  of  the  right  ventricle  may  have  its  origin  in  eo-existjn<^  chronic 
pulmonary  affections,  like  emphysema.  In  some  cases  the  hyperti-riphy  of  the 
right  ventricle  is  due  to  the  inadequate  action  of  the  left  ventricle.  If  the  left 
ventricle  begins  to  grow  weak,  the  stasis* hue kwanl  from  it  must  extend  through 
the  pulmonary  vessels  into  the  right  side  of  the  heart.  In  consequence  of  the 
increa.sed  dcniands  niKrn  the  right  ventricle  this  becomes  hypertrophied.  Di 
cases  of  indurated  myocarditis  combined  with  valvular  disease^  the  hyperti-ophy 
of  single  portions  of  the  heart  depends,  of  course,  in  part  upon  the  valvular  di^- 


Regawling  the  six*cial  aetiological  factors  which  lead  to  sclei"osis  of  the  coi-o- 
nary  arteries,  and  thus  to  indurated  myocartlrtis,  they  are  in  many  cases  as  little 
known  as  the  causes  of  arterio-sclenjsis  in  general  (ride  infra).  Chronic  alca* 
holism  and  luxurious  habits  of  life  are  very  ctften  tlie  predisposing  causes  which 
are  to  be  put  in  the  first  rank.  Perhaps  coustitutitvnal  syphilis  plays  a  not  unim- 
portant i)art,  since  it  may  lead  to  changes  in  the  comnarj'  arteries,  as  it  has  long 
been  known  to  do  in  the  cerebral  vessels.  Constant  mental  excitement  is  also 
regaitled  as  a  factor;  but  this  must  be  i*egai*ded  as  much  more  a  cause  of  the  con- 
ditions to  he  described  in  a  following  chapter.  Heredity,  however,  is  of  gj*eater 
influence,  as  it  seems  to  play  a  certain  part  in  the  development  of  arterio-sclerosis. 
Finally,  we  must  remember  that  the  atheromatous  prtjcess  occurs  much  more  fi-e- 
queutJy  in  advanced  life  than  in  young  jjcople;  hence  indurated  myocarditis  is  a 
disease  chiefly  to  be  observed  in  the  aged.  Men  are  nioi-e  frequently  attacked  by 
it  than  women. 

Although  we  have  so  far  spoken  exclusively  of  chronic  indurat^'d  degeneration 
of  the  cardiac  mus<.'le,  which,  as  we  have  said,  is  not  of  a  i)eculiarly  inflammatory 
natuw,  we  must  al-;o  add  that  there  is  a  true  purulent  inflammation  of  the  caiv 
diac  mu.scle.  Tliis  is  one  of  the  symptoms  of  a  general,  infectious,  and  especially 
a  pyawmic  process,  or  i»f  malignant  acute  endocarditis,  si>  that  we  may  refer  to  the 
description  of  these  diseases  in  regard  to  abscess  of  the  heart. 

Clinical  HiBtory.— We  must  first  mention  tliat  sometimes  quite  extensive  cica- 
tricial formation  may  be  found  in  the  cardiac  muscle  jx>iit-wortf*vi.  without  the 
fHvurrence  of  any  manifest  symptoms  referable  to  the  heart  during  life.  We  see, 
then,  that  the  heart  may,  under  some  circumstances,  nndergo  quite  a  con.siderabl© 
loss  in  its  contractile  syljstance  without  injury. 

In  many  cases,  how^ever,  the  heart's  capacity  for  work  suffers  so  much  that 
the  same  symptoms  arise  as  in  valvular  disease.  The  coui'sc  of  such  cases  may  bo 
very  chronic.  Tlie  symptoms  begin  quite  gi-adually.  The  patient  first  has  a 
slight  dyspntea  or  palpitation,  and  a  feeling  of  distress  in  the  chest,  but  only  from 
external  causes,  like  slight  physical  exertion.  He  sometimes  sulFers  from  a  strik- 
ing general  weakness.  He  gels  tii'ed  easily  and  feels  heavj%  and  more  or  less  in- 
capable of  any  mental  activity.  The  sjnnptoms  gradually  increase,  and  just  the 
same  results  of  disturbance  of  the  circulation  appear  as  in  all  the  other  forms  of 
heart  disease.     The  difficulty  in  breathing  becomes  more  marked,  aKleiu 
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signs  of  stasis  in  the  liver,  intestines,  and  kidneys  appear— in  short,  the  well- 
known  type  of  every  uncompensated  heart  disease  develops. 

Physical  examination  of  the  he^rt  shows  marked  anomalies  of  the  hearths 
action  in  all  severe  cases.  Tlie  pulse  is  often  irreg^ular  in  regard  to  its  rhythm 
ajid  the  intensity  of  its  single  beats,  hut  the  arhyt)imia  may  also  be  wholly  absent 
in  spite  of  the  degeneration  of  the  myocardium,  as  wo  have  often  convinced  our- 
selves. The  pulf»e  is  at  tirst  quite  strong  and  full,  later  it  becomes  weaker,  of 
lower  tension,  and  at  last  sunietimes  verj^  small  and  scarcely  perceptible.  It  may 
be  inci'eased  in  frequency,  but  we  quite  often  notice  in  chronic  myocarditis,  espe- 
cially in  the  early  stages,  a  persistent  slowing  of  the  pulse  to  60,  50,  or  even  less, 
in  a  minute.  With  this  slowness  of  I  he  pulse  there  is  also  frequently  irregularity 
of  the  heart's  action,  especially  the  appearance  of  occasional  double  Ixmts  (pulsus 
bigeminu-s).  Percussion  usually  shows  an  increase  of  the  hoi^rt's  dullness,  due 
to  dilatation  or  hyj>ertrophy  of  the  heart,  the  increase  being  either  general  or 
chiefly  on  one  side.  Auscultation  shows  the  absence  of  any  mxirniur,  and  hence 
the  absence  of  valvular  dise:ise.  The  heart-sounds  are  distinctly  audible,  and 
sometimes  quite  loud  and  valvular,  but  in  the  later  stages  often  low  and  obscure. 
The  pulmonic  second  sound  is  accentuated,  Avhen  there  is  stasis  of  the  pulmonary 
circulation.  In  several  cases  wo  found  the  second  sound  for  a  long  I'mie  very 
plainly  divided — i-edu plicated.  We  must  also  mentiou  that  sometimes  in  jiure 
myocarditis  a  systolic  murmur  is  heartl  at  the  apex  which  is  due  either  to  a  ivla- 
tive  insulliciency  of  the  mitral  valve,  or  to  its  incomplete  closure,  as  a  result  of 
defective  muscular  action  of  the  left  ventricle. 

Tlie  whole  course  of  chronic  myocarditis  is  in  most  of  its  relations  precisely 
analogous  to  that  of  chronic  valvular  disease,  so  that  we  need  not  descril>e  its 
peculiarities  in  detail.  The  patient  is  alternately  better  and  worse.  Severn 
symptoius  of  general  .stasis  and  manifest  weakness  of  the  h?art  m^iy  appear,  and, 
under  favorable  circumstances,  may  disapjiear  again.  The  picture  of  the  disease 
njay  be  complicated  by  embt>lic  processes  in  the  brain,  tlie  lungs,  etc.,  which  usu- 
ally arise  from  thrombi  in  the  heart  {ride  Aiipra).  Finallj*,  perhaps  after  the 
disease  has  lasted  for  years,  the  patient  dies  from  general  dropsy  or  from  some 
intercurrent  disease. 

We  must  mention  one  symptom  which  has  often  been  brought  into  special 
relation  with  sclewsis  of  the  coronary  arteries  and  with  clironic  myocarditis. 
We  mean  the  attacks  of  so-called  angina  pect^»ris,  the  steiKK-ardiac  paroxysms. 
Tliesc  attacks  consist  in  a  sudden,  intense  pain  in  the  cardiac  region,  which  sh«X)ts 
into  the  back,  the  left  shoulder,  and  the  loft  arm.  This  pain  is  ass'(xnated  with  a 
marked  feeling  of  constraint  and  distress.  There  is  no  particular  dyspnoea  in 
pure  angina  pectoris.  The  attacks  last  from  a  few  minutes  to  half  an  hour,  and 
may  be  interrupted  by  entirely  free  intervals. 

We  can  not  deny  that  such  attacks  m-cur  in  indurated  myocarditis,  due  to 
sclerosis  of  the  coronary  arteries,  but,  on  the  other  Iiand,  many  cases  run  their 
course  without  angina  pectoris,  and  angina  pectoris  may  also  occur  l>oth  in  other 
forms  of  heart  disease  and  as  a  pure  neurosis.  Hence  we  must  not  overestimate 
the  significance  of  angina  |)ectoris  in  t!ie  diagnosis  of  sclerosis  of  the  coronary 
arteries.  Besides  angina  pectoris,  attacks  of  dvspnoea  fcardinc  asthma)  and  of 
faintness  also  occur  in  chronic  myocarditis,  the  faintness  being  especially  fi«- 
quent  in  cases  associated  with  a  slow  pulse.  The  dyspnrea  is  usually  due  to  a 
svidden  weakness  of  the  left  ventricle,  while  the  origin  of  the  faintness  is  not  yet 
fully  explained  (cerebral  anreniia  ?). 

It  is  a  very  imi>ortant  clinical  fact  that,  in  not  very  rare  cases,  indurated  myo- 
carditis is  the  sole  apparent  cause  of  sudden,  apoplectiform  death.  It  usually 
happens  in  elderly  people  in  comfortable  circumstances  and  good  livers,  who  up 
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to  that  lime  have  not  regarded  themselves  as  re^illy  ill;  but  they  hare  repeatedly 

_^had  slij^ht  attacks  of  vertigo,  of  oppn-iasiaii,  etc.  Suddenly  a  sort  of  ajjoplcctic 
Itnc'k  comes  on,  often  afU»r  some  dcHuite  cause,  after  dinner,  or  after  some  pViysicul 
[ertion  or  njonUd  excitement.     Death  follo^^ii  in  a  few  moments,  or  after  a  <loep 

''Cttma  tliat  la,sti.  for  several  hours  or  even  days.  The  diagnosis  often  remiiins 
in  doubt  in  such  cases,  esi^ecially  if  we  have  not  known  the  patient  previously. 
The  autopsy  shows,  as  tlie  solo  patliolog^ical  lesion,  a  sclerosis  of  the  coronary  arte- 
rica,  with  a  more  or  less  extensive  cicatricial  formation  in  the  heart.  Ajiparently 
in  these  cases  the  moment  must  suddenly  arise  wbcu  the  supply  of  blood  to  the 
heart  ia  imjuificieut,  and  thus  de^th  i^  caujw*(l.    Experiments  ufMin  arliliciid  closui'*^ 

.of  the  corouarj'  arteries,  by  Cohnheim  and  others,  agree  perfectly  with  the  clinical 

^fftcts  aUjve  mentioned.  Artiticial  narrowing"  of  the  coronary  arteries  may  also 
be  well  l)ome  for  a  long  time,  until  suddenly  lK>th  halves  of  the  hcArl  stand  still 
ill  a  condition  <if  diastole.  In  vmv  case«  sudden  death  may  also  be  due  to  einbt»- 
lism  of  tht*  inuin  trunk  of  the  coronary  artery,  or,  as  we  ourselves  have  seen  in 
me  cast?,  to  the  bursting  of  a  focus  of  myocarditis  with  haemorrhage  into  the 
^ricaixiial  cavity. 
Dia^OBia.  — The  diagnosis  of  chronic  myocaitlitis  is  by  no  means  always  Vi\sy 
and  txrLiiiti,     We  uumt  lirst  detenuine  that  there  is  a  cardiac  lesion  of  s^ime  kind. 

iThiH  i»  usually  easy  to  dc»  from  the  secondary  symptoms  of  sticsis,  the  condition 
of  the  pulse,  the  heart's  dullness^  etc.  Then  the  question  arises  whether  we  have 
to  do  with  a  valvular  disease  or  with  a  myopathic  disease  of  the  heart.    Here  aus- 

^iBultiitiou  nmsl  chietiy  decide.     The  absence  of  a  heart  murnuir,  in  spite  of  other 
lite  H\gim  of  heart  disease,  speaks  against  valvular  diseai^^  but  not  with  com- 

[Ijilete  certainty.     All  nuirmurs  may  bo  absent  in  the  lust  stapes,  especially  with 

'ft  high  degree  of  mitral  stenosis,  and  hence  we  may  easily  confiLse  niitnU  stenosis 
with  myocarditis,  ]>articularly  when  there  is  mai'ked  arhythmia  of  the  heart.  On 
the  other  hand,  we  have  already  stated  that,  in  pure  mym'arditis,  with  the  valves 
intact,  functional  nxurmurs  nuiy  be  present,  which  may  lead  to  an  erroneous 
opinion  as  to  valvular  disease.  If  by  long-  observation  we  have  excluded  a  val\ni- 
lar  disease,  wo  still  have  left  the  distinction  between  myocAwlitis  and  pure  idio- 
pathic hyi)ertrophy  of  the  heart,  or  fatty  heart  (see  the  following  chaptei-s).  We 
hold  it  iini>os8ible  U}  uuike  tliis  distinction  with  certainty.  The  conditions  of 
disea«e  mentionetl  all  furnish  the  same  clinical  pictures  of  canliac  insufficiency, 
but  during  life  we  can  only  sus|)ect  what  liner  anatomical  relations  are  the  ones 
which  cause  thin  insulRciency,  and  we  can  never  diaffn.isticj^^^rni  with  cer- 
tainty. Irrej?ul»rity  of  the  pulse  occurs  both  in  indurateil  i^Kcarditis  and  in 
pure  hyiwrtrophy  and  dilatation,  without  disco vei'able  cicatrw^  n^ules  in  the 

^tobslance  of  the  heart.  A  persistently  slow  pulse,  attacks  of  ati^^fc»«vtoris  or 
eardiac  asthma,  the  evidence  of  co-existing  sclerosis  of  the  artj^^^^the  b*xly, 
such  as  the  mdial,  temporal,  or  femoral,  in  connection  with  othe^MWims,  make 
the  dia^nosiii  of  mdurated  myocartlitis  prol>able,  but  ne^^*||>nipTetely  certain. 
In«tws,  too,  with  a  sudden  ajjoplectic  attack— "  heart  ap<^^P*  — it  is  often  im* 
pngaible  to  make  a  cerUiiu  distinction  between  it  and  cerebl^  erabolisra,  or  cere- 

I1)ra1  hif  morrhape. 

Prognoiis.— Tlie  progrnosis  is  a^  serious  as  in  any  valvular  disease.  Becovery 
is  impossible,  but  even  extensive  cicatricial  formation  in  the  heart  may  probably 
last  for  years  without  Cimsiufi:  much  disturbance.  We  nuist  always  be  prepared 
for  the  occurrence  of  dLHiurbances  of  compensation,  and  the  manifold  sudden  acci- 
dents to  which  patients  with  myocarditis  sLre  ejcposed.  but  we  can  not  foretell  the 
time  of  their  occurrence. 

Treatment— The  treatment  of  chronic  myocarditis  must  be  directed  first  to 
the  dietetic  and  hygienic  care  of  the  patient.    This  is  of  the  greatest  importonce. 


312 


DISEASES  OF  THE  CIRCULATORY  ORGAl 


For  obese  persona  acciistomed  to  hig*}!  living,  a  tnotloratc,  simple  diet  must  bo 
accui'ately  prcseribetl.  Alcoholic  l>everayes  must  l>e  gteatly  limited  or  wholly 
forbidden,  and  not  more  than  two  or  three  cigars  allowed  per  diem.  Moderate 
bodily  exerciKc?  is  beuelicitil,  and  indeed  necessary,  for  the  promotion  of  the  cir- 
culation und  the  more  rapid  diminution  of  the  obesitj',  but  the  patient  must  be 
warned  against  too  violent  exertion,  nor  can  great  mental  effort  be  permitted. 
In  Efumuier,  a  quiet  life  in  tlic  country  or  some  mountain  region  is  to  Ihj  advised, 
or,  under  suitable  circumstaucos,  the  cautious  use  of  the  watere  of  Carlsbad,  Kis- 
singon,  Marienhad,  or  Nauheim.  Fi-equent  tepid  baths  or  mud  batl»s  may  usu- 
ally be  employed  even  at  home  with  advantage.  With  disturbance  of  compen- 
sation, and  with  abnormally  frequent,  weak,  and  irregular  action  of  the  heart, 
digitalis  and  similar  remedies  ai-e  indicated,  just  as  hi  valvxiJar  disease.  In  cases 
with  an  abnormally  slow  pulse,  wo  may  use  them,  provided  great  caution  is 
exercised,  but  we  must  also  be  governed  by  the  other  i>revailing  symptoms.  In 
attacks  of  angina  pertoris  the  subeutanoous  injection  of  morpluno  is  by  far  the 
most  efficient  and  often  an  indispensable  remedy.  Wo  may  als<i  try  nitrite  of 
sodium,  1  or  2  j>arts  to  120  ttf  water^  two  or  three  teaspoonfuls  daily.  Tlie  mhala- 
tion  of  a  few  di-ops  of  nitrite  of  amyl  is  also  sometimes  beneficial,  but  more  often 
it  has  no  effect.  In  canliac  asthma,  stimulanLs  like  .strong  black  coffee,  ether  and 
camphor,  and  often  nai*cotics,  are  indicated.  MiLstartt-plastcr!^,  cold  and  warm 
Ijoulticea,  hot  foot-baths,  etc.,  ai-e  also  employed.  Iodide  of  jM^tassium  and  arsenic 
are  especially  recommended  for  continued  use  in  myocaniitis.  The  first  remedy 
sometimes  seems  to  lie  of  service,  and  is  especially  to  be  recommended  where 
there  is  a  suspicion  of  former  syphilis.  With  regard  to  all  further  details  we 
must  refer  to  the  preceding  chapter. 


CHAPTER  IV. 

IDIOPATHIO  HYPERTROPHY  AND  DILATATION  OF  THE  HEAHT. 

{Octt'txittiuH  of  tkt  Ikurt,      Weahen«d  Heart.) 

.Etiology  and  General  Pathology. — Besides  the  forms  of  heart  disease  already 
devSci'ibed,  eases  not  infrequently  occur  which  pi*esent  all  the  signs  of  an  luicom- 
pensated  heart  disease  during  life,  and  which  show  at  the  autopsy  a  hypertrc>phy 
of  the  heart  or  a  dilatation  of  its  ciivities,  but  no  other  abnormity,  either  in  the 
valves,  in  the  coronary  arteries,  or  in  the  cardiac  muscle.  The  cardiac  hypertro- 
phy, which  involves  the  left  ventricle  chiefly,  but  often  both  ventricles,  can  not  be 
regainied  as  secondary  in  the  ordinary  sense  of  the  word^  for  in  the  heai-t  itself  and 
in  theoth^'brgans  we  find  notliing  which  can  call  forth  a  secondary  hypertrophy 
of  the  cardiac  muscle — no  valvular  disease,  no  chronic  nephritis,  no  general 
arterio-clei'osis,  and  no  pulmonary  emphysema.  Hence  we  term  tliese  cases 
"primary  idiopathic"  canliac  hypertrophy,  in  the  sense  that  we  can  not  discover 
any  other  primary  disease  in  them.  Nevertheless,  we  must  also  look  in  such  cases 
for  facboi-s  which  during  life  rcsult  in  increased  work  for  the  heart,  because  only 
thus  can  we  understand  the  development  of  this  form  of  cardiac  hyperti^jphy. 

Such  factni-s  may  in  fact  often  l^e  discovered.  In  a  few  rare  cases  a  congenital 
narrowness  of  the  ax>rtic  system  plays  a  part,  since  by  this  the  heart's  work  is 
manifestly  increased.  The  observations  upon  this  point,  however,  are  very 
scanty,  so  that  we  can  not  yet  estimate  with  certainty  the  practical  signi&cance 
of  this  arterial  anomaly. 

Elxccssive  physical  exertion  is  of  much  greater  ^etiological  importance.    We 
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not  iniiH»queTitly  see  idiopathic  cardiac  hypertrophy  clerelop  in  tho  hard-working 
classes— in  bhtcksniiths,  K^K^ksmiths,  pack-carriers,  aud  vine-dre&sers  ("Tubinger 
heart'*).  The  incretisrHl  work  of  the  heart  ujK>n  every  physical  exertion  is  liere 
repeated  almost  every  thiy  in  the  year,  and  must  finally  lead  to  a  tnai'ked  degree 
of  hypertrophy  frtm*  labor.  This  is  the  chief  form  which  has  l)eeii  termed  "  car- 
diac over-strain." 

Numerous  case«  of  idiojMithic  hypertrophy  of  the  heiu-t  may  oftuii  bo  I'Cganled 
as  the  result  of  long-continued  gourmaudizing,  hence  the  fre^jiieut  apiH^arance  of 
hypertrophy  in  the  obese,  and  particularly  in  great  beer-<Iriukers.  The  constant 
exce«sive  ingestion  of  liquid  undouhtedh'  ^ives  rise  to  an  incrca-so  in  the  amount 
of  bloody  and  so  Gverburden*  the  lieart.  Likewise  tJje  abundatit  inge^ion  of  f<iod 
occamous  a  coDStant  slijB^ht  inci*ease  of  the  blood  pressure,  imd  ao,  again,  an  in- 
crease of  the  work  demanded  of  the  heart.  These  iniiuences  ai-e  finally  itj-in- 
forced  by  all  the  conse^iuences  of  increasing  obesity,  in  itjs  relations  to  the  circu- 
lation, which  we  shall  consider  more  minutely  in  the  chapter  upt>n  obesity.  Ex- 
cessive indulgence  in  beer  has  certainly  the  worst  effect  upon  the  heart,  Tbere  is 
both  a  large  amount  of  lliiid,  four  and  sometimes  even  eight  or  ten  qiiartjji  a  day, and 
a  hirge  amount  of  notLr-ishnjeut.  Four  quarts  (litres)  of  beer  contiiin  alx^ut  eight 
ounces  (250  grm.)  n(  liydrocarbons,  in  solution,  and  thei-efore  capable  of  complete 
absorption  into  tho  cii-cidntion.  This  explains  the  great  freq\ien('y  of  cardiac 
hypertrophy  which  Bollinger  has  shown  to  exist  at  Munich  ;  but  the  "Munich 
beer-heart"  is  seen  with  unfortunate  frequency  in  other  town.s  than  Munich. 
The  alcohol  in  probably  not  a  factor  in  the  development  of  the  hypeiiwpby  of 
the  hearty  but  we  may  well  fnupposc*.  that  it  promotes,  or  at  least  hastens,  the 
degenerative  changes  in  the  cai'diac  muscle,  and  particularly  in  the  cardiac  nerveti, 
which  at  last  render  the  heart's  action  inadequate  and  the  ciix'ialation  imperfect. 

Finally,  however,  there  are  always  a  number  of  cases  in  which  none  of  tho 
causes  so  far  mentioned  can  be  discovered.  In  these  cases  we  are  inclintHl  to  con- 
jecture that  there  is  an  abnormal  nei'vous  irritation  of  the  heart,  which  excites  it 
to  increased  activity',  and  hence  causes  its  hypcHrciphy.  The  cases  which  seem  to 
be  connected  with  continued  mental  excitement  in  business  men,  etc.,  probably 
belong  to  thiH  groui>.  We  may  also  recall  the  cardiac  hypertrophy  in  exophthal- 
mic goitre  {vide  infra). 

Since  the  exciting  causes  above  mentionetl  to  explain  the  origin  of  the  so- 
called  idiopathic  cardiac  hypertrophy  do  not  by  any  means  constantly  result  in 
this  condition,  we  muM  also  assume  a  special  individual,  and  sometimes  appar- 
ently a  hereditary  predisposition,  a  congenitixl  or  acquired  weakness  of  the  cardiac 
muscle.  Up  to  a  certain  degree  a  healthy,  strong  heart  can  i-espond  to  the  mcreased 
demands  made  upon  it.s  activity.  We  are  even  justified  in  considering  a  certain 
amount  of  hypertniphy  in  stieh  cases  as  by  no  means  pathological,  just  tis  there  is 
nothing  pathological  in  the  hy|jerlrophied  muscles  of  a  gj  mnast ;  l*ut  exijerience 
ahows  that  the  relations  of  the  cardiac  muscle  are  different  from  those  of  the 
muscles  of  the  Iwdy,  for  the  hypertroi»hieil  heart  dixs  not  permanently  fulfill  the 
increased  demands  jnit  u|Hin  it,  but  it  gradually  begins  to  be  paralyzed,  and 
becomes  insufTicient.  Hence  the  English  physicians,  since  Stokes's  time,  term 
the  cases  of  cartliac  insuMciency,  without  any  apparent  coarse  anatomical  lesions 
of  the  valves  or  muscle,  '' weakened  heart."  This  term  does  very  well  for  those 
cases  where  the  Rym[>toms  of  cnrdiac  insufBciency  have  appeari^d  In^fore  much 
hypertrophy  has  developed.  There  are  pure  cases  of  weakened  heart  in  which 
the  heart  seems  merely  dilated  and  its  walls  flabby,  and  not  at  all  or  only  slightly 
hyperti-ophied.  Such  a  condition  shows  all  the  clinical  symptoms  of  a  chronic 
heart  disease  with  disturbed  compensation. 

It  may  be  mentioned  here  that  dilatation  of  the  heart  may  be  very  acute  in 
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its  development  under  cerLaiu  cu-cuni stances,  if  great  deniautls  are  leruporarilj 
made  upon  a  heart  which  is  not  capable  of  very  much  exertion.     Acute  dUatz^' 
tion  of  tlic  heart  hiva  hf'xm  socn  m  soldiers  after  a  few  foi'ced  marclies.     We  oucv 
saw  a  case  in  a  pi-eviously  healthy  man  who  fell  into  the  water  and  could  only 
with  difllcully  be  siived  from  druwrnnj^.     Acute  dilakition  also   occin*s   in  the 
coui'sc  of  severe  febrile  diseases,  like  typhoid,  intermittent,  or  pneuraoniii,  whiell^^l 
ai*e  sometimes  associated  with  tiiaiiifest  weakness  of  the  heart.      In  previously^H 
dispawd  hearts,  too,  acute  dilatation  may  develop  after  some  s|>ecial  cause.     These 
acute  dilalationi*  may  in  many  caaes  Ijc  restored  to  normal  dimensLons,  but  ihey 
always  jmint  to  a  certain  degi-ee  of  iK^rnianeut  weakness  of  the  heart. 

Glinicai  History*— Idjopatliic  dilatations  and  hypertrophies  of  the  heart  may 
certainly  exist  for  a  long  time  without  causing:  the  patient  any  subjective  dis- 
turbance. The  symptoiiL^i  begin  when  the  lioai't  can  no  longer  respond  to  the 
d*"mantk  made  u^Km  it,  and  when  it  beg-ins  to  be  paralyzed.  Then  all  the  symp- 
toms of  caiKliac  iusutliciencj^  arise,  in  just  the  s^imo  way  as  in  valvular  disease 
and  in  the  severe  muHcuIar  diseases  of  the  heart.  Hence  we  need  not  go  into  the 
details  of  the  disturbances  of  compensation  ajrain,  The  whole  series  of  symptoms 
of  stasis,  as  well  iis  the  attacks  of  angina  pectoris  and  cardiac  asthma,  described 
in  the  pi*ecedin;^  chapter,  also  occur  in  idiopathic  liypertitjphies  and  dilatations  of 
tlie  heart. 

The  general  course  of  the  disease  differs  considerably  in  individual  cases. 
Sometimes  there  is  moderate  ditliculty  in  breathing  for  a  long  lime,  especially 
on  any  physicivl  exertion.     The   patient   often   complains   of  great  languor,  of 
nervous  inntability,  and  sometimes  of  attacks  of  vertigo  and  faintness,   and  a 
tendency  to  perspiration.     The  appetite  is  poor,  and  there  is  very  apt  to  be  con- 
stipation.    The  condition  may  l)ectMne  quite  suddenly  worse  after  any  markcHl 
injurious  influence,  especially  after  great  physical  exertion  or  mental  excitement. 
The  pulse  is  small,  weak,  and  irrejfular,  the  heart  sounds  grow  feeble,  the  dysp- 
ncea  and  oppression  in  the  cJiest  inci-ease,  the  anionut  of  urine  diminishes,  and 
oedema  appeai-s  in  the  legs.     We  now  have  the  complete  picture  of  an  uiico 
pensated   heixrt  disease.     With  proper  treatment  the  symptoms  may  disapj 
again;  but, sooner  or  later,  they  return.    Death  Unally  ensues  from  general  drops; 
or  fi'<jm  some  complications  or  tntcrein*reiit  attacks,  among  which  we  may  me 
tion  embolic  pwK'csses. 

If  the  patient  avoids  all  injurious  influences  by  a  discrec^t  and  prudent  way  of 
living,  the  coui-se  of  the  disease  may  be  quite  favorable  for  years.  It  is  not  im- 
pjt. liable  that  a  number  of  mild  cases  may  bo  i-estored  to  he.ilth,  or  at  least  re^ 
main  stationary. 

Biaguosis,— The  diagnosis  is  based  on  the  presence  of  the  setiological  facto 
and  on  the  same  symptoms  as  generally  point  to  a  disturbance  in  the  hea 
namely,  palpitation,  shortness  of  breath,  accelerntion  and  arhythmia  of  the  pulse, 
etc.  Physical  examination  in  the  later  stages  of  the  disease  gives  an  increase  of 
the  heart's  dullness  in  l>oth  directions,  usually  chiefly  io  the  right.  Auscultation 
permits  ua  \o  exclude  valvular  dise^ise  by  finding  the  heart-sounds  everywhere 
distinct.  We  have  left,  then,  only  the  hypothesis  of  an  idiopathic  hypertrophy  of 
the  heart  or  a  chiMjuic  mycx:artlitis.  As  we  have  already  said,  we  consider  it 
impf»ssible  to  make  a  cliincal  distinction  between  these  two  diseases,  although 
they  are  letio logically  and  anatomically  distinct.  We  C4in  diagnosticate  the 
enlargement  of  the  heart,  its  functional  disturbance,  ami  the  intactness  of  its 
valves,  but  whetlier  the  sulistance  of  the  heart  is  simply  hypertmphied  or  » 
studded  with  the  iiiduralicms  of  myocarditis,  C4in  only  be  suspecttd;  it  never  can 
be  decided  with  certainty.  Arhythmia  of  the  pulse  may  exi.st,  in  spite  of  the  lack 
of  all  indurations,  and  it  may  be  absent  in  spite  of  extensive  cicatricial  formation. 
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We  may  ofUjn  enough  find  that  the  autopsty  conflruis  our  b,y]x>tbesia  of  myocar- 
ditis, made  from  the  Jttiological  faotoi-s,  tnmi  tho  evidence  of  atheroma  in  Uie 
external  arteries,  from  the  existing  cardiac  insufficiency,  and  from  certain  ehitnic- 
toristic  symptoms  like  stenr>cardiac  attacks  and  sudden  death;  but  just  os  often, 
even  with  extensive  clinical  and  pathological  experience,  we  shall  have  tf>  admit 
diagnostic  errors  and  confusion  between  chronic  myocarditis  and  simple  cardiac 
hyjiertrophy. 

Treatment.— The  principles  of  the  Ireatmeut  of  idiopathic  cardiac  hypertrophy 
are  precisely  the  mrnc  as  for  valvular  disease  and  myocarditis.  We  may  therefow 
refer  for  all  |)articulara  U>  the  two  preceding  chaptt^rs,  and  to  the  reinarlc*  ujxm 
the  mechauiciil  Uvatmentof  circulatory  disturbances  given  at  tho  cJoae  of  the  next 
chapter. 


CHAPTER  V. 

PATTY  HEART, 

<  Cor  adipmum.     Fotti/  It.^j,  ,u  f<t(,,.n  of  tin  Il^ari.) 

etiology  and  Pathological  Anatomy.— By  the  name  of  "  fatty  heart "  we  oft^n 
mean,  at  pi-eseut,  two  quite  distitR-t  cc-nditions  of  the  he^*'t— theone  an  abnormal 
deix>sit  of  fat  in  the  heart,  and  the  other  a  fatty  degeneraUon  of  the  muscular 
filjei-s  of  the  heart.  The  arst  is  usually  one  symptom  of  great generid  corpulency. 
At  the  autopsy  of  very  fat  people  wo  Bomelimes  find  tho  heart  entii-ely  inclosed  in 
a  thick  cai^ule  of  fat.  The  fat  is  situated  chietly  in  the  external  peiicardium  and 
beneath  the  visceral  perirardium.  It  in  usually  verj^  marked  along  the  cr>ui-se  of 
the  lajiger  vessels  within  tlie  grooves  of  tiie  heart,  but  in  marked  cases  the  fat  vl\so 
involves  the  muscular  substance.  The  heart  itself  is  otherwise  quite  uormaJ  or 
fiomewhat  hyi)ertn>pliied  or  dilutc^l.  Tliere  are  sometimes  also  present  scleix>8is 
of  the  coronary  arteries  aiui  indurations  of  myocarditis. 

We  have  ali*eiidy  mculioned  fatly  degeneration  of  the  muscular  substance  of  the 
heart  as  a  frequent  result  of  valvular  disease.  In  myocarditis  and  idiopathic 
cardiac  hy]>ertrophy.  and  in  the  secondary  hypt}i'trophy  after  chronic  nepliritis 
and  pulmonary  emphysema,  Ave  also  meet  with  fatty  degeneration.  We  often  find 
it^as  well  as  fatty  dcgenemtion  of  other  organs,  in  severe  acute  infectious  diseases, 
in  phosphorus  |joisouing,  and  in  all  marked  primary  and  secondary  anaemias. 
Under  the  microscope  we  find  the  muscular  fibrilla;  studded  with  little  drops 
of  fat,  which  may  be  so  numerous  that  the  nuclei  and  the  transvei*se  ^triatiou  of 
tho  flljers  are  quite  concealetl  by  them.  Wo  nfteu  find,  lx>.sidcs  the  fatty  gran- 
nleji.  albuminous  granules,  which  di?yipi»earon  the  addition  of  acetic  acid  (*' cloudy 
swelling'*  of  the  canliac  nuiscle).  If  the  fatty  degenemtion  is  of  high  degree,  we 
can  easily  recognize  it  with  the  naked  eye.  Beneiith  the  endocardium,  es|)ecially 
on  the  trabeculfe  and  papillary  muscles,  we  see  very  fine  and  delicate  yellow  ]K>ints 
and  striae.  With  great  fatty  degeneration,  as  in  phosphorus  poisoning  and  per- 
nicious anaemia^  the  whole  cardiac  muscle  is  manifestly  yellow,  and  also  soft  and 
flabby.  It  is  clairaed  that  rupture  of  the  heart  may  occur  as  a  result  of  marked 
fatty  degeneration. 

In  fatty  degeneration  of  the  heart  the  fat  comes  from  the  decomposition  of 
albumen  in  the  muscular  cells.  The  occasion  of  it  is  pr<:>bably  a  defective  supply 
of  oxygoji,  which  has  either  a  general  cause,  as  in  amemiannd  j>hosphoruspt:iis4in- 
ing,  or  a  local  cause,  as  disturbed  circulation  in  the  heart  in  heart  disease.  The 
details  of  this  are  given  in  the  chapter  on  anaemia  (page  1*28). 

Clinical  Symptomf,— Fatty  degeneration  of  tlie  heart  has  no  special  cliDieal 
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symptoms.  In  the  conditions  onder  wbicli  we  know  it  is  apt  to  occur  we  can 
usually  suspect  it  during  the  lifetime  of  the  patient,  but  we  cau  not  diiignosticate 
ft.  We  must  also  mention  that  the  frequently  expressed  opinion,  that  fatty  degen- 
eration of  the  heart  is  the  cause  of  general  Ciirdi^L'  weakness,  is  very  often  incoiv 
rect.  In  pernicious  anaemia  there  may  be  quite  a  strong  and  a  perfectly  regular 
pulse  up  to  death  in  spite  of  the  most  mai'ked  fatty  degeneration. 

We  can  not  say  much  that  is  certain  in  reguiHl  to  the  cliuical  symptoms  of  a 
deposit  of  fftt  in  the  heart.  '*  Fatly  degeneration  of  the  heart "  always  plays  a  far 
larger  part  in  popular  speech  than  it  does  in  reality.  It  Is  cert^nly  a  fact  that  diffi- 
culty with  the  heart  and  I'espiration  is  very  often  observed  in  fut  i)eople.  Exam- 
inatiou  of  the  heart,  which,  however,  is  decidedly  impeded  by  the  thick  pannicu- 
lus  adiiKJsus,  often  shows  in  such  cases  an  increase  of  the  cardiac  dulhicss,a  small 
and  sometimes  in-ewnlar  pulse,  and  faint  hut  clear  hcart->iOLmds.  The  disturbance 
nmy  be  very  considerable,  attacks  of  angina  pectoris  and  cardiac  asthma  may 
come  on,  and  death  may  follow  with  increasing  dyspmca  and  geoeral  a?dema. 

If  one  has  c^portunity  t*>  make  an  autopsy  in  such  cases,  there  will  be  found  no 
constant,  siiigk'  anatomical  change  as  the  ciiuso  of  the  caixliac  distm*bance,  but  either 
idiopatliic  cardiac  hy])ertrophy  (see  tlie  pret^eding  cliapier ),  or  so-called  myocarditic 
changes  with  scler<jsis  of  the  coronary  arteries  and  the  like.  Very  often  tliere  is, 
of  course,  a  marked  deposit  of  fat  u{ion  the  heart  itself,  !)ut  the  question  arises 
whether  this  can  directly  and  seriously  embarrass  the  ciutliac  activity.  The  fact 
is  that  we  often  have  seen  similar  well  marked  cases  of  fatty  heart  which  during 
life  presented  no  sj^ecial  cardiac  symptoms.  There  would  Ije  more  reason  in 
ascribing  an  unfavorfible  intluonce  to  the  fatty  inliltration  of  the  cardiac  muscle; 
but  here  there  is  proljably  in  most  cases  a  simultaneous  atrophy  of  the  muscular 
tissue. 

Therefore  we  can  not  associate  with  the  term  "  fatty  heart"  any  uniform  clin- 
ical conception.  It  would  be  better  to  speak  of  the  **  heart  of  obesity,"  Uiat  is,  of 
all  the  munrfokl  injuries  to  which  the  heart  of  obese  persons  is  exixtsed. 

Treatment— A  great  part  of  the  disturbance  in  respiration  in  fat  people  de- 
l>ends  not  upon  the  cardiac  weakness,  but  cm  the  corpulency  itself.  The  great 
bulk  of  the  lH)dy,  and  the  hindrance  to  the  activity  of  the  respiratory  muscles,  are 
very  important  factors.  Treatment  directed  agfiinst  the  respirfilory  disturbance 
must  hence  chiefly  attack  the  obesity,  and  tJuis  in  many  cases  we  als^i  assist  the 
action  of  the  heart.  The  detailed  description  of  the  hygienic  methods  of  cure  to 
be  employed  here  m  to  be  found  in  the  chapter  on  obesity  (page  1*96). 

In  i*egard  to  the  special  treatment  of  the  cardiac  symptoms,  this  does  not  differ 
from  the  rules  that  obtain  in  other  fibrins  of  lieart  disease, 

APPENDIX 


REMARKS  CrpON  THE  SO-CALLED   MECHANICAL  TREATMENT  OF  CIRCULATORY 

DERANGEMENTS. 

Of  late  years,  particularly  since  the  publication  of  Oertel's  views,  so  much  has 
been  written  and  sjmken  alnrnt  the  mechanical  treatment  of  circulatory  derange- 
ments in  heart  disease,  obesity,  atid  changes  in  the  pulmonary  circulation  (such 
as  those  caused  by  emphysenm,  kyplioscoliosis,  and  the  like),  that  it  seems  neces- 
sary to  consider  briefly  here  the  chief  points  of  this  mode  of  treatment.  There 
can  be  no  doubt  that  in  all  the  diseased  conditions  just  named  the  disturbance  of 
the  circulation  is  one  of  the  main  causes  of  the  clinical  symptoms.  The  symptoms 
dependent  upon  the  venous  stasis  are  repeated  in  all  the  diseases  which  belong  in 
this  group,  in  almost  the  same  way  in  every  case  (see  their  description  on  pages 
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.).  Inasmuch,  however,  as  the  disturbance  may  be  essentially  i-eferreci  to 
ihecliMnical  influences,  alx)ve  all  to  the  diminution  of  the  difference  Ijetween  the 
urteriul  and  the  venous  presstai-e,  and  the  consequent  slowing  of  the  current  tind 
abncirnial  distribution  of  the  blood,  it  is  eminently  proper  to  endeavor  by  mechan- 
ical means,  so  Tar  as  practicable,  to  improve  the  circulation.  The  |wssible  points 
Oi  attack  are  as  follows: 

1.  Diminution  of  the  Body  Weight  tchen  thi^  has  become  Excessive  from  the 
Deposit  ofFat.—WG  shalJ,  in  a  later  chapter  (page  1*1*2),  study  carefully  tlie  in- 
jurious influence  of  obesity  upon  the  circulation.  All  the  me^isures  which  lead 
to  the  diminution  of  corpuleuoe,  and  which  are  to  be  carefuUv  discussed  later  on, 
may  therefore  be  n(  the  greatest  benefit  in  Uie  treatment  of  circulatory  distnrb- 
Aucee  in  suitable  cases. 

2.  Diminntion  of  the  Amount  of  Liquid  in  the  Body— '' Desiccation,''— Thia 
is  the  point  u\Km  which  Oertel  lays  the  greatest  stress.  He  beli<'vcs  that  he  can 
diminish  the  amount  of  blood  in  the  Ixxly  by  withdrawing  liquidn,  and  IhiiK  lighten 
the  task  of  the  heart  and  restore  the  norniiil  circulation.  On  this  view  rest  the 
proscription  of  excessive  drinking  und  the  limitation  of  liquid  nourishment,  such 
as  soup.  We  mu»t  confess  that  it  is  dilTicult  for  us  to  decide  ujK>n  this  iM.»int. 
Numerous  well-known  physiological  exijeriments  prove  that  the  body  maintains 
its  amount  of  blood  witli  great  tenacity  at  a  certain  constant  ratio.  Inasmuch  as 
the  body  is  able  by  means  of  nxnnerous  ways  (secretion  and  diffusion  of  liquids) 
to  make  spee<ly  compensation  for  variations  arising  through  changes  in  the 
amount  of  water  ingested,  it  Ls  by  no  means  proved  that  the  total  amount  of  bloo<l 
in  jjatients  with  circulutoiy  demngements  Ls  increased;  aiul  if  ticliiuUy  there  is  a 
retention  of  fluid  in  the  iKKly  (as  indeed  is  certainly  the  case  where  oedema  has 
ilevehii>e<i),  yet  the  liquid  does  not  collect  in  the  vessels,  but  in  the  lymph-spaces 
of  the  interstitial  tissue,  or  possibly  in  the  cells  of  the  parenchyma  itself.  That 
the  total  amount  of  water  in  the  system  may  be  subjected  to  great  variations  must 
certainly  be  admitted ;  but  that  there  should  be  any  incrcAsc  of  the  Libor  flemanded 
of  the  heart,  requires  that  a  large  amount  of  fluid  should  l^e  added  to  tho  lilood  In 
a  relatively  short  space  of  time,  so  that  an  actual,  although  exti*einely  temi>orary, 
hydncmic  plethora  should  exist.  If  this  pi-ocess  is  very  frequently  repeated,  it 
will  surely  i-esult  in  a  permanent  hindrance  to  the  circulation.  However,  it  is 
probable  that  this  is  the  case  only  in  habitual  beer-drinkers,  and  that  in  such  per- 
sons the  prosi'Hption  of  liquid  ingesta  is  of  great  value,  l^ecause  the  patient  is  tbus 
kept  not  merely  fnim  water,  but  also  from  the  injurious  and  excessive  use  of  l>cer 
and  wine.  Another  way  in  which  this  limitation  of  ilrinking  is  of  still  wider 
practical  im|>orlance  is  that  a  patient  who  is  nnt  allowe<l  to  drink  while  he  is  eat- 
ing consequently  esits  less,  and  Ix^can.se  he  is  not  allowed  to  drink  until  after  he 
lias  finishe<l  ejiting  is  furthermore,  for  that  very  rea.son,  likely  to  drink  less  than 
he  otherwise  would.  What  might  be  called  the  *' psychological  imix>rtance  "  of 
tlie  much-discus«^^<*d  pn?srr-iption  to  abstniTi  from  liquids  ought  not  therefore  to  be 
contested;  but  in  our  opinion  this  is  its  main  value.  In  leun  jMtients  who  live 
temix'rately  the  amoimt  of  liquids  taken  does  not  demand  any  special  attention 
fj-om  the  physician. 

3.  Strengthen! ii{j  of  the  Cardiac  Musde  and  Promotion  of  Compenmtory 
Hypertrophy.— Thai  the  fulfilling  of  this  indication  may  l»e  of  great  inirM>rlance 
is  certain,  and  Oertel  lays  the  greatest  sti'ess  upon  inciting  the  heart  to  more  vig- 
orous contmctions  by  moans  of  suitable  bodily  exertion,  and  especially  by  method- 
ical mountjiin-clinibing,  in  order  by  these  means  to  promote  as  muoh  as  iKJSsiblo 
the  development  i\i  c^irdiac  hjiiertrophy.  This  \4ew  is  probably  fully  justified 
and  of  obvious  utility  in  many  cases  of  simple  cardiac  weakness,  as  seen  in 
anaemia,  in  convalescence  from  severe  disease,  and  sometimes  iierhaps  as  a  con- 


genital  condition.  This  may  also  be  trwe,  in  many  cases,  of  purely  muscular  dis- 
ease of  tho  heart ;  but  as  soon  as  one  considers  it  in  relation  to  tlioso  cases  of 
ciix^ulatory  disturbance  where  tliert^  is  actual  mechanical  bindraneo  to  the  circu- 
lation, as  from  valvular  lesions,  the  case  seems  wholly  different.  To  l>e  sui'c,  onflti 
might  have  an  idea  that,  by  increasing'  the  activity  of  the  heart,  the  hindrance 
would  he  more  easily  overcome.  An  important  consideration,  however,  seems  to 
us  to  be  that  we  can  scai*cely  transfer  our  conceptions  with  j*eg-ard  to  exercise  and 
invigoration  from  the  voluntary  muscles  to  the  cardiac  muscle.  The  mechanic- 
ally dilated  heart  is  minutely  regulated  Ijy  means  of  an  especial  reflex  apparatus, 
iudojwndently  of  our  volition.  Wo  know  that  every  increasetl  demand  upon  the 
heart's  activity  is  in  most  cases  directly  fulfilled  by  an  incrcas^xl  cardiac  effort. 
Under  pi'ijper  conditicms  the  most  marked  cardiac  hypertrophy  may  develop  in  a 
complelely  be<lridden  patient.  We  miLst  therefore  consider  carefully  whether,  in 
cases  of  this  .s<jrt,  the  further  increase  of  the  demands  ui>on  the  heart  is  judicious; 
whether  it  may  not,  on  the  contrary,  contribute  to  a  premature  exhaustion  of  the 
myocardium.  It  certainly  seems  to  us,  and  our  opinion  is  fortified  by  practical 
exiK^rience,  that  the  preM-ription  of  increased  Ixidily  exei-tion,  Fuch  as  mountain- 
cliuibin^*-,  should  always  be  given  with  gre^it  caution,  and  with  consideration  of  the 
individual  rii-cumstaiicos,  if  the  physician  desires  to  avoid  unluippy  consequences. 
Wo  shai'C  the  Ix-licf  that  a  certain  measurc  of  bodily  exercise  Ls  veiy  suitable  for 
patients  with  valvular  and  other  similar  cardiac  lesions,  but  we  hold  that  the 
benefit  lies  less  in  the  i-esultant  " invigoration  of  the  cardiac  muscle"  than  in  the 
promotion  of  the  venous  circulation  occasioned  by  the  motion  of  the  extremities 
and  the  deei>er  inspirations  {see  pag^  9U8).  Lon^:  numntain  trips  have  a  great  and 
unique  value  for  those  circulatory  disturbances  alone  which  are  occasioned  by 
obesity,  or  associated  with  simple  weakness  and  slij^Vit  dilat:4tion  of  the  heart. 

4.  Promotion  of  the  Circtdafion  by  Massage,  Pa^sice  Movements,  aiul  Gym- 
najstics. — It  can  not  Ije  doubted  that  tliese  are  suitable  means  for  the  promotion  of 
the  circulation,  especially  in  the  veins.  We  ougfht  not  t^>  overestimate  their  valuc^ 
but  we  are  fully  justified  in  tho  a^seriion  that  they  may  sometimes  be  employed 
with  decided  ijeneflt  in  circulatory^  dei-angements.  For  i>aHicu1ars  as  to  tho  carry- 
iog  out  of  this  method  of  treatment,  we  must  refer  to  appmpriate  monographs. 
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NEUROSES  OF  THE  HEART. 


1.  Angina  Pectoris  (Stenocardia), — Angina  pectoris  is  a  g'roup  of  symptoms 
which  we  have  already  liad  to  mention  repeatedly  as  a  fre<pieut  complication  in 
different  cardiac  tifTectiuns,  such  as  indurated  mytK'arditis,  aortic  insulliciency,  etc. 
The  same  symptoms  are  also  seen  as  a  pure  neurosis,  especially  in  ani^mic  j>ersons, 
or  in  connection  w^ith  other  ners'ons  diseases,  like  hysteria,  epilepsy,  and  the  psy- 
choses. We  know  almost  nothing  as  to  the  exact  a-tiology  of  llie  disease.  In 
quite  a  largo  number  of  published  cases  excessive  smoking  has  been  advanced  i 
an  {etiological  factor. 

Tlie  most  essential  symptom  of  tlie  paroxysm  consists  in  a  severe  pain  in  the 
car<liac  ivgiou,  shooting  up  into  the  left,  or,  more  i-ai-ely,  into  the  right  shoulder. 
There  is  also  a  genei-al  feeling  of  c^mstraiut  and  anxiety— **  pra^coi-dial  an.^ciety.*' 
The  action  of  the  heart  is  usually  somewhat  accelerated,  either  weak  and  perhaps 
intermittent^  or  strong,  Eespimtion  is  unimi>eded.  Exceptionally,  however,  and 
prDbably  as  a  result  of  the  pain,  it  becomes  irregular,  now  hurried  and  now  slow. 


NEUROSES  OF  THE  HEART.  310 

The  skin  during  the  paroxysm  is  often  \vdc  and  cool,  while  at  the  end  of  it  thcro 
may  be  profuse  sweating.  The  individual  attack  lasts  sometimes  only  a  few 
minutes,  and  sometimes  half  an  hour  or  more.  In  many  cases  the  paruxysn:r> 
return  very  frequently,  almost  daily,  but  in  othei-s  there  may  bo  intervals  of 
weeks  or  months. 

Many  theories  have  been  advanced  as  to  the  nature  of  angina  pectoris,  but 
none  of  them  have  any  certain  foundation.  Since  the  stmsory  fibers  of  the  heart 
rise  from  the  vagus  (but  imrtly,  perhajis,  from  the  symi>athetic  also),  we  usually 
term  angina  pectoris  a  neurosis  of  the  vagus. 

The  prognosis  of  the  disease  is  not  very  favoiiible.  Although  life  itself  is  very 
rarely  endangered  by  the  paroxysms,  we  seldom  succeed  in  permanently  prevent- 
ing their  return. 

The  treatment  of  the  p.aroxysm  is  puivly  symptonuitic.  Cutaneous  irritant.-, 
like  mustard-plasters  to  the  chest,  and  foot-batlis,  are  almost  always  used,  but 
they  have  but  little  effect.  A  subcutaneous  injection  of  one  sixth  to  one  thii-d  of 
a  grain  of  morphine  (grm.  0-01-0-02)  is  the  best  iialliative.  All  the  other  reme- 
dies, like  nitrite  of  amyl,  inhalations  of  cliloix)forni,  atropine,  coiiiine,  etc.,  ai-e 
less  reliable.     Nitrite  of  sodium  has  been  esi)ecially  recomniendetl. 

Many  remedies  have  also  Ixxni  used  to  pi^event  the  i-etum  of  the  paroxysms: 
arsenic,  sulphate  of  zinc,  nitrate  of  silver,  bi-omide  of  potassium,  quinine,  etc. 
We  usually  tr>'  one  of  thej^j  remedies,  but  without  promising  any  certain  benefit 
from  them.  Favoi-ablc  i-esults  ai*e  often  obtained  from  electrical  treatment — either 
tlie  application  of  the  faiv.dic  brush  to  the  cardiac  region,  or  cautious  galvaniza- 
tion of  the  vagus  and  sympathetic  in  the  neck,  or  in  the  cardiac  i-egion.  Method- 
ical cold-water  cui*es  iuvo  also  resulted  in  improvement  in  some  cases  of  angina 
pectoris. 

Finally,  of  course,  wo  nuist  pay  attention  to  any  underlying  diseases,  like 
anaemia  and  epilejisy,  and  to  the  i-enioval  of  injurious  influences  which  may 
affect  the  disease  (smoking!). 

[In  well-marked  angina  sudden  death  during  a  piu-oxysm  is  not  very  rare.  In 
Dr.  Ai*nold,  of  Rugby,  the  first  attack  proved  fatal.  The  patient  may,  hov.cver, 
live  for  years — cases  of  survival  for  upward  of  twenty,  and  one  even  of  thirty, 
years  being  recorded.  Flint  has  known  i-cfjovery  to  (K'cur.  The  prognosis  depends 
somewhat  on  the  condition  of  the  cardiac  valves  and  walls;  but  changes,  i>spe- 
cially  in  the  latter,  niay  escajw  detection  by  any  save  a  very  skillful  ol)server. 
Walshe  states  that  in  every  one  of  twenty-four  cases  ho  examined  during  life  ho 
found  physical  signs  of  changes  either  in  the  heart,  the  aorta,  or  l)oth.  The 
experience  of  Balfour  and  Latham  is  similar. 

With  regard  to  treatment,  it  is  true  that  morphine,  subcutaneously,  brings 
relief;  but  the  duration  of  the  attack  is  shoi-t,  tlio  ]>hysician  is  not  always  at  hand, 
and  there  are  scarcely  any  circumstanc(;s  under  which  it  is  right  to  arm  a  patient 
with  a  hypwlermic  syring*^  in  this  any  more  than  in  other  diseases. 

Nitro-glycerino  is  not  only  a  palliative  in  most,  but  also  a  pit)phylactic  in 
many  cases.  To  cut  short  an  attack,  it  can  l)e  carried  in  the  po<*kel;  to  pivveut 
recurrence,  it  cnn  lx>  taken  twice  or  thrice  daily.  Tlie  nitrite  of  s(xlium  seems  to 
act  equally  well,  but  has  not  l)een  so  long  in  use.  The  nitrite  of  amyl  is  servicr- 
able  chiefly  at  the  moment  of  attack.  It  is  ]>ut  up  in  gla.ss  cjipsuU^?,  one  of  which 
can  be  crushed  in  a  handkerchief  and  the  contents  inhaled;  it  is  so  volatile  that 
it  can  be  preserved  ready  for  use  in  scarcely  any  other  way. 

The  value  of  the  nitrites  is  greater  than  the  author  would  seem  to  allow.] 

2.  Vervons  Palpitation.— By  "  pal])itatinn  "  we  understand  the  sul.jwtive  sen- 
sation of  the  movements  of  the  heart.  It  is  usually  excited  by  increa.setl  action  of 
the  heart)  but  there  is  no  constant  relation  between  the  intensity  of  the  cardiac 
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jwlsations  and  the  Bubjective  feeling  of  tliem.  We  sometimes  observe  that 
patieutiJ  with  aortic  insufficiency  do  not  perceive  thti  very  strong  action  of  tbeir 
hypertrophitid  hearts,  while  in  other  eases  a  patient  corapluins  of  a  trtjublesoroe 
feeling  of  palpitation,  although  the  action  of  the  heart  does  not  appear  objectively 
to  be  especially  increased. 

We  term  cases  "nervous  palpitation"  where  the  patient  complains  of  palpita- 
tion when  a  physical  examination  of  the  heart  shows  no  anatomical  change  in  it. 
As  a  rule,  in  these  eases  we  really  have  to  do  with  a  heart  whose  action  is  iucreasetl 
})y  abnormal  nervous  influences.  In  many  cases  the  palpitation  aiises  fi-om  slight 
external  causes,  which  may  give  rise  to  little  or  no  palpitation  in  a  healthy  per- 
son, as,  for  esanjplo,  after  tJie  slightest  mental  cxcitenieut,  after  any  slight  phys- 
ical exertion,  after  taking  food,  after  indulging  in  certain  drinks,  like  tea,  coffee, 
WMne,  or  beer,  or  in  ceH-ain  positions  of  the  body,  as  in  lying  on  the  left  side.  Here, 
then,  we  have  to  do  with  an  abnormal  sensitiveness  of  the  he^u't  to  ejctemal  irrita- 
tion, but  in  other  cases  there  is  probably  a  kind  of  hypenestliesia  of  the  patient 
to  the  movements  of  the  heart,  so  <  hat  the  movements  that  are  of  normal  strength 
ar«?  felt  ni  a  ti-oublesome  manner. 

The  patient  mitdy  complains  of  continuous  palpitation;  it  usiuilly  occui's  in 
more  or  less  sharply  defined  par*>xysms.  Very  commonly  in  pure  nervous  palpi- 
tation we  have  to  d<j  with  people  who,  in  general,  suffer  from  other  nervous,  hys- 
terical, and  neiutisthenic  sympUjms,  or  they  are  ana'inic  persons,  chlorotic  girls, 
etc. ;  but,  on  the  other  hand,  nervous  palpitation  may  occur  in  very  full-blooded, 
•'  plethoric  "  people. 

The  diagnosis  of  nerv*jus  palpitation  <-an  be  made  only  when  repeated  careful 
examination  shows  no  objective  abnormity  in  the  heart.  In  many  cases,  as  when 
there  ai'e  anaemic  mm'murs,  the  decision  may  Iw:  quite  difficult.  We  must  always 
pay  pai-ticular  attention  to  the  whole  constitution  and  the  general  in^i>ressjon 
which  the  palicnt  makes. 

The  proyiiosis  is  «o  far  favorable  in  that  the  disease  is  not  dangerous.  lu  many 
cases  improvennent  and  ftnal  recovery  may  Ijc  effecteil,  hut  <  ther  cases,  of  course, 
resist  all  thei*apeutie  efl'orts  very  obstinately. 

The  treatmeut  mast  fii*st  be  dii*ected  to  improving  the  patient's  general  con- 
stitution. Ana'uiic  persons  are  to  bo  given  iron,  quinine,  ami  strengthening  diet 
We  put  fnll-bhKxled  people,  however,  on  scanty  fare,  and  prescribe  for  them  bitter 
waters,  or  a  bath  cui-e  at  Marienbad  or  Kissingen.  Where  there  is  hysteria  or 
neurasthenia,  it  I'eqiiires  siM^cial  treatment.  We  should  avoid  all  the  influences 
which  seeDi  to  excite  |)alpitatioB.  As  a  symptomatic  indication  during  an  attack 
we  should  recommend  the  patient  especially  to  keep  quiet.  The  use  of  cold  to 
tlie  caifliac  region — cold  compresses  and  ice-bags— often  acts  beneficially.  On 
the  other  hand,  however,  it  is  iu  Ik?  nuted  that  a  tendency  to  jmlpitation  asso- 
«'iated  with  cardiac  weakness  may  often  be  allayed  by  methodical  exercise  and 
the  invigoration  of  the  eardiac  muscle  consequent  thereupon  (see  the  appendix  to 
the  preceding  chapter).  Among  internal  remedies  we  nmst  employ  nervines,  and 
in  severer  cases  even  narcotics.  Among  the  former  we  would  meuticm  especially 
ethei-eal  tincture  of  valerian  and  bromide  of  potassium,  which  have  repeatedly 
done  us  good  service.  Digitalis  is  usually  of  little  value  in  pure  neuroses  of  the 
heart,  but  we  may  give  it  as  an  experiment,  say  fifteen  to  twenty  dro[)s  of  the 
tincture  with  the  sanke  amount  of  cherry -laurel  water. 

3.  Tachycardia*— A  peculiar  and  quite  rare  neurosis  of  the  heart,  tachycardia. 
consists  of  an  enormous  frequency  of  the  pulse,  coming  on  in  paroxysms,  up  to 
200  beats  and  more  a  minute.  We  have  ahxiady  mentioned  these  paroxysms  as  a 
rare  symptom  in  mitral  and  also  in  aortic  disease,  but  precisely  similar  attacks 
may  occur  as  a  pure  neurosis  without  any  discoverable  lesion  of  the  heart.     They 
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been  observed  in  ansBintc  and  nervous,  and  also  in  corpulent  persons.  In 
yonng  people  the  same  condition  sometimes  (x?ciirs  after  diphtheria  and  other 
acute  infectious  diseases  (vide  mipra).  In  men  we  must  consider  the  possibility 
of  the  action  of  injurious  dietetic  influences,  like  drinking  and  snuiking.  The 
indi\idual  attack  usually  beg^ins  (juite  suddenly,  by  day  or  by  night,  sometimes 
without  any  cause^  but  often  it  is  apjmrently  produced  by  certain  ejccituig'  causes, 
especially  at  tmies  by  overdistention  of  the  stomach.  The  patient  feels  that  the 
attack  is  coming,  he  becomes  anxious  and  restless,  and  looks  pale ;  but  there  are 
not,  as  a  rule,  at  least  according  to  our  experience,  any  syujpttjms  like  pra^cordial 
anxiety,  dyspnoea,  or  attacks  of  faiutnc«s.  We  notice  in  the  heart  itself,  during 
the  attack,  chiefly  a  great  acceleration  of  the  heart-sounds.  We  sometimes  hear 
indefinite,  adventitious  murmurs.  The  action  of  the  heart  is  often  quite  reguhu*, 
but  there  is  not  mfrequeutly  manife^st  arhythmia  during  the  attack.  Increase 
of  the  heart's  dullness  has  been  i*ei^eate*lly  olwerved.  In  a  case  of  paroxysmal 
tachycardia,  in  a  patient  who  hud  cirrhosis  of  tlic  liver,  we  could  certainly  detect 
a  considerable  acute  dilatation  of  the  heait  in  every  attack,  which  dLsapi>eared 
ugatn  soon  after. 

We  know  little  that  Ls  deHnite  as  to  the  nature  of  the  attacks.  The  affection  is 
usually  regarded  as  a  temiwrnry  pax*alysis  of  the  vagus. 

We  may  also  state  here  that  paroxy*>mal  and  constant  tachycardia  have  also 
been  repeatedly  observed  in  anatomical  lesions  of  the  cardiac  nej^k'es  and  their 
centers,  in  tumors  and  other  afTections  in  the  vicinity  of  the  medulla  oblnogata, 
aud  in  compression  of  the  vagus  in  the  neck  from  new-growths,  and  aneurisms, 

The  prognosis  of  tachycardia  depends  first  upon  the  nature  of  the  underlying 
disease*  We  do  not  know  whetlier  a  ]>eriuanont  recovery  is  i>ossible  in  idiopathic 
cases^  but  we  can  always  .succeed  in  inipniving  the  condition.  The  treatment  dur- 
ing the  attack  consists  in  enjoining  complete  Ixidily  rest,  and  in  applying  ice  tn 
the  heart.  With  marked  subjective  disturbance  we  should  give  hrtmiide  of  potas- 
sium,  or  even,  under  some  circumstances,  a  small  injection  of  morphine.  The 
best  way  t*)  guartl  against  the  i*eturn  of  the  attacks  is  to  give  precise  hygienic 
directions,  suited  to  the  patient's  constitution  ajid  manner  of  life.  The  continued 
use  of  iodide  of  potassium  has  sometimes  seemed  to  us  to  be  of  service. 


SECTION   II. 
Diseases  of  the  pKurcAKDrvM. 

CHAPTER  I. 


PSRIOARBmS. 

Inftantmatton  <\ftht  I\rii\ird!uin,\ 

JEtiology. — Pericai'ditis  seldrim  apiwars  as  a  primary  idiopatliic  disease.  It  is 
usually  nieifly  a  sofjuel  or  a  complication  of  other  diseases*  Tlius,  it  is  observed 
wiUi  particular  fn^ueney  in  the  course  of  acute  articular  rlieumatisni,  where  it 
appears  sometimes  alone,  sometimes  in  combination  with  acute  endocarditis.  It 
is  not  impossible  tliat  certain  rare  cases  of  apparently  primary  acute  pericarditis 
belong,  from  an  reliological  standiKjint,  to  acute  articular  rheumatism— that  is, 
they  are  excite<l  by  the  same  pathogenic  factors  which  exceptionally  attack  the 
pericardium  alone,  without  situultaueous  participation  of  the  joints  in  the  disease, 
21 


322 


DISEASES  OF  THE  CIRCTILATORY  ORGANS. 


It  must  be  confessed  that  this  yiew  is  not  actually  proved  to  be  correct,  although 
a  similar  one  is  also  held  in  regard  to  many  cases  of  primary  acute  endocarditis. 
Cases  of  secondary  pericarditis,  unassociat4?d  with  articidar  rheumatism,  occur, 
allhoug-h  much  less  often,  in  other  acute  infectious  diseases,  among  which  scarlet 
fevei'.  measles,  and  pytcmic  pnjcesses,  as  well  as  scurvy  and  pui-pura  ha?morrhagica, 
deserve  especial  mention.  In  pyieniia  the  |>ericardJtis  is  pnruleut,  and  in  purpura, 
ha?morrliafiic.  Among  the  chronic  diseases  in  the  course  of  which  pericarditia 
sometitiK'S  appoai*§^  we  must  mention  especiiilly  chronic  nephritis.  Perioaixlitis 
has  als<i  been  observe<l  in  a  few  cases  in  patients  with  carcinoma. 

A  large  numlier  of  case>i  arise  from  an  exten^^ion  of  Ihe  iallarnniation  from  the 
vicinity.  Thus  we  not  infrequently  see  pericarditis  as  a  result  of  pleurisy.  esj)e- 
cially  on  the  left  side,  and  in  pneumonia  complicated  with  pleurisy.  New  growths 
and  ulcerative  prticesses  in  the  esophagus,  in  the  vejlebiie,  in  the  bronchial 
glands,  or  bi  the  lungs,  also  lead  at  times  to  perforation  into  the  i>ericai'diuni  and 
a  consequent  inflammation.  The  pericjmlitis,  too,  which  not  very  rarely  comes 
on  in  the  course  of  chronic  valvular  disease,  is  pwbably  usually  to  lie  reg^anled 
as  an  extension  of  tha  iuJlumniatirm.  As  has  already  been  meutioued,  it  is  most 
frequent,  according  to  our  experience,  in  aortic  dist*ast%  sti  that  we  may  suepect 
a  direct  conduction  of  the  agents  of  intlatnniation  through  the  aortic  walls  into 
the  pericjirdium.  Pericarditis  may  also  develop  as  a  i*esult  of  myocarditis,  abnceBS^ 
of  the  heart,  etc. 

Tuberculosis  plays  a  very  important  part  in  the  astiology  of  pericarditis.  No 
small  nunib<?r  of  apparently  primary  cases  of  i>ericai'ditis  turn  out  at  the  autopi^ 
to  be  tiibercnlar.  Tliis  apparently  comes  on  in  quite  an  isolated  way,  or  as  one' 
symptom  of  a  special  localized  form  of  tubercult>sis,  which  we  term  tul>erculosis  of 
the  serous  membranes.  In  many  cfiscs  we  can  discover  the  origin  of  a  tubercu- 
lar pericarditis  in  the  direct  extension  of  a  tubercular  pleurisy.  In  apparently 
primary  cases  the  occurix^uce  of  the  infection  may  sometimes  he  explained  by  the 
discovery  of  a  tubercular  lymph-gland,  which  has  broken  thixjugh  into  the  peri- 
cardii uni. 

Pericarditis  is  usually  a  disease  of  youth  ajid  middle  life,  but  it  may  also  occur 
in  advanced  age. 

Pathological  Anatomy.— Ordinary  i>ericarditis  involves  the  two  surfaces  of  the 
internal  i)ericardium  in  cither  a  circuniscribeil  or  diffuse  nuinncr.  Tnfianiniations 
of  the  outer  surface  of  the  pericardial  siic  are  distingidshetl  jls  exti?rnal  pericar- 
ditis [vide  infra].  The  anatomical  processes  in  pericaixlitis  are  preci.scly  analogous 
to  those  in  inflanmiations  of  the  serous  membranes  in  general,  e8|)ecially  of  the 
plcuni. 

We  iLsually  divide  pericarditis  into  fibrinous,  sc'ro-iibrinons,  hjrmorrhagric,  and 
purulent  <or  ichorous)  forms,  a/fording  to  the  chanictcr  of  the  exudation.  The 
librinous  and  sero- fibrinous  forms,  with  an  abundant  fluid  effusion  into  the  peri- 
caiilial  cavitj.  are  the  niost  frequent,  occurring  in  £irlicuhir  rheumatism,  in  valvu- 
lar disease  of  the  heaii,  etc.  Both  layers  of  the  ijcricardium  are  covered  with 
mass.es  of  fibrine,  which  often  show  a  I'eticular  or  -vnllous  arrangement  (cor 
villosum).  Besides  that,  we  find  more  or  less  of  a  fHuid  effusion  which  distends 
the  pericai-dium.  The  fluid  is  r>f  a  sei*ous  nature,  and  contains  more  or  Icfs  numer- 
ous flakes  of  Hbrinc,  and  is  turbid  from  the  admixture  of  cells— pus-cori)U8cles, 
and,  in  part,  desquamated  endotbclium.  A  purulent  pericarditis  is  always  the 
expression  of  a  specific  infection  of  the  jiericardiuni.  It  is  st^n  in  pya^mic  dis- 
eases, as  a  result  of  empyema,  and  in  perforation  of  jibscesses,  cancers  of  the  oesoph- 
agus, etc.,  into  the  pericardium,  A  hfpniorrhagic  etl'usion  is  seen  chiefly  in  tuber- 
cular pericarditis.  In  this  we  find  miliary  tubercles,  and  little  cheesy  nodules  in 
the  inflammatory  new  growths,  besides  all  the  signs  of  inflauimatiou.    The  specific 
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tubercular  change's  are  sometlnics  recognizablo  with  the  naked  eye,  but  at  otber 
times  we  bave  to  use  tbe  microscope  to  find  fheni.  Hajmorrtiagic  pericarditis  also 
occurs  in  general  hjptnorrhagic  diseases,  such  as  scurvy,  and  ia  weak  aud  debili- 
tated pexjple,  liki^  dntiikards. 

la  long-c'uulinued  pericarditis  the  cardiac  iiitisf  le  almost  invariably  uiidergoe** 
changes.  Tlie  heart  is  usually  flabby  and  dilated^  and  tlie  muscle  often  aliowR 
fatty  degeneration.  After  the  pericarditis  has  lasted  a  long  time  there  is  often 
quite  a  considerable  atrophy  of  the  cardiac  mu^4cle,  which  is  partly  rt^placctl  by 
fat  tissue.  We  have  already  mentioned  the  occurreuce  of  jjericarditis  in  connec- 
tion with  valvular  disease  and  degenerations  of  the  niyocardium. 

In  favorable  cases  of  pericarditis  we  may  have  a  perfect  i-ecovery.  The 
so^vdled  vmcuifE  tendiuece  sometimes  remain  in  the  pericardium  as  i*esidua  of  a 
past  circumscrilMxl  pericai-ditis.  In  some  cases  the  pericanlitis  leads  to  an  adhe- 
sion of  the  two  layers  of  the  pericaniium  to  each  other,  and  obliteration  of  the 
pericardial  cavity  (t^ide  infm).  In  many  cases  a  chronic  pericarditis  tinally 
devcloi)s  from  the  acut^e  form,  or  the  whole  affection  takes  a  more  chronic  course 
from  the  outset.  In  this  way  chronic  adliesions  of  connective  tissue  arise,  and 
gn^t  tliickening  of  the  pcncardium^  but  the  amount  of  fluid  is  usually  small. 
Sometimes  the  chronic  i>ericarditis  is  interrupted  by  an  acute  exacerbation  of  the 


dinioal  Symptomi.—  l,  Suhj<>ctive  Symptoms,  General  Symptoms,  and  Fet^er.^ 
Mild  forms  uf  [joricarditis  may  devek»p,  as  in  the  course  of  tin  acute  articular  rheu- 
matism, without  causing  any  subjective  symptoms.  They  are  discovered  only  by 
ft  careful  physical  examination  of  the  heart.  In  severe  cases,  however,  the  peri- 
carthtis  causes  violent  subjective  symptoms,  which  of  course  have  in  Uicmfielves 
little  that  Is  characteristic. 

Pain  may  be  felt  in  the  canliac  region,  and  often  in  the  epi^astritini.  but  it 
is  alisent  in  very  many  cases.     A  geuei-al  feeling  of  constraint  and  distress  is 

lost  constant  in  all  acute  cases  of  any  severity,  and  so  is  a  feeling  of  dyspncea, 
which  may  increase  to  the  highest  degree  of  orlliopncea.  Tlie  patients  often  com- 
plain of  headache.     In  severe  cases  they  IxH^'ome  stupid  and  comatose. 

These  general  symptoms  aiv'  the  dii-ect  result  of  the  distin-bance  of  the  circu- 
Uiion.  Blood  pom's  into  the  heiirt  slowly,  and  the  diastole  is  incomplete,  because 
of  Uie  increasetl  pi'essure  in  the  pericardium.  Although  stasis  <xx?ui*s  in  the  veins, 
ihete  is  le«s  blood  in  the  right  ventricle  than  normal.  As  a  result  of  this  the 
pnNBUre  falls,  and  the  rapidity  of  the  cun-ent  in  the  pulmonary  circulation  dimin- 
ishes. The  left  ventricle,  also,  contains  too  little  blood,  and  the  tensi<m  in  the 
medium-sized  arteries  is  considerably  lowered.  This  is  the  explanation  of  the 
potient's  dyspnoea  and  cerebral  anaemia.  Tlie  fonncr  is  also  increased  in  large 
pericardial  etfusions  by  the  mechanical  pressure  of  the  distended  pericai'^lium  on 
the  left  lung. 

Acute  pericarditis  is  usually  as.soci«ted  with  fever.  This  luis  no  sfjeciiil  type, 
and  usually  keeps  at  a  moderate  height— lOg^'  to  1035*  (39°-:i9'8^  C.)— but  it  often 
exhibits  consideral>le  variations.  In  citses  of  ivcovery  the  fever  declines  by  lysis. 
Chrotnc  pericarditis  may  run  its  whole  course  without  fever. 

2.  Physical  Siifris—hisppciton, — The  general  hue  of  a  i>fitient  with  severe 
pericarditis  is  pale,  hut  also  mmt^  or  less  cyanotic.  He  has  an  anxious  expression. 
He  lies  with  the  upj^r  part  of  the  body  raiseil,  or  he  sits  up  in  bed.  The  breath- 
ing is  usually  rapid,  hdwreil.  and  somewhat  irregular.  The  veins  in  the  neck  are 
swollen  and  promineut  We  very  often  see  marked  undulating  or  pulsating 
inovements  in  the  jugular  veins,  as  a  result  of  stasis.  Tlie  cardiac  regicm  seems 
unusually  pnuninrnt  in  jdl  cases  with  much  effasion,  and  the  iutercostal  spaces 
there  are  flattened  out.    We  sometimes  detect  a  slight  oedematous  sweUiug  of  the 
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cheRt-wall  itself.  When  there  is  a  large  effusion,  the  action  of  the  heart  is  only 
faintly  visible,  and  is  sometimes  remarkably  diffiiseil. 

Pulpatiim  in  llie  milder  cases  shows  the  opex-beat  in  its  normal  position  and 
of  about  normal  fiireng'th;  but  if  the  amount  of  the  ijerieardial  effysion  increases, 
the  heart  is  pushed  away  fi*om  the  chest-wall  by  it,  ond  hence  the  heart-beat 
grows  weaker  until  it  disstpiieaps  entirely.  In  such  cases  it  is  sometimes  to  be  felt 
again  if  the  patient  bends  forw^ard  or  lies  on  his  left  side.  In  the  rest  of  the  car- 
diac region  we  sometimes  feel  the  movements  feebly,  but  they  entirely  disappear 
&6  the  efPnsion  iuei'eases.  In  some  cases,  by  laying  the  hand  flat  on  the  chest,  we 
can  feel  the  rub  of  the  roiigfb  }>ericardial  surfaces  against  each  other. 

The  pulse  is  usually  accelerated,  ;ind  in  severe  cases  it  becomes  ijTe}:riilar.  In 
every  larg:e  etfiLsion,  as  we  have  ah-eady  said,  the  tension  and  height  of  the  pulse 
are  diminished.  In  severe  cases  the  pulse  sometimes  lK?comes  very  small  and  weak, 
but,  when  the  heart  is  otherwise  normal  and  strong,  it  may  also  remain  quite 
stiTing— and  indeed  this  condition  of  the  pulse,  in  contrast  to  the  great  weakening 
of  the  he^nrt-beat,  is  sometimes  of  diagnostic  significance.  In  some  canes  with  a 
large  pericardial  elf usion  we  have  seen  a  manifest  pulsuH  jxiradoxus — that  is,  a 
diminution  or  a  complete  disappeamocc  of  the  radial  pulse  on  every  inspiration. 

Percussion  shows  very  characteristic  changes  if  tlje  pericardium  is  distended 
by  the  effusion.  The  cardiac  dullness  is  then  increased,  and  usually  assunxes  a 
triangidar  form  peculiar  t«>  pericaitlitis.  The  obtuse  angle  of  the  triangle  is  found 
abfjve  in  the  third  or  second  left  inlercostal  sjwcc  near  the  left  bonier  of  the  ster- 
num. The  lateral  boundaries  iiui  obluiuely  to  the  right  and  downward  to  a1)Out 
the  right  parasternal  line,  and  to  the  left  and  downwaml  t*>  the  left  mammillary 
line,  or  beyond.  The  broad  base  of  the  triangle  which  lies  below  is  usually  not  to 
l>e  defined  by  jiercussion  ot»  account  of  the  adjacent  left  IoIkj  of  tlie  liver.  On  the 
boitler  of  the  dullness  we  often  fintlTji  tympanitic  resonance  due  to  the  retraction 
of  the  adjacent  lung.  The  area  of  the  dullness  dejieuds.  of  conrse,  in  the  first  place, 
upon  the  amount  of  the  effusion,  but  we  must  take  special  notice  that  in  regard  to 
this  the  relation  is  not  cnustant.  In  old  cases  of  pericarditis  especially  we  some- 
times tiiul  the  caniiae  dullness  very  extensive,  while  the  autnp.sy  delects  onlj'  a 
little  fluid  in  the  pericardium.  This  is  explainetl  parllv  by  a  secondary  dilatation 
of  the  heart,  and  partly  by  a  persistent  retraction  of  the  hmg. 

It  is  an  imixirtant  diagnostic  sign  of  ]>ericaiK!itis  that  in  many  eases  the  still 
perceptible  ai>ex-beat  lies  within  the  cai'diac  dullness,  since  the  pericardial  effusion 
extends  farther  to  the  left  than  the  heart  itself.  It  is  also  worthy  of  note  that  the 
dullness  in  pericaiilitis  often  shows  very  great  changes  when  the  patient  changes 
his  position.  The  dullness  is  uioto  extensive  when  the  body  is  erect  thaTi  when 
lying  down,  and  when  the  patient  lies  on  his  side  it  sometimes  s^hows  a  lateral 
displacement  of  several  centimetres.  The  Simie  changes,  however,  though  rarely 
so  marked,  also  occur  in  a  hypertrophied  heart. 

The  characteristic  pathngnomonic  auscultatory  sign  of  pericarditis  is  the  peri- 
cardial friction-rub.  This  arises  during  the  movements  of  the  heart  from  the 
rubbi ug  of  the  rough  and  inflauued  pericardial  surfaces  against  each  other.  The 
fi'ictiou-rub  is  absent  in  x»ericar«litis  if  the  rough  surfaces  of  the  two  layers  of  the 
pericardium  are  separate<l  froui  each  other  by  a  fluid  effiL«<ion,  or  if  they  can  no 
longer  rub  against  each  other  from  an  adhesion  of  the  laj^ers  of  the  pericardium- 
AVe  usually  hear  tlie  friction-rub  loudest  in  the  neighb<jrhood  of  the  base  of  the 
heart,  but  it  may  also  be  heard  at  other  paHa  of  the  head.  The  quality  of  til© 
sound  is  descrilied  as  scraping,  grating,  or  creaking.  The  friction-rub  may  he 
heard  chieHy  either  during  the  systole  or  during  the  diastole  of  the  heart,  but  it  is 
in  general  not  often  closely  associated  with  the  phases  of  the  heart's  action.  We 
sometimes  Hud  it  intermitting  frequently,  and  jerky.    The  intensity  of  the  fric- 
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tioii>rub  sometimes  varies  with  the  phases  of  the  respiration.  It  is  usuall}-  louder 
on  inspiration,  but  s^jniotimes  on  expiration.  If  the  jmtient  changes  his  position, 
it  sometimes  alters  the  intensity  of  the  sound.  It  is  louder  when  sitting  up  than 
l^'^ing  down,  etc.  The  friction-rub  of  ten  sounds  loudef  if  the  stethoscope  is  pressed 
firndy  against  the  chest,  since  in  this  way  the  layers  of  the  pericardium  are 
approximated  to  each  other. 

The  heart- sounds,  when  the  valves  are  intact,  may  sometimes  be  begird  as  well 
as  the  friction-rub,  or  they  may  be  completely  drowned  by  the  loud  rub,  at  least 
in  some  parts  of  the  heart.  lu  general,  they  are  we^  in  every  case  of  pericardial 
effusion,  since  their  conduction  to  the  ear  is  impaired.  In  large  effusions  where 
no  friction-rub  is  Uy  be  heard,  we  hear  the  heart-sound.s,  especially  the  first,  but 
only  very  faintly  and  obscurely.  Thus  condition  in  connection  with  the  increase  of 
the  cardiac  dullnej^^  is  of  diagriostic  impi>rtance.  If  there  is  also  vaUnjlar  disease 
with  the  pericarditis,  the  pericardial  and  endocardial  murmurs  are  sometimes  hard 
to  distinguish  from  each  otiier,  but  usually  the  former  greatly  preponderate. 

3.  Sequelae  of  Pericarditis. — A  large  pericawlial  effusion  may  excite  special 
symptoms  from  pressui-e  on  the  neighl>oring  organs.  Thus  we  have  already  said 
that  compression  of  the  left  lung  iiiust  incpfaso  the  dyspncea.  In  many  cases  we 
also  notice  a  moderaU?  dullness  over  the  left  lower  back,  ftx>m  compression  of  the 
left  lower  lobe.  In  rare  cases  difficulty  in  deglutition  has  been  observed  as  a 
result  of  pressure  on  tlie  cEsopbagus,  and  j)araly8i!s  of  the  vocal  cords  from  press- 
ure on  the  recurrent  nerve. 

In  cases  of  long-continued  jnericarditis  the  same  sequela?  may  develop  as  in  any 
chiN>nic  disextso  of  the  heart.  The  aniimnt  of  urine  dimini.shes  as  a  result  of  the 
low  arterial  pressure.  The  venous  sta-sJH  fiually  leads  to  general  drojisy  and  to 
symptoms  thf  passive  congestion  in  the  liver,  spleen,  and  kidneys.  We  would  also 
state  tliat  we  have  repeatedly  met  with  large  effasi<ins  in  the  cavities  of  the  body, 
especially  hytlrothorax,  without  any  ojdema  of  the  skin.  All  the  symptoms  of 
stasia  mentioned,  however,  are  often  much  less  due  to  the  pt'ricartlitis  itself  than 
to  the  atiTjphy  and  dilatation  of  the  heart  which  frequently  foll»:>\v  it  (vide 
aupra). 

Special.  Forms  of  Pericarditis. 

1.  Pericarditis  externa  and  Hediastino-pericarditis  {Phuro-perwardifis), — 
By  pericarditis  externa  we  mean  an  intlammutinu  of  the  external  surface  of  the 
pericardial  sac,  which  is  usually  combined  with  an  iuflannnation  of  the  mediasti- 
nal connective  tissue  and  the  neighboring  pleura,  especially  over  the  liugula  of 
the  left  lung.  This  form  r>f  piTicanlitis  may  exist  by  itself,  or  cond>ined  with 
internal  pericarflitis.  It  is  a  rare  disease,  and  is  most  frequently  seen  as  a  result 
of  tubercular  pleurisy, 

Thp  physical  signs  must  differ  so  mui'li,  acroivling  to  the  localization  and  extent 
of  the  process,  that  wo  can  give  few  general  dala  in  regard  to  them.  There  are  only 
a  few  peculiar  signs,  which  must  be  notetl  as  cliaracteristic  of  many  cases.  In  the 
vicinity  of  the  apex -beat,  or  at  the  left  bordir  of  the  cardiac  dullness,  we  some- 
times hear  a  so-called  extra- pericardial  (pkuiro-pericardial)  friction -I'ub.  This 
depends  both  iifjon  lh*3  caitliac  movements  and  upon  the  respiratory  movements. 
On  holding  the  brpath  we  hear  imly  the  murmur  due  to  the  pulsations  of  the 
heart,  Avhile  on  deel)  breathing  the  ]>leuritic  friction -sound  is  chiefly  to  be  heard. 
In  individual  case's  there  are  many  Dtudificu lions,  which  can  not  all  !>e  mentioned. 
Another  interesting  sign,  first  found  by  Gricsinger  and  Eussmaul  in  a  cicatricial 
mediastino-pericarditis,  is  the  so-called  pulmis  paradoxus.  This  consists  of  a 
diminution  of  the  pulse  at  each  inspiration.  This  comlition  arisea,  in  i>art  of  the 
cases  at  least,  from  the  fact  that  the  bands  and  adhesions  of  coaneotive  tissue  at  the 
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origin  of  the  aorta  mechanically  nick  into  and  contract  its  hmien  at  every  inspi- 
ratory movement  of  the  thoiux.  This  explamitiou,  of  course,  does  not  suffice  for 
ftU  ciii^es,  since  the  pulsus  paradoxus  also  iwcurs  under  oilier  conditions,  as  with 
lar^e  pericardial  eifusious.  In  some  c^ses  lhei*e  may  be  seen  a  marked  swelling 
of  the  jugular  veins  in  th«  neck  at  each  inspiration,  at  the  same  time  with  the  pulsus 
].xtrado.vnH,  wince  the  large  venous  trunks  also  undergo  a  mechanical  nicking 
and  constriction  at  each  inspiration.  We  have  ourselves  seen  a  very  pronounced 
slowing  of  the  pulse  at  every  inspiration,  in  a  com[)licated  case  of  extra-pericai-dial 
adhesions  (vjigua  irritation  0-  We  niuist  also  mention  that  Riegel  observed  a  dis- 
ap|>earance  of  the  apex -beat  on  expiration  in  some  cases  where  there  were  bands 
of  connective  tissue  between  the  lungs  and  the  outer  surface  of  the  heart.  At 
every  expiration  the  bands  were  stretclied  nioi^  tightly,  and  hence  checked  the 
movements  f*f  tlie  heart. 

2,  Obliteration  of  the  Pericardial  Cavity  {Adhesive  Pericarditi» ;  Adhesions 
of  the  Layers  of  the  Pericardium  :  Concretio  neu  Sf/nechia pericardii].— 'We  may 
have  a  more  or  less  complete  adhesion  of  the  two  layers  of  the  pericardium  with 
each  other  as  a  result  of  pericarditis.  We  can  sometimes  observe  the  occurrence 
of  this  condition  during  the  course  of  a  pencaixlitis.  Quite  fi'equently,  however, 
we  meet  with  extensive  adhesions  of  the  two  Ia\'ei*s  of  the  jK'rtCiUtlium  on  the 
living  subject,  or  at  autopsies,  without  l>eing  able  to  gather  ta\y  history  of  a  pre- 
vious acute  pericarditis.  The  pericarditis  must  have  occurred  here  in  a  chronic 
way,  and  without  symptoms  fi*oui  the  outset. 

Even  extensive  adhesions  of  the  pericartlial  surfaces  may  develop  and  remain 
entirely  without  symptoms,  and  be  met  with  accidentally  at  tlie  autop«y.  In 
other  cases,  however,  the  obliteration  of  the  pericardial  sac  causes  s]3ecial  physical 
signs  and  severe*  cliiacal  st^ueltt'.  ximong  the  first  and  more  important  is  the  sys- 
tolic I'etractiim  of  the  chest,  either  limited  to  the  apex  or  involving  a  larger  area. 
This  is  most  c(Hnpr»?hensible  if  tbei^  is  an  adhesion  of  the  |>encartlium  with  the 
heart,  an<l  also  with  the  chest  wall  (SktKla);  but  we  certainly  tind  I  his  retraction 
at  the  systiile  without  co-existing  exti-a-pciicardial  adhesions.  It  is  not,  however, 
an  absolutely  certain  sign  of  an  intra-pericardial  adhesion,  especially  if  we  have  to 
do  with  a  systtjlic  retraction  at  the  apex  alone,  since  systolic  retractions  may  some- 
times ficcur  in  other  disturbances  of  the  heai-t's  motions;  but  systolic  i^tractions 
of  the  whole  cardiac  region  are,  in  the  majority  of  cases,  a  certain  sign  of  ptjri- 
cardiol  adhesions.  Tlie  amount  of  this  retraction  is  often  dependent  upon  the 
respiration,  it  being  usually  moiie  nuirked  on  inspiration. 

The  other  synjptoms  of  obliteration  of  the  pericardiid  cavity  uvg  more  rare  and 
in  their  diagnostic  significance  still  moi'e  uncertain,  Friedreich  observed  a  sud- 
den collapse  of  the  Jugular  veins  at  each  diastole — the  '*  diastolic  collapse"— while 
they  became  well  filled  again  at  the  next  systole,  lie  explained  this  phenome- 
non by  supposing  that  the  conditions  for  emptying  the  veins,  at  the  moment 
of  the  diastole  of  the  ventricle,  wcrti  especially  favorabk\  since  the  chest-wall, 
which  had  previously  been  drawn  in  by  the  systole,  went  l>ack  again  quickly. 
Riess  described  some  cases  of  pericardial  adhesions  whei^e  the  heart-sounds  had  a 
metallic  character  from  the  resonance  of  the  stomach,  which  had  been  drawn  up. 
All  things  considered,  we  must  say  that  although  the  diagnosis  of  pericardial  adhc- 
gious  can  be  coiTcctly  nuide  in  many  cases,  yet  the  signs  given  for  it  are  more  or  less 
uncertain,  since  they  may  be  absent  in  obliteration  of  the  pericardial  siic,  and 
they  may  also  be  caused  by  other  condititms  without  siu'h  an  i)bliteration. 

In  the  cases  of  pericaixlial  adhesions  which  give  rir^e  to  severe  disturbances 
of  the  circulation,  these  are  usually  not  the  direct  result  of  the  iK?ricardial  adhe- 
sions, but  are  due  to  the  secondary  changes  which  develop  in  the  cardiac  muscle. 
Only  when  extensiv^e  extra- pericardial  adhesions  are  also  present  can  there  be 
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flIMII-A  restraint  upon  the  systole  of  the  heart,  in  a  pui-ely  mecbaDical  way,  as  to 
omn  a  diminished  fiHing  of  the  arteries,  and  atasis  in  the  veins.  It  is  usually, 
however,  the  secomlary  atrciphy,  with  fatty  degenoratioTi  and  dilatation  of  the 
cardiac  muscle,  that  causes  the  severe  disturbances  of  the  circulation.  Such  cases 
give  throughout  the  general  impressiou  of  valvular  disease.  Dyspnoea,  general 
oedema,  and  sif^ns  of  passive  congestion  in  the  liver  and  kidneys,  are  the  chief 
symptoms  of  the  disease.  It  la  a  striking  observation,  which  otlier  physicians  and 
we  ourselves  have  made  a  few  times,  that  as  a  result  of  obliteration  of  the  ^Kjricar- 
dial  sa<',  great  aseilcK,  sometime^s  associated  with  hydrothorax,  may  develop  without 
any  8imultanet>u«  oxlema  of  the  extreiiiide^^.  In  all  such  ca.ses  the  diagnosis  is 
usually  far  from  easy.  We  can  sometimes  scaivoly  avoid  confounding  it  with 
chronic  myocarditis,  in  the  absence  of  all  heart-murmui-s.  If  the  cardiac  muscle 
remains  intact,  extensive  i>ericaitlial  adhesions  may  exist  for  years  without  causing 
the  i>aticnt  the  slightest  disturbance. 

3.  Tubercular  PericarditiB. — Tubercular  pericarditis  is  an  imi)ortant  disease 
clinically,  siiice  in  many  ouses  it  is  apparently  primary.  It  may  be  either  quite 
acute  or  chronic.  The  patient  falls  ill  suddenly,  or  more  grtidually  with  Lndefi- 
nite  thoracic  symptoms,  tlyspncea,  general  we-akness,  Uioderale  fever,  etc.  If  it 
ifi  of  long  duration,  there  Is  more  or  less  a'dema.  When  we  find  on  physical 
examination,  in  such  cases,  the  signs  of  a  pericanlitis,  the  diagnosis  of  tubeivular 
pericarditis  is  probable,  if  we  discover  a  general  *' phthisical  habit,"  hcreditiiry 
pretlisposition,  and  also  co-existing  disease  of  other  sei^ous  membranes,  especially 
pleurisy,  or  more  rarely  chronic  peritonitis.  In  the  latter  case  the  tubercular 
pericarditLs  foniis  one  symptom  of  the  so-called  tuberculosis  of  the  80it>us  mem* 
braues,  hut,  u»  has  !>eeji  said  before,  apparently  i.solated  primary  tubercular  peri- 
carditis does  occur  (vide  supra).  We  have  seen  such  cases  repeatt^dly,  esi)ecially 
in  old  people.  In  these  cases  the  disea-se  is  not  easy  to  diagm^slicate.  The  ])ationt 
gives  one  the  impression  of  having  heart  disease,  but  the  physical  signs  in  the 
heart  are  sotiiotimcs  of  a  very  indefinite  nature.  Friclion-rubs  may  be  entirely 
absents  on  account  of  adhcjyions  or  of  large  effusious.  Tliis  leads  to  confusion 
with  myocarditis,  or  mitral  .stenosis.  In  iither  ca;ses,  of  course,  all  the  physitail 
signs  of  pericarditis  roentionwl  above  may  be  manifest,  and  a  correct  diagnosis 
can  l»e  made. 

Biafposis. — From  what  precedes,  it  follows  that  the  diagnosis  of  [jericarditis  is 
very  easy  in  many  cases,  but  is  very  ditlicuU  or  imjKJKsible  in  others.  The  most 
unequivocjfd  sign  is  the  characteristic  friction-imb.  The  practict^d  ear  can  often 
distinguish  it  from  an  endocardial  sound  by  its  quality.  The  i)ericaiHliul  sound 
is  a  rubbijig,  grating  noise,  near  the  car;  the  endoeanlial  is  blowing,  distunt 
fnmi  the  vat.  The  following  features  may  serve  as  marks  of  distinction  in 
doubtful  c'lses:  1.  We  heai'  the  pericardia]  sounds  at  first,  and  also  later,  over 
the  base  of  the  heart  in  the  vicinity  of  the  pulmonary  valve;  the  endocardial  are 
often  loudest  at  the  apex.  I?.  The  ix'ricartlial  murmui"s  are  not  so  closely  associ* 
aied  with  the  phases  of  the  heart's  action,  with  systole  and  diastole,  as  the  endo- 
cardial. 3.  We  find  that  the  ])ericardial  sounds  are  not  transmitted  far.  A  loud 
rub  may  Im?  audible  at  one  spot  wliich  can  not  be  heard  a  few  centimetres 
away.  Loud  cndocaitlial  munnurs,  however,  are  audible  over  almost  the  whole 
heart  4,  Sometiraes  the  peculiarity  of  the  iiericardial  murmur — that  it  liec-omes 
louder  when  the  patient  sits  up,  on  pressure  with  the  stethoscope,  etc. — nuvy  be  of 
diagnostic  value.  In  many  cases,  too,  the  loud,  functional,  .so-c.illed  amemic  mur> 
raurs  over  the  base  t)f  the  heart  may  give  rise  to  confusion  with  pericarditis. 

In  the  ca-ses  where  pericardial  sounds  are  absent  the  diagnosLs  is  rendered  jkis- 
sihie  by  the  chai-ncteristic  triangular  shape  of  the  cardiac  dullness,  in  connection 
with  the  chai'acler  of  the  apex-beat,  the  puLse,  and  the  heart-sounds.     We  have 
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already  called  attention  in  the  ense  with  whirh  jwrirarditis  may  \ye  confounded 
with  myodegfenei'ation  of  the  heart  and  nutral  steDowis  without  any  murmur.  We 
can  not  lay  down  g-eneral  rules  for  differentiating  these  conditions.  The  more 
careful  the  examination,  and  the  greater  the  personal  experience,  the  more  easily 
can  we  avoid  a  false  diagnosis. 

We  have  already  mentioned  the  determining:  factors  for  the  diagnosis  of  the 
different  forms  of  pericarditis  and  their  significance. 

Course  and  Prognodt. — Many  cases  of  jx^ricarditis  in  articular  rheumatism, 
pnemnouia,  or  heart  disease,  and  also  many  of  the  rare  and  appaj*eutly  primary 
forms,  may  i-ecover  completely.  The  disease  lasts,  in  the  mild  cases,  only  ahout 
a  week,  in  severe  cases  mnch  longer. 

liany  cases  of  pericai*drtis,  however,  tei-minate  fatally.  The  unfavorable  issue 
depends  either  uptjn  the  severity  of  the  primary  disease,  or  upon  the  intensity 
of  the  pericai'ditis  it-self.  In  extensive  eroui>ona  pneumonia,  in  vaKnilar  thsease 
of  the  heart,  or  in  severe  chronic  nephritis,  an  attack  of  pericarditis  is  often  the 
terminal  affection — the  immediate  cause  of  death.  In  otherwise  healthy  people, 
however,  a  severe  pericarditis  with  a  lai'^e  effusioFi  may  be  the  dii*ect  cause  of 
death,  as  a  result  of  the  impairment  of  tlie  movements  of  the  heart.  The  prog- 
nosis of  every  tubercular  iiericarchtis  is  absolutely  uufavoi'able.  The  latter  can, 
indeed,  run  quite  a  chnjnic  course,  but  it  is  hardly  ever  capable  of  deliaite  recov- 
ery.    The  prognosis  of  pya'niic  pericai'ditis  is  also  unfavorable. 

In  one  class  of  ciiscs  jx^ricarthtis  takes  a  chronic  course  from  the  start,  or 
chronic  pericarditis  develops  from  an  acute  attack.  The  ultimate  prognosis  of 
these  cases  is  usually  unfavorable,  since  the  secondary  atrophy  and  dilatation  of 
the  heart  gradually  lead  to  sevei-e  disturbances  of  the  circulation.  We  have 
spoken  above  of  the  termination  of  pericarditis  in  obliteration  of  the  pericar- 
dial sac. 

Treatment.— Since  pejicarditis  is  a  severe  affection  under  all  circumstances^  w© 
must  specially  see  that  the  patient  has  ]>erfect  rest  and  care.  Extreme  caution 
must  be  enjoined  upon  him,  especially  in  the  cases  where  at  first  the  subjective 
symptoms  are  slight.  We  must  keep  the  patient  strictly  confined  to  the  bed,  and 
not  let  him  leave  it  even  temporarily. 

The  remedies  which  are  used  against  pericartlitis  aim  partly  at  keeping  the 
inflammation  in  check,  and  partly  at  aiding  the  action  of  the  heart.  For  the  first, 
the  continued  application  of  ice  to  the  cardiac  region  deserves  «ipecially  to  be 
recommended.  Local  hlood-lctting,  ten  or  twelve  leeches  to  the  cardiac  region — 
formerly  very  often  hut  now  more  rtu^ly  used — may»  in  other\\ise  strong  and 
healthy  perstms,  affonl  great  relief  in  cases  with  marked  subjective  symptoms. 
Painting  with  tincture  of  iodine  and  vesicatories,  however,  deserve  little  C43nfi- 
dence.  Digitalis  is  our  chief  raeaus  to  bring  down  an  accelerated  pulse,  and  to 
strengthen  the  heart's  action.  It  is  a  drug  which  is  most  active  and  most  fre- 
quently used  in  pericarditis,  and  is  always  indicated  when  the  pulse  is  rapid  and 
of  diminished  tension.  Of  course,  the  action  of  the  remedy  nmst  he  carefully 
watcheti,  as  in  all  cases  wliere  digitalis  is  prescribed.  Tinctm-e  of  sti-ophauthus  is 
also  useful.  As  a  palliative,  morphine  tiften  does  indispensable  service  where  the 
subjective  symptoms  are  marked  and  the  patient  is  verj-  restless. 

If  the  symptoms  are  threatening,  tlie  question  arises  whether  a  large  fluid  peri- 
cardial effusion  is  the  cause  of  the  severe  symptoms.  In  this  c^se  the  evacuation 
of  the  exnidation  is  of  course  imperatively  indicated.  The  difficulty  of  forming  a 
correct  opinion,  however,  is  very  great-,  hec-ause  in  any  individual  case  it  is  rarely 
possible  to  determine  the  amount  of  fluid  that  may  be  present.  In  the  fii-st  place, 
we  must  consider  the  size  of  the  cardiac  dullness  and  the  weakening  of  the  move- 
ments  of  the  heart,  but  both  factors  may  give  rise  to  deception.    Hence  we  always 
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flrsrt  make  an  oxplomtory  pun^^tiire  with  a  Ptovhz'h  hypodermic  syringe.  The  best 
poiul  for  in«ertkni  is,  in  general,  the  sternal  end  of  the  fourth  or  tifth  [leftj  inter* 
costal  space  when  the  patient  is  lying:  on  his  back,  If  the  exploratory  puncture 
gives  a  positive  result,  we  make  a  puncture  with  Billroth's,  Fraentzel's,  or  some 
similar  trocar.  With  rej^ard  to  the  details,  we  will  refer  to  the  description  of 
puncture  of  the  pleura.  Puncture  of  the  pericardium  is  always  i>erformed  by  the 
aid  of  aspiration.  It  is  less  dangerous  than  might  l)e  feared.  Even  injuries  to 
the  lieart  during  the  operation  have  scarcely  ever  had  grave  results.  The  tempo- 
rary relief  to  tlie  patieut,  in  cases  of  successful  puncture,  is  usually  very  strikingr 
but  the  permanent  results  of  i>ericardial  puncture  are.  of  course,  much  less  favor- 
able than  those  of  puncture  of  the  pleura,  which  is  chiefly  due  to  the  character  of 
the  imderlying  disease.  In  some  cases  of  purulent  j^ricarditis,  drainage  of  the 
pericardium  liaa  also  l)een  practiced  after  the  analogy  of  the  treatment  of  em- 
pyema, but  experience  on  this  point  Ls  not  yet  very  extensive. 

[The  experiments  of  Rotch  show  that  pericartlial  effusion  causes  dullness  in  the 
fifth  right  interspace,  a  sign  which  he  thinks  is  not  produced  in  cardiac  enlarge- 
ment. So  far  as  is  known  to  the  editor,  he  is  the  only  person  who  has  acted  on 
this  observation,  and  piuictured  on  the  right  of  the  sternum  for  jjcricardial  effu- 
sion. In  the  case  referred  tt>,  the  signs  pointed  to  a  very  large  acute  etfusion  of 
rheumatic  origin.  The  iirst  puncture  was  made  in  the  fiftli  left  interspitce,  but 
only  about  an  ounce  and  a  half  of  l>loody  serum  was  obtained.  The  needle  was 
then  withdrawn  and  immediately  inseHed  in  the  fourth  right  space  near  the  sternal 
bortlor  with  abs+ilutely  negiitive  result.  The  gnivity  of  the  symptoms  led  to  two 
mor<3  punctui-es  on  the  left  s«jme  days  later,  one  with  small  though  positive  result, 
the  i»ther  with  negative.     Abscjrption  and  recovery  ultimately  took  place, 

Tlie  recommendation  of  the  author  to  make  a  preliminary  puncture  with  a 
hypodermic  syringe  for  diagnostic  purposes  seems  mmecessary,  just  as  with  pleural 
elfusions. 

Roberts  has  tabulated  sixty  cases  of  paracentesis  of  the  pericardium,  witli 
twenty-four  recoveries.  ] 

If  there  is  a  coiulition  of  cartliac  weaknc*ss.  stimulants  ai-e  indicated — strong 
wine,  subcutaneous  injections  of  ether  or  camphor,  or  wine  of  musk.  We  try  to 
keep  up  the  patient's  strength  by  the  best  of  nourishment. 

The  resulting  co?jdil»ons  of  disturbance  of  the  circulation,  like  fcdoraa,  in 
chrcmic  jx-ricarditis,  ai-e  treated  in  the  same  way  as  in  valvular  disease  (vide 
supra].     Digitalis,  in  small  doses,  and  diuretics,  are  the  chief  remedied. 


CHAPTER  11. 


HTDRO-PERICARDinM,   HJEMO  PEMOARDIUM,   AND  PNEITMO- 

FERIOAHHItJM. 

1.  Hydro-Pericardium. 

{Prop*!/  of  Ih*  tkrimrdium.) 

The  collection  of  a  serous  transudation  in  the  pericardial  sac,  without  any  in- 
flammatory symptoms  in  the  serous  merabraue  itself,  we  term  hydro-iieric^rdiura, 
or  dropsy  of  the  pericardium.  Dropsy  of  the  periciirdium,  which  formerly  played 
quite  a  great  rdle  in  pathology,  is  never  a  disease  of  itself,  but  is  tdways  a  sec- 
ondary condition.  It  may  occur  in  ans^mic  and  cachectic  iieople  as  a  result  of 
bydnemia,  but  it  usually  dej>ends  u]Km  a  local  or  genenil  venous  stasis  in  the 
pericardium.    In  the  latter  case  the  hydro-pericardium  is  one  symptom  of  general 
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dropsy^  and  henoe  is  found  cbiefl j  in  heart  disease,  renal  disease,  or  pulmonafj 
emphysema. 

The  ehniwil  symptoms  of  hydro-pericai'dium  are  onjj-  exceptionalJy  distinct, 
beini^  obscured  by  the  uuderlyiug  atFectiou.  Large  amounts  of  fluid  in  the  peri- 
cardial sac.  which  may  anjount  to  a  quart  (a  litre)  or  more^j  must  of  course  impair 
the  action  of  the  heart,  weaken  tiie  heart-beat  objectively,  and  cause  an  increase  in 
the  cardiac  dullne,ss.  Tlie  distinction  from  pericarditis  is  rcLidered  possible  by 
the  absence  of  a  friction-rub,  but  especially  by  attention  to  the  existence  of  an 
underlyinjr  disease.  In  fjtlier  respects  the  distinction  lietween  a  pericardial  transu- 
diition  and  an  etfiision  during  life  is  not  always  easy. 

The  prognosis  and  (nmtraent  depend  wholly  upon  the  nature  of  the  underlying 
disease.  Only  exceptionally  do  we  need  txj  punctui'e,  when  the  exudation  is  very 
large. 

2.  EfiBULQ-Fericardinin, 

i£luoJ  iu  the  f\-noariJi'at  ,Siii\} 

In  raJHB  cases  liaemorrhagfes  occur  into  the  pericardial  sac.  The  source  of  the 
hgeniorrliatre  is  most  frequently  an  aneurism  of  the  aorta,  which  perforata*?  into 
the  |RM'»rai'dium.  Other  causes  of  La'iiiorrhage  are  ttie  bursting  of  aneurisms  of 
the  coronary  urteriii:^  and  rupture  of  the  lieai't.  The  latter  hnK  been  seen  after 
injuries,  and  alsso  tis  a  i^esult  of  cardiac  aneurism  and  the  cicatricial  foruialions  in. 
myocarditis  (see  Myoeartiitis).  Finally,  diwct  injuries  to  the  heart,  especially 
bullet- wounds,  may  also  cause  ha*morrha^e.H  into  the  pericardial  sac. 

In  most  cases  death  oceui-s  in  a  few  mcmients  from  compression  of  the  heart, 
when  a  ha^mo-penc^irdium  comes  on.  Hence  the  amount  of  blood  poured  out  into 
the  pericaitlial  stic  is  usually  not  very  considerable.  Only  in  the  cases  where  the 
blood  oozes  out  more  slowly  can  a  ^rcat  distention  of  the  pericardial  sac  he  reached. 
The  diagutxsis  is  ouly  rarely  possible.  With  I'cganl  to  treatment  we  can  merely 
note  that,  in  some  traumatic  cases,  (he  aspiration  of  the  blood  has  been  performed 
with  success. 

3.  Pneomo-Fencardimn. 

(Air  in  thtt  Pericardial  Sac)  • 

The  entrance  of  air  or  gas  into  the  pericardial  sac  has  l>€en  observed  in  rare 
cases,  ai>art  f foni  external  wounds,  as  a  result  of  the  perforation  of  a  pyo-pneumo- 
thorax,  or  of  some  other  suppurating"  process  iu  orjrjins  that  contain  air.  Thus 
cases  are  known  where  the  ruptui-e  into  the  pericardial  sac  comes  frtJin  the 
CBSopliagus,  as  in  cancer;  from  the  stomach,  m  cancer  or  ulcor;  or  from  the  lungs, 
in  fcuberciJar  or  gangrenous  cavities.  Since  the  agents  of  inflammation  enter  the 
pericardium  along  with  the  air,  a  pundent  ijericarditis  almost  always  develops, 
besides  the  pneumo-pericardium,  or  it  may  rai-ely  be  simply  a  sei^o-tibrinous  peri- 
cawlilis. 

The  most  characteristic  and  striking  sign  of  pnenrao-pericanlinra  is  the  pres- 
ence of  a  metallic  souiul,  due  to  the  movemenis  of  the  heart.  Either  the  heart- 
sounds  tliemselves,  or  some  existing  friction-rub,  may  acquire  a  metallic  timbre 
from  the  increased  resonance,  or  splashing  metallic  sounds  may  be  jjitiduced  in 
the  pericardial  sac  from  the  movements  of  the  air  and  the  fluid,  which  may  even 
b©  heai'd  at  a  distance  fi-om  the  patient.  In  regaixl  to  diagnosis,  however,  it  is  Im- 
porlfint  to  know  that  signs  similar  to  those  of  metallic  resonance  iu  the  heart 
may  arise  from  the  stomach,  when  it  is  drawn  or  pushed  upward. 

In  true  pneumo-pericardium  percussion  gives  a  more  or  less  complete  abeenoe 
of  the  cardiac  dullness.     On  rod-percussion  (see  page  269)  a  metallic  souud  is  some- 
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times  heard,  whose  pitch  may  vary  somewhat  with  the  phase  of  the  hoarfs  action. 
If  fluid  is  also  present  in  tJie  pericardial  sac  besides  the  air,  the  dullness  caused  by 
this  will  rise  on  raising  up  the  patient. 

The  other  sytiiptoois  of  the  disease  and  the  treatment  are  the  same  as  in  a 
■evere  pericarditis.  The  prognosis,  however,  corres|)ouding  to  the  priuaarj'  dis- 
ease, is  wholly  unfavoi'ablo. 


SECTION    II L 

DiSEASKS   OF  TUB    VESSELS. 


CHAPTER  I. 

ARTERIO-SOLEROSIB. 
{EnilnrUritin  chronica  fU/nrmnnji.     Atheroma  of  tht  VtttMht,) 

-ffitiola^.— Atheri:)mat<ius  degeneration  of  the  arteries  is  chi^y  a  disease  of 
advanced  life,  in  persons  over  forty.  It  is  often  to  be  regarded,  especially  in  old 
people,  not  as  a  disease,  but  as  attributable  to  conditions  of  senile  involution. 

Besides  age  there  are  also  a  number  of  a^tiological  factors  which  favor  an 
eiarHer  occurrence  and  a  greater  extension  of  the  alhei*oina,  Aniou|T  these  are, 
first  of  ail,  chitinic  alcoholism;  also  syphilis,  g-out,  chronic  nephritis,  articular 
rheuniatisni,  and  chronic  lead- poisoning-.  It  is,  however,  hartl  to  find  moi'e  positive 
evidence  for  the  connection  Ix^twcen  atheroma  and  the  conditions  mentioned, 
althoug-h  the  siJCcial  connection  l>et\vecn  alcoholism,  and  perhaps  syphilis  and 
arterio-sclerosis,  is  made  piYtbable  by  many  observations.  We  must  mention  that 
in  many  families  there  ia  a  pronounced  hereditary  tendency  t«  athci-oma  of  the 
▼essek  and  its  results.  Men  mti  decidedly  more  liable  to  the  disease  than 
women. 

Pathological  Anatomy* — Atheroma  is  almost  exclusively  confined  to  the  {u*te- 
ries;  only  exceptionally  do  like  pnK-esses  occur  in  the  veins.  Ainonj:  the  arteries 
the  aorta  is  almost  always  the  nio.st  intensely  and  extensively  iliseased;  we  also 
find  disease  in  the  iliac  and  femoral  arteries,  the  brachial,  rudial,  and  ulnar,  the 
coronary  arteries  of  the  heart,  and  the  arteries  of  the  brain.  In  some  of  the  other 
arteries,  however,  like  the  gastric  arterj',  the  hepatic^  and  the  mesenteric,  we  very 
rarely  find  atlieromatous  changes. 

The  athei'oniiiti>us  process  is  easy  to  recognize  macrosc^jpically.  Instead  of  the 
normal  sm<Mith  internal  siu'face,  we  find  nioiv  or  less  numerous  iiTcg^arities  and 
thickenin;ir«  on  the  intima,  which  ap|^)ear  either  more  or  less  gelatinous  and  trans- 
lucent, or  dense  and  fibi-ous,  or  ossitied  as  a  i-esult  of  calcification,  in  which  case 
they  also  feel  perfectly  hard.  In  extensive  calcification  the  whole  artery  ia 
change<l  to  a  hard,  stiff  tube.  In  many  cases  we  tind  the  surface  of  the  thicken- 
ings destroyed — atheromatous  ulcers — and  covered  with  masses  of  thr<imbi. 

Microscopic  exiimination  shows  that  the  chief  changes  are  situated  in  the 
intima  of  the  arteries.  This  appears  three  or  four  times  as  tliick  as  normal, 
partly  fn:>m  the  swellin*?  of  its  elements  ajid  partly  from  tlie  new  gi-owtli  of  con- 
nective tissue  and  tlio  deposit  of  roun»l  cells.  In  the  connective-tissue  cells  of  the 
intima,  and  in  the  endothelial  cells  of  its  surface,  we  usually  find  a  marked  falty 
degeneration,  to  which  the  yellowish,  translucent  appearance  of  the  surface  is  duo. 
Finally,  in  the  deeper  layers  there  is  a  complete  bi-eaking  down  of  the  tissue  into 
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a  mixtui-e  of  fat,  detritus,  untl  cliolesterine  crystals,  which  has  g-iven  the  whole 
process  the  name  ofatherorua  [=  iwlp).  If  this  destruction  extends  to  the  sur- 
face, an  alheromat*-nis  ulcer  is  formed.  In  other  places,  however,  it  does  not 
reach  ulceration,  but  the  superficial  Iajei*s  of  the  intima  l>ecouie  sclei'osed,  and 
ai-e  finally  changetl  to  lamella*  of  Ixjny  hardness  from  the  dejxjsition  of  lime- 
salts.  The  atheiNjniatous  spots  on  the  intima  of  the  vessels  often  g-ive  rise  to  the 
formation  of  parietal  thrombi. 

The  media  and  advcntitia  of  the  arteries  also  show  changes  in  the  later  stages 
of  the  process.  Here,  too,  we  may  finally  get  fatty  degeneration  and  calcitication. 
In  other  cases,  however,  there  is  a  marked  atrophy  of  the  media. 

The  immediate  result  of  the  atheromatuus  chanjares  is  a  loss  of  elasticity  in  the 
w^alls  of  the  vessels.  The  ability  to  re.sist  the  blood-pressure  is  reduced,  and  this  \& 
why  diffuse  or  circum.scrilx^d  ajieuHsmal  dilatations  of  the  vessels  so  often  arise 
as  a  result  of  arte  no-sclerosis  usee  the  following  chaptei's). 

Another  I'csult  of  extensive  ather*>matous  degeneration  of  the  vessels  is  an 
increase  of  the  resistapce  to  the  blood -current,  and  a  consequent  elevation  of  the 
arterial  pressure.  Furthermore,  the  loss  of  elasticity  in  the  coats  of  the  metliura- 
sized  and  smaller  arteries  removes  an  important  factor  for  the  propulsion  of  the 
blood.  The  left  ventricle,  in  consequence  of  these  additions  to  its  task,  becomes 
almost  invariably  hyiM>rtrophied  in  cases  of  extensive  arterio-sclerosis,  provided 
the  sfeneral  nutrition  of  the  patient  is  still  well  maintained. 

The  thickening  of  t!ie  intima  in  the  smaller  vessels  often  causes  so  marked  a 
diminution  of  the  blocHl-supijly  that  secondary  disturbances  of  nutrition  are  not 
wanting  in  the  various  organs.  The  luniina  cjf  the  ves.sels  may  be  still  further 
narrowed,  or  even  completely  closed,  by  the  formation  of  thrombi  on  such 
portions  of  the  wall  of  the  vessels  as  have  undergone  atheromatous  changes.  We 
have  already  in  part  learned  to  recognize  the  sequoias  which  nec*?ssarily  arise  in 
the  various  organs,  such  as  indurations  in  the  heart  as  a  residt  of  atheroma  of 
the  coronary  arteries,  and  we  wdl  return  later  on  to  the  analogous  changes  in 
some  other  nrgjius,  like  cerebral  softening  and  certain  forms  of  contracted  kidney. 

Clinical  Symptoms, — In  order  to  decide  whether  an  arterio-sclerosis  is  present 
in  the  living  subject,  we  are  of  course  exclusively  restricted  tii  the  examination  of 
those  peripheral  arteries  that  are  accessible  to  }>alpation.  We  miLst  examine, 
first  of  alJ,  the  radial,  brachial,  femoral,  and  temporal  arteries.  If  there  is  ath- 
eroma, we  feel  the  hard  and  partly  bony  vessel-wall.  In  marked  cases  we  have  a 
feeiing,  esi>ecMaIly  in  the  radial,  as  if  we  had  hold  of  a  goose's  neck.  We  some^ 
times  notice  a  diffuse  dilatation  of  the  femoral  arteries.  In  many  cases  the 
marked  spii-al  form  of  the  vessels  is  very  striking,  and  it  is  a  direct  result  of  the 
loss  of  elasticity  of  their  walls  and  of  the  increased  blood- pressure.  Tlie  spiral 
form  is  most  frequently  observed  in  the  temporal,  brachial,  and  radiid  arteries. 

Although  we  can  often  dii-ectly  demonstrate  atheroma  in  tlie  vessels  men 
tioned,  we  must  always  he  cautious  in  deciding  from  this  that  there  is  also  an 
atheroma  of  the  internal  arteries,  for  the  rachal  arteries  often  feel  very  rigid, 
while  the  autopsj^  later  on  shows  little  or  al^olutely  no  atheroma  of  the  internal 
arteries.  In  other  cases,  however,  we  find  at  the  autopsy  marked  atheromatous 
changes  in  the  arteries  of  the  brain,  the  kidneys,  tlie  heart,  etc..  although  the 
external  arteries  during  life  felt  perfectly  normal.  We  see  from  this  how  hard  it 
is  to  make  an  absolute  diagnosis  of  general  arterio-sclen>sis. 

It  is  impossible  to  give  a  uniform  picture  of  arterio- sclerosis,  since  its  results 
apiM?ar  now  chiefly  in  this  organ  and  mnv  chiefly  in  that,  whereby  entirely  dis- 
tinct types  of  disease  ai'ise.  Hence  we  must  confine  ourselves  here  only  to  men- 
tioning briefly  the  most  imjKjrtant  sequelae.  For  the  most  part^  they  are  described 
separately  in  other  portions  of  this  work. 
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In  the  heart  we  find  a  hypertrophy  of  the  left  ventricle  as  a  result  of  the 
increased  resistance  io  the  arterial  circulation.  This  is  often  apparent  during  life 
from  the  strenj^th  of  tlic  apex-beat  and  its  displacement  to  tlje  left,  and  also  from 
the  extenftion  of  t!ie  area  of  cardiac  dullness  to  the  left.  On  auscultation,  the 
increased  tension  in  the  aortic  system  is  made  nmtiifest  by  the  strength  of  the 
aortic  second  sound.  The  examination  of  the  heart,  however,  is  often  rendered 
difficult  by  the  presence  of  pulmonary  emphysema.  On  the  other  hand,  we  some- 
times can  not  decide  how  far  a  manifest  hyix»rti*ophy  of  the  left  ventricle  is  due 
to  an  arterio-sclerosis,  and  not  to  other  eo-exlsting:  processes,  like  contracted  kidney. 
We  often  find  other  anatomical  changes  in  the  heart  besides  hj^iertrophy  of  the 
left  ventricle.  We  have  already  spoken  of  the  important  and  inteifstin^  results 
of  atheroma  of  the  coronarj-  arteries^  the  formation  of  the  so-called  indurations  of 
myocarditis  in  the  heart  (see  page  308  et  seq,).  Sometimes,  fitmi  an  invasion  of 
the  aortic  valves  by  the  atheromatous  process,  we  get  an  inMifUciency,  or  much 
more  rarely  a  stenosis  of  the  aortic  orifice.  Finally,  we  ma}*  also  mention  here 
that  atheroma,  e.^pecially  of  the  ascending:  a<n'tii  or  the  arch,  is  the  commonest 
cause  of  the  formation  of  aneurism  of  the  aorta. 

"Wo  have  already  deiscribed  the  character  of  the  i>oripherfil  artenes.  The 
radial  pulse  is  hard  and  tense,  and  the  wave  is  either  quite  large,  or,  where  the 
tube  is  very  narrow,  small.  Since  the  wall  of  the  vessel  contracts  only  slowly, 
in  consequence  of  its  loss  of  elasticity,  the  radial  pulse  is  usually  sluggish — pulsus 
tanlus.  This  condition  is  also  pmnouucetl  in  the  sphyg-mog^raphic  tracing,  which 
shows  a  slow  ascent,  and  a  still  slower  descent,  ot  the  pulse-curve,  and  an  absence 
of  tlie  elevation  in  the  descending  limb  of  the  curvCj  duo  to  the  normal  elasticity. 
The  frequency  of  the  pulse  is  quite  dilTerent  in  differeut  C£Lses;  it  is  often  rather 
slow  as  a  result  of  sclerom  of  tlie  coronary  arteries  (q.  t\).  The  pulse  is  very 
often  irregular  as  a  consequence  of  changes  in  the  heart.  We  sometimes  find  an 
abnormal  delay  iu  the  radiid  pulse,  or  in  the  pulse  in  other  arteries,  in  compari- 
son with  the  heart-beat,  from  the  lesscne<l  rapidity  of  transmission  of  the  pids?- 
wave. 

Besides  the  heart,  the  brain  is  the  chief  place  in  which  we  observe  definite 
results  of  arterial  ftcierc»sia.  The  increased  tendency  to  rupture  which  the  athe- 
romatous vessel-walls  show,  and  the  co-existing  heightened  blood-pressure,  explain 
the  comparatively  frequent  occurrence  of  cerebral  hapmorrhages.  Cerebral  hjem- 
orrhages  veiy  often  (always,  accordiug  to  some  authors)  result  from  little  miliary 
aneurisms,  which  have  formed  in  the  atheromatous  cerebral  arteries.  Atheroma 
ia  also  the  most  frequent  cause  for  the  formation  of  foci  of  softening  in  tlie  brain, 
since  the  arteinal  changes  may  give  rise  to  a  closure  of  the  cerebral  arteries  both 
from  thi-omljosis  and  embolism.  We  will  later  describe  in  full  the  clinical  symp* 
toniR  of  the  atfei^tions  mentioned. 

In  the  kidneys.  tJHj,  atrophic  processes  often  develop  from  the  ditninutinn  of 
the  blood-supply  owiing  to  the  narrowed  lumina  of  the  vessels,  and  they  lead  to 
aBi>ecial  form  of  contracted  kidney.  The  origin  of  the  gnmulated  "senile  kid- 
ney^' is  in  large  part  due  to  atheroma  of  the  i-enal  arteries. 

Gangrene  of  the  exti-eraities  may  arise  from  a  plugging  of  tlieir  arteries  by 
Ihromlxisi.s,  or  more  rai-ely  by  embolism.  The  so-called  *'  senile  gangrene  "  almost 
always  dei>ondfl  upon  arterio-sclei-osis. 

From  uU  this  it  follows  that  the  type  of  the  disease  may  bo  very  different 
in  different  cases.  The  symptoms  in  the  vascular  apparatus  often  predominate 
overall  others.  Tlie  he4irt,  which  is  simj)ly  h>T>ertrophied,  or  has  undergone  in 
part  cicatricial  degeneration,  is  finally  paralyzed,  and  then  all  the  sympt<»ms  of  a 
chronic  heart  disease  develoji — dyspncra,  oedema,  etc.  If  there  is  also  albuminuria, 
a  type  of  disease  is  produced  which  resembles  that  of  contracted  kidney.    In  other 
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cases,  however,  the  sjTuptoms  in  the  brain  are  espc*cially  lUiinifest,  either  alone  or 
in  combination  wiib  the*  other  sjniptoms  ineDlionetl. 

We  must  remark,  however,  in  conclusion,  that  all  the  results  of  arterio- 
sclerosis nieiitiouetl  may  be  absent  for  a  loufr  time  or  altogether.  Many  people 
have  practieally  no  Kym])toms  at  all  from  tbeir  arterio-sclerosis,  and  reach  an 
advanced  a;?p,  but  we  must  always  consider  the  possibility  of  the  sudden  occur- 
rence of  severe  symptoms,  and  make  our  proj^uosLs  accordingly. 

There  is  uo  question  of  a  special  treatment  of  arteria-scleroHJs,  since  we  are  not 
in  a  position  to  affect  the  process  by  an.y  i*emedy.  In  the  individual  case  the 
Lreatmeut  is  dire<:*ted  according^  to  the  symptornatic  indications  I'esiilting'  from  the 
sequela?.  Pi'ophylaxis,  by  avoidinj^  the  iujiirions  influences  mentioned  as  aetio- 
logical  factors,  is  more  important,  as  this  may  perliaiJs  pi-event,  or  at  least  delay, 
the  develop meut  of  the  process. 


CHAPTER  II. 
ANEURISM  OP  THE  TBORAOIO  AORTA. 

.ZEtiology  and  Pathologp.cal  Anatomy,— Tlie  circumscribed  lUIatation  of  an 
artery  is  termed  an  aneurism.  The  cause  of  its  formation  is  alniost  always  to 
be  sought  in  a  primary  disease  of  the  vessel-wal!,  whiidi  weakens  its  resistance  to 
the  l>bKHl-pres.sm»e.  As  we  have  already  said  in  the  previous  chapter,  it  is  chiefly 
arterio-scleroiis  which  lies  at  the  foundation  of  aneurisms  in  maTiy  cases.  The 
same  factors,  tlierefore,  winch  favor  the  ori^dn  of  artorio-scloi'osis  belong;  to  the 
ietiolog>^  of  aneurisms.  It  is  also  repeatedly  asserted  that  severe  physical  eicertion 
plays  a  part  in  the  U'tiolojtjy  of  anenrism  uf  tbe  aoi-ta. 

[Tlie  occurrence  of  aneurism  in  early  midiUc  rather  than  in  adv^anced  life  shows 
that  too  much  sti^ss  c^an  be  laid  mi  atheroma  as  a  cause.  That  sudden  strmn  often 
plays  an  imjKjrtant  iKirt  in  Ihe  aMi<diig^y  can  scarcely  be  doubted,  lltoufth  the  coses 
in  which  a  perfectly  healtliy  aorta  yield.'^  locally  to  internal  pressufe  must  be  very 
rare.  It  is  highly  pml)ihlf'  that  violent  exertion  tends  to  prt>duce  cJian^jes  in  the 
walls  of  the  aorta.  The  far  p:reater  frequency  of  aneurisni  in  the  male  sex  is 
notable.  Syphilis,  gout,  alcoholic  excess,  and  lead-poisonLng  appear  to  be  factors 
in  some  cases,  1 

The  size  of  aneurisms  of  the  aorta  varies  very  ranch,  of  course,  in  different 
Cciaes.  They  most  frequently  arf*.  aljout  the  size  of  im  apple  or  the  fist;  but  in  rare 
cases  much  larger  aneuHsms  are  observed.  According  to  tbeir  shape  we  distin- 
guish the  more  diffuse  or  spiudlo-shajjed  dilatation.i  fr»>m  the  saccular  aneurisms 
(anenrhsma  diffufium  .^eu  cijltndrwum,  aneurimna  fus(forint\  et  aufurisma  sac- 
cifonne).  Intermediate  forms  and  combinations  of  the  different  foi-ms  occur  in 
manifold  ways. 

As  we  should  expect  from  its  origin,  wo  never  find  the  wall  of  the  aneurism 
formed  of  a  normal  v€\ssel-wall.  The  iutima  almost  always  shows  the  same 
changes  as  are  characteristic  of  arteri«»-scIt'iT>sLs,  only  in  a  much  higher  degree. 
The  media,  toi>,  is  usually  changed,  and  its  umscular  structure  is  often  fatty- 
degenerated.  The  advcntitia  is  usually  thickened  by  chrtinic  inflammatory  pro- 
C3?4ses.  The  media,  and  sometimes  the  intima,  arc  in  many  cases  so  much  atro- 
phied that  the  wall  of  the  aneurism,  at  least  in  part,  is  formed  only  of  the  advcn- 
titia. 

In  the  cavity  of  the  aneurism  the  blood  is  only  partly  fluid.  We  usually  find 
it  more  or  less  full  of  new  and  old  masses  of  thrombi.    Tlie  oldest  thrombi,  whick 
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lie  upon  the  wall  of  the  aneurism,  arc  firm,  j'cllovirish,  adhereint  to  the  wall^,  aDd 
s  calcified.     At  other  iK>iiitH  the*  thrombi  art- softent'd  and  broken  down, 
i  ;   marked  coag'uIfttioTj  is  UHiiiilly  found  in  the  swiccuhir  aneurisms  with  a 

imrruw  entrance,  because  in  ihis  form  of  aneurism  the  blood  is  almost  completely 
sUi^mnt  in  the  aneuriismal  sac. 

Aneurisms  of  the  aorta  usually  have  their  seat  in  the  a«tcending^  aorta,  or  in  the 
arch.     Aneurisms  of  the  descending  thoracic  and  of  tiie  abdominal  iiorUx  are  far 
morr  mre.    The  following  description  refers  principally  to  aneurisms  at  the  he- 
rinuin4f  of  the  aorta.    The  other  aueurismii  will  receive  a  brief  separate  descrip- 
tion farther  on. 

Clinical  Symptoma.— Tlie  subjective  sensations  of  the  patient,  relating  directly 
to  the  aneurism,  arc  of  a  very  uncertain  nature,  and  are  often  entirely  absent.  In 
cases  there  is  i>ain  in  the  region  of  the  aneurism,  either  only  a  slight  sense  of 
ure,  or  very  severe  and  subject  to  paroxysmal  increase.  Sometimes,  too,  the 
itient  feels  the  beating  and  pulsation  of  tlie  aneuri»m.  Tlie  ix*maining  symp- 
toms of  aneurism  may  be  diWdod  into  two  groups,  Tlie  first  group  embraces 
those  symptoms  which  are  dinstly  isolated  to  the  aneurism  itself,  and  most  promi- 

it  m  this  group  ai*  the  physical  signs.     Tlie  second  grouj)  of  sy  nipl/)m8  includes 
le  resultant  phenomena  which  the  aneurism  ticcasions  in  the  circulatory  app!i- 
ratus  and  by  pressure  up<»n  llie  neighboring  parts. 

1.  Phymctti  Signs,^lt  depends  entirely  upon  the  position  of  an  aneurism  of 
the  aorta  whether  it  cause*  physical  signs  or  not.      Deep  aneurisms,  which  no- 
^irhere  approach  tho  chest- wall,  may,  of  course,  bo  quite  iuu^vessible  to  direct  ex- 

ination, 

Aneurisra-1  of  the  ascending  aorta,  however,  and  of  the  arch,  often  extend  fo 
near  U>  the  anterior  wall  of  the  chest  that  they  cau.se  an  abnoruuil  pulxatiun.  We 
feel  thifl  mo«t  frequently  at  the  sternal  end  of  the  second  rigJit  intercostal  sprice. 
or  over  the  upper  part  of  the  sternum.  The  pulsation  of  an  aneurism  of  the  ar.  h 
of  the  aorta  may  sometimes  bo  felt  in  the  root  of  the  neck.  It  often  oc<?urs  a  mo- 
ment later  than  the  sj-sttde  of  (lie  heart.  In  many  cases  the  pulsation  is  cleiirly 
double,  analogous  to  the  normal  dicn  itism  of  the  pulse.  We  sometinu*s  feel  a  slight 
systolic  thrill  with  the  flat  of  the  hand.  In  the  mre  aneurism  of  tho  des«:'end 
tng  thoracic  aorta  the  pulsittitig  swelling  may  make  it.s  api>eartnire  iu  the  back, 
between  the  vertebral  column  and  tho  left  scapula.  If  the  aneurism  has  reached  a 
cert;iin  size,  the  pulsating  port  protrudes  aa  a  tumor.  The  i»rotrusion  is  either 
merely  slight,  or  in  many  cases  it  f«»rnts  a  largo  prominent  swelling.  It  then  shows 
usually  a  marked  pulsation,  not  only  from  below  upward,  but  also  in  a  lateral 
direction,  which  is  of  diagnostic  sigtiificance.  In  hu-ge  atieiirisnis,  however,  tlie 
pulsation  sometimes  is  only  very  weak,  and  feels  ol»scure,  from  the  formati<m  of 
many  coagula. 

Tlie  marked  prominence  of  large  aneurisms  is  possible  only  l>ecause  the  cover- 
ing parts,  not  only  the  muscles  uiul  skin,  hut  .dm  the  cartilages  and  bones,  the 
ril)s  and  stenium.  are  brought  to  a  gradual  atrtjphy  and  wasting  by  the  pei'sistent 
pressure.  Tlie  skin  over  large  aneurisms  gradually  become«  thinner  and  thinner, 
until  liually  it  may  even  become  necrotic. 

In  many  cases  percussion  gives  a  jwsitivo  result,  since  the  rem^nance  over  the 
aneurism  is  necessarily  more  or  less  dull.  The  dullness  is  usually  evident  in  the 
upper  right  intercostal  spaces,  or  the  adjacent  ]Mirts  of  the  st*^rnuni.  Sometimes 
it  even  precedes  the  palyiable  pulsation,  although  then  its  siginticance  is  usually 
still  very  uncertain.  In  rare  cases  of  aneurisms  of  the  ascending  aorta  and  of 
the  arcli,  dullaefis  and  abnormal  pulsation  have  been  observtKl  to  the  left  of  the 
sternum. 

Auscultation  gives  varying  rosiilta.     In  some  cases  (probably  chiefly  when 
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many  coaffVLla.  form)  we  hear  nothing  at  all  over  the  aneurism.  In  other  cases  we 
hear  one  or  two  sounds,  wliieh  are  usually  the  audible  heart-soimds  transmitt^. 
Perhaps  a  systolic  Bound  may  also  arise  from  \'ibi*ation  of  the  wall  of  the  aneu- 
rism. In  other  cases,  we  hear  a  murmur  over  the  aneurism.  A  dull  and  usually 
not  very  loud  sji^tolii.*  murmur  often  arises  from  the  formation  of  eddies  in  the 
aucurismal  sac.  If  we  alao  hear  a  diastolic  murmur,  it  ia  almost  always  due  to  a 
co-existing  insufficiency  of  the  semi-lunar  valves  of  the  aorta  (vide  supra), 

2.  Sequelcp. — An  aneurism  of  the  aorta  by  itself  pi'obably  never  causes  such  an 
increased  resistance  to  the  blo<xl-current  as  to  g;ive  rise  to  the  development  of 
a  hypertrophy  of  the  left  ventricle.  In  the  quite  frequent  c^ses  where  hyi>er- 
trophy  of  the  left  side  of  the  heurt  exmls,  it  may  almost  always  be  referred  to  a 
co-existing^  insufficiency  of  the  aortic  valves,  and  sometimes  to  very  extensive 
alhei*oma  of  the  arteries.  During:  lif^  t*-  hy[>ertrophy  of  the  hem't  may  be  simu- 
lated, because  the  heart  is  pushed  to  the  left  by  the  aiieurlsni. 

In  many  cases  the  signs  in  the  peripheral  arteries  are  important.  Marked 
inequality  of  the  pulse  in  symmetrical  arteries  ia  often  an  especially  valuable 
diugTkostic  sign.  Either  the  trunk  of  an  effei-cnt  vessel  is  compressed  by  the 
aneuiism,  or  the  lumen  of  the  exit  of  the  vessel  is  itself  involved  in  the  aneurism, 
and  hence  the  opening'  of  the  vessel  is  distorted  or  contnicted,  of  partlj^  stopped 
by  a  coacruhnu.  This  readily  explains  why^  in  ajiearism  of  the  ascending  aoila, 
the  radial,  and  sometimes  the  carotid  pulse,  are  plainly  weaker  on  the  right  than 
on  the  left,  as  a  result  of  implicatir/n  of  the  trunk  of  the  innominate,  while  in 
aneurism  of  the  arch  or  of  tlie  lie^iunin^  of  the  descending  aoi-ta  tlie  opposite 
condition  may  obtain.  Abnormal  differences,  tot),  in  the  intensity  of  the  pulse  in 
tlie  upper  and  lnwer  halves  *if  the  body  may  arise  under  some  cii'cumstances, 

[W.  8.  Oliver  has  flescril)ed  a  valuable  sign  to  which  he  gives  the  name  of 
"tracheal  tug-jjriiig."  In  aneurism  of  the  transvei'se  ai'ch  with  pressure  on  the 
left  primar}^  bi'onchus,  a  distinct  downward  pull,  synchronous  with  the  heart- 
l>eat,  can  l>e  felt  by  the  thumb  and  forefinger  on  eitlier  side  of  the  inferior  bor- 
der of  the  cricoid  cartihige,  when  the  patient,  in  the  erect  or  sitting  posting  and 
with  the  mouth  shut,  raises  llie  chin  as  far  as  he  can.  The  late  R.  L.  MacDon- 
nell,  of  Mouti'cfih  hits  shown  that  non-aneunsmal  tumors  in  this  region  are  not 
iWicompanied  by  this  sign,  and  that  pressure  on  the  trachea,  from  whatever  cause, 
does  not  prothice  it.  It  nuay  be  ih<i  sole  sign  of  aneurism  pi-esent,  and  may  then 
l)i>ssess  the  double  diagnostic  value  of  indicating  both  the  nature  and  exact  seat  of 
the  disease.] 

A  marked  dela^'  of  the  pulse  in  the  arteries  arising  below  the  aneurism  is  a 
symptom  that  is  occasionally  seen.  Thus,  we  see  in  aneurism  of  the  ai*ch  of  the 
aorta  that  the  left  radial  pulse  is  later  than  tlie  riglit,  and  tliat  in  aneunsm  of  the 
descending  aorta  the  pulse  in  the  lower  extremities  is  later  than  the  radial  pulse. 

We  see  very  stnking  signs  in  the  veins  if  the  large  venous  tnmks  in  the  tho- 
rax, tlie  superior  vena  cava,  or  an  innominate  vein,  are  compressetl  by  the  aneu- 
rism. Tlie  veins  swell  in  the  neck,  in  the  upixjr  extremities,  or  upon  the  surface 
of  tlie  thorax,  accortling  to  the  seat  of  the  compression.  I-xx!al  oedema  may  also 
be  produced  in  this  way. 

Tlie  respiratory  organs  are  exposed  to  the  pressure  of  aortic  anem*isms  in  many 
ways.  Compression  of  the  lungs  by  large  aneurisms  acliially  contributes  toward 
increasing  the  dyspna?a  in  many  cases.  This  may  l>e  still  moi^e  distressing  if  the 
trachea  be  compressed.  Of  the  two  main  bronchi,  the  left  bronchus,  which  lies 
beneath  the  arch  tif  the  aorta,  is  more  apt  to  be  compressed.  This  prcnluces  the 
symptoms  of  a  unilateral  bronchial  stenosis  (fide  fiMj>ra).  The  compai*atively  fre- 
quent compression  of  one  recurrent  nerve,  especially  the  left,  is  also  of  diagnostic 
importance,  as  it  i«csults  in  paralysis  of  one  vocal  cord.     Wc  refer  the  occasional 
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paroxysms  of  severe  dy»ptioDa  to  a  compression  of  the  branches  of  the  Tagus,  but 
^o  poat-mortem  lesion  has  been  found. 

Very  prominent  symptoms  sometimes  arise  from  compression  of  the  intercostal 
nerves  or  brandies  of  the  brachial  plexus  by  the  anouribin.  As  a  result  of  this 
pressure^  extremely  severe  and  distressing  neuralgias  are  felt  in  the  nerve  terri- 
tories affected,  and  sometimes  we  see  motor  paresis  in  the  arm. 

Finally,  disturbances  of  deglutition  arise  in  many  cases  from  compressdun  of  tlie 
cesophagus.  If  this  be  falsely  interpreted,  it  may  lead  to  a  mischievous  use  of  the 
cesopha^eal  sound.  Cases  have  repeatedly  occurred  whei-e  perforaticm  of  tlie 
aneurism  has  been  caused  by  passing  a  sound  into  the  oesophagus.  Hence  we 
must  always  remeuiber  this  ixjssibility  in  practice. 

Course  and  Termination  of  the  DiBeaae.—  Aneurisms  may  remain  latent  for  a 
long  time  without  causing  any  s^^nptoms.  In  such  cases  a  sudden  perforation 
may  lead  to  a  speedy  and  unexpected  death. 

In  the  cases  which  have  shown  the  above  symptoms  to  a  greater  or  less  extent 
for  a  long  time,  and  often  for  years,  sudden  death  quite  frequently  results  from 
rwpture  of  the  aneurismal  sac  and  iJerforatiou  into  a  neighboring  orgiin.  In 
perforation  into  the  pericaitliurn  death  follows  almost  instantly  from  cessation  of 
the  heart's  action.  In  i>erforation  into  the  oesophagus  a  fatal  haemorrhage  occurs. 
In  perforation  of  the  aneurbm  into  the  air-pasBages^  the  trachea  or  bronchi,  or 
into  one  pleural  cavity,  two  factors,  haemorrhage  and  suffocation,  unite  in  causing 
death.  In  aneurisms  which  gradually  ej-ode  the  anterior  wall  of  the  chest,  the 
l>erforation  is  in  rare  cases  external;  but  here  a  sudden,  immediately  fatal  luemor* 
rhage  rarely  ensues;  much  more  comnionly  a  slowly  increasing  anrrmia  develops 
us  a  result  of  repeated  slight  hamiorrhages  which  may  s^jmelimes  go  on  for  weeks. 
Death  then  is  due  to  the  gradually  int-rciisiiig  weakness,  or  ti>  a  final  severe 
hiumorrhage.  Perforation  of  an  aneurism  into  the  right  side  f)f  the  heart,  into 
the  pulmonary  aileries,  or  the  vena  cava,  is  a  rare  termination.  Here  death  docs 
not  follow  at  once,  but  severe  general  disturbimces  of  the  circulation,  like  dropsy, 
soon  arise.  In  many  of  these  rare  cases  peculiar  physical  signs  also  appear— a 
venous  pulse,  a  loud  systolic  murmur  over  the  |K3int  of  perforation,  etc. 

If.  in  patients  with  aneurism  of  the  aorta,  death  does  not  ensue  fnnn  i\  sudden 
perforation,  the  general  tyi^e  of  tlio  disease  takes  a  form  similar  to  chronic  he^i"t 
disease.  The  aneurism,  a.s  we  have  said,  is  often  also  c^jmbined  with  twirtii:  insalfi- 
ciency.  The  left  ventricle  gradually  becomes  paralyzed,  and  the  well-known  die- 
turbances  of  compensation  set  in — increasing  dyspnoea,  cedema,  etc.  In  other 
cases  the  patient  gradually  becomes  duller  and  weaker  from  the  distressing  pain, 
the  sleeplessness,  and  the  other  symptoms,  and  dicis  with  the  signs  of  increasing 
general  weakness. 

Recovery  from  aneurism  of  the  aorta  scarcely  ever  occurs. 
DiagTlOsi*.— The  diagnosis  of  aueurism  of  the  aorta  can  in  many  casos  bo  made 
with  great  ease  and  certainty,  but  in  otlier  cases  it  is  very  difficult  and  even 
impossibla     If  the  direct  physical  signs  are  plain,  especially  if  we  feel  an  abnor- 
mal pulsation,  we  shall  not  be  apt  to  comnxit  an  error;  but  the  diagnosis  pi-esents 
great  difficulties  in  those  cases  where  the  aneurism  is  not  accessible  at  all,  or  acces- 
sible only  with  great  diiUciilty,  where  it  merely  causes  indefinite  symptoms,  pain 
in  the  chest,  occasional  oppi'ession,  symptoms  of  pressure  on  neighboring  organs, 
etc.     A  very  stuWjorn  intercostal  neuralgia,  which  no  remedy  can  relieve,  may 
be  for  a  long  time  the  only  symptom,  often  misinterpreted,  of  a  latent  aueurism. 
e  disetise  is  often  not  recognized,  however,  because  in  such  cases  we  do  not  gen- 
erally think  of  the  possibility  of  an  aneurism,  and  hence  wo  neglect  a  careful 
examination  of  the  heart  and  the  arteries,  and  also  the  search  for  other  symptoms 
c»f  compression,  like  paralysis  of  the  vocal  cords :  but  sometimes,  even  with  tho 


338 


DISEASES  OF  THE  CIRCULATORY  ORGANS. 


moat  carefu]  examination,  the  diagnosis  can  not  amount  to  more  than  a  sus- 
picion. 

The  distinction  between  aneurism  and  other  tumors  in  and  about  the  thoi 
sometimes  presents  difficulties  in  diagriiosis.  Mediastinal  sarcomata  and  atjscesses, 
circumscribed  empyemas,  tumors  arising  from  the  sternum,  or  new  growths  in 
the  lung^  and  bronchial  pflands,  may  all  give  rise  to  confusion.  We  can  scarcely 
lay  down  any  general  rul<«!  for  diagnosis,  since  the  conditions  differ  in  almost 
every  case.  If  wo  feel  a  swelling,  its  pulsation  is  the  symptom  which  points  mc 
to  an  aneurism,  but  we  must  be  certain  that  the  pulsiition  is  not  merely  tran*-' 
mitt^d,  but  that  it  really  takes  place  in  all  dii*ections  within  the  swelling  itself. 
We  must  also  consider  the  auscultatory  symptoms,  the  condition  of  the  heart  and 
the  arteries,  and  also  any  symptoms  of  compression;  yet  in  such  cases  we  can  not 
always  »nake  a  definite  diaffnosis. 

Treatment.— Many  attempts  have  been  made  to  bring  about  an  obliteration  of 
the  aneurism,  and  thus  a  recovery.  Although  the  methtxls  of  treatment  aiming 
at  this  have  obtained  decisive  results  in  the  aneurisms  of  periphei-al  arteries, 
their  results  in  aneuHsm  of  the  aorta  are  still  of  a  very  doubtful  character;  yet 
we  are  always  justified  in  any  given  c^.se  in  trying  one  of  the  methods  recDui- 
mended. 

Persistent  compi'cssion  by  a  pad  can  of  course  be  employed  only  in  tliose  cases-, 
where  the  aneurism  projects  at  one  part  of  the  chest- wall.  The  pr-essure,  how-' 
ever,  usually  causes  great  pain,  anil  hence  is  ill  borne. 

Tying  the  cart>tid,  the  subclavian,  or  both  vessels,  has  also  been  repeatedly 
performed  in  aneurism  of  the  arch  of  the  aorta,  sometimea  with  apparent  success, 
but  oftener  without  any  benefit. 

''  Acupuncture  *'  of  the  aneurism  (Velpeau)  consists  in  inserting  a  needle  or  an 
iron  wire  into  the  aneurisraal  sac  in  order  to  excite  coagulation  in  it.  The 
resuUs  obtainc^l  by  it  in  aneunsm  of  the  aorta  are  not  very  encouragmg. 

Better  results  are  reporte<l  from  galvano-puncture.     Two  needles  inserted  intoi 
the  aneurism  are  connected  with  the  poles  of  a  galvanic  battery,  by  which  a  weak 
curwut  is  passed  tbwugh  the  aneurism.     Here  we  must  ixigjird  the  chemical  and 
electrolytic  action  of  the  current  a.s  well  as  the  mechanical  action  of  the  needles. 

Injections  of  chemical  substances  into  the  aneurismal  sac,  in  order  to  produ( 
coagulation,  are  dangerous,  since  the  coagula  caused  l»y  them  may  give  rise  to 
emboli.  Hence  we  have  abandoned  making  trial  of  liquor  ferri  sesquichloridi 
and  similar  substances.  We  etai  bf^tter  i*ecommend  injections  of  ergotine  into  the 
vicinity  of  the  sac,  two  to  live  grains  (grm,  0'1-(I*:3)  of  the  aqueous  extract  of  ergot 
dissolved  in  water  or  glycerine,  injected  every  day  or  two.  This  methotl  w^as  first 
employed  with  success  l>y  Langenbei^k  in  peripheral  aneurisms.  Its  action  depends 
u|K)n  a  contraction  of  the  smooth  muscles  in  the  wall  of  the  aneurism,  caused  byl 
the  ergotine. 

We  can  expect  little  action  on  an  aneurism  from  the  use  of  internal  remedies, 
although  favorable  i-esults  have  been  rei>eatedly  reported.  Acetate  f»f  lead,  five 
to  ten  grains  (grm.  0"3-^'6)  a  day,  and  iodide  of  potassium,  half  a  drachm  to  a 
drachm  (grm.  2-4)  a  day,  are  most  praised. 

The  symptomatic  treatment  of  aneurism,  which  tries  to  relieve  the  patient's 
sutTt^rings,  and  the  dietetic  measures  prescribed,  follow  the  generally  customary 
principles.  In  a  rupture  of  the  aneurism  externally  we  try  to  avert  the  fatal 
catastrophe  by  abs<:>lute  rest,  ice-bags,  styptic  cotton,  etc.  Treatment  is  powerless 
against  inleroiil  perforations. 

[TufnelTs  uietlniKl,  so-called,  which  has  given  good  results  in  abdominal  and 
peripheral  aneurisms,  pi-oves  somelimes  useful  in  palliating  the  symptoms 
lengthening  tlie  course  of  aortic  aneurism.     The  aim  of  this  metliod  is  to  diminish ' 
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the  force  and  rapidity  of  the  circulation^  and,  if  possible,  to  increase  the  fibrinous 
depoisit.  It  is  carried  out  by  enforcing  absolute  rest  in  the  recumbent  position, 
and  by  limiting  the  amount  of  food,  espacially  of  liquids.  About  ten  ounces  of 
solid  food  and  eight  of  liquid  are  allowed  daily,  divided  into  three  meals.] 


CHAPTER  m. 
ANEUHISM8  OF  THB  OTHX3H  VSSSELS. 

Aneurism  of  the  Abdominal  Aorta.— lis  favorite  seat  is  the  vicinity  of  the 
[^celiac  axis.  In  many  cases  it  may  be  felt  through  the  abdominal  wall  as  a  pul- 
iting  tumor,  over  which  a  systolic  sound  or  a  whirring  murmur  can  be  lionrd. 
The  possible  symptoms  of  compression  are  very  numerous.  The  stomach,  intestine, 
and  livei"  (jaundice)  may  be  implicated.  Pressure  of  the  aneiirLsm  u|M:»n  the  nerve 
trunks,  or  eveu  pressure  on  thi3  spinal  cord  after  gradual  erosion  of  the  vertebrie, 
with  consequent  severe  neuralg-ia,  paralysis,  etc.,  has  been  r€?i>eate<Uy  ol)Rer\'ed. 
Death  usually  ensues  fr<jm  rupture  of  the  aueurismal  sac  and  internal  hremorrhage. 

Aneurism  of  the  trunk  «>f  the  innominate  is  rare.  Its  symptoms  are  very 
much  like  those  of  an  aneurism  of  the  arch  of  the  aorta.  If  we  feel  a  pulsating 
tumor,  it  Is  usually  situated  somewhat  higher  up  than  the  aneurism  of  the  aorta, 
in  the  first  right  intercostal  sjxice,  or  the  tumor  even  extends  into  the  supra- 

ivicular  fossa.  In  rare  cases  aneurisms  of  the  sulK-lavian  and  of  the  carotid  have 
been  observed.  We  have  ourselves  seen  an  aueurism  of  the  internal  carotid  the 
size  of  a  cherry  pressing  on  the  Gasserian  ganglion,  which  caused  an  exti'cmcly 
severe  trigeminal  neuralgia  lasting  for  years. 

Aneurism  of  the  pulmonary  artery  may  appear  as  a  pulsating  tumor  in  the 
second  left  intercostal  space.  It  is  usually  impossible  to  distinguish  it  with  cer- 
tainty from  an  aneurism  of  the  aorta. 

We  have  alremly  mentioned,  in  the  description  of  pulmonary  tuberculosis,  the 
great  imijortance  of  small  aneurisms  of  the  bmnches  of  the  pulmonary  artery  in 
pulmonary  cavities,  as  a  frequent  cause  of  haemorrhage. 

Aneurisms  of  the  arteries  of  the  brain,  w^hich  are  relatively  most  frequent  in 
the  basilar  artery  and  the  artery  of  the  fissure  of  Sylvius  (the  middle  cerebral 
artery),  may  cause  severe  cerebi-al  and  bulbar  symptoms  (see  page  693).  As  has 
already  been  mentioned,  miliary  aneurisms  of  the  cerebral  arteries  play  an  impor> 
tant  part  in  the  fptiology  of  cerebral  haemorrhage  (g,  t'.). 

The  R^-mptomatology  and  treatment  of  aneurisms  of  the  peripheral  arteries 
belong  to  the  domain  of  surgery. 


CHAPTER  IV. 

RXTPTURB  or  T^  AORTA. 

fA  RTPTTRE  of  a  previously  healthy  aorta,  with  fatal  hremorrhage.  after  violent 
imatic  influences,  has  been  seen  only  In  a  ver>^  few  rAsea.  In  the  majority  of 
the  very  rare  oases  of  rupture  of  the  aorta,  we  have  to  do  with  a  vessel  that  is 
already  atheromatous.  In  some  cases  a  special  exciting  cause  is  present,  and  in 
otheis  it  is  absent.  We  once  saw  sudden  death  caused  by  rupture  of  the  ascend- 
ing^ aorta  in  a  young  man  about  twenty-five,  who  before  that  seemed  perfectly 
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SECTION  I. 
Diseases  of  the  Mouth,  Tongue,  and  Salivary  Glands. 

CHAPTER  I. 

STOBffATinS. 

{Inflammation  of  the  Mouth.) 

JEtiology. — Inflammation  of  the  buccal  mucous  membrane  is  not  infrequently 
the  direct  result  of  mechanical  or  chemical  causes.  As  mechanical  causes  we  may 
mention  particularly  the  sharp  edges  of  broken  or  carious  teeth.  Chemical  irri- 
tation may  come  from  highly  spiced  food,  or  from  tobacco-chewing  or  excessive 
smoking.  Very  intense  inflammation  is  caused  by  acids,  alkalies,  and  tlie  like, 
attacking  the  mucous  membrane.  Mercurial  stomatitis  is  also  of  practical  impor- 
tance. It  is  caused  by  mercurial  poisoning,  or  not  infrequently  by  the  therapeutic 
employment  of  the  drug.  The  stomatitis  attendant  upon  the  cutting  of  tcetli  in 
children  will  be  discussed  below. 

In  many  instances  stomatitis  comes  from  a  direct  propagation  of  inflammation 
from  neighboring  parts.  It  thus  forms  a  frequent  complication  of  pharyngeal 
catarrh,  and  less  often  of  rhinitis. 

Infection  plays  an  important  part  in  the  aetiology  of  stomatitis.  The  local  in- 
flammation may  be  merely  part  of  a  constitutional  infectious  disease,  as  in  measles, 
variola,  and  syphilis.  Stomatitis  is  still  more  frequently  a  complication  of  some 
severe  and  protracted  illness,  where  the  mouth  is  not  properly  attended  to  and 
cleansed.  The  bits  of  food  and  the  mucus  quickly  begin  to  decay.  Qreat  num- 
bers of  fungi  and  bacteria  invade  the  buccal  cavity,  and  excite  inflammation  in  its 
mucous  membrane. 

Scorbutic  stomatitis  will  be  considered  under  scurvy. 

dinioal  History.— The  usual  symptoms  of  an  inflammation  of  mucous  mem- 
brane— namely,  redness,  swelling,  and  increased  secretion — are  exhibited  in  stoma- 
titis. The  redness  is  usually  most  intense  on  the  inside  of  the  cheeks  and  on  the 
gums.  Indeed,  we  have  the  special  name— gingivitis — for  inflammation  of  the 
latter.  The  swelling  is  best  shown  by  the  indentations  made  by  the  teeth  in  the 
cheeks  and  the  edges  of  the  tongue.  The  tongue  and  gums  are  smeared  with 
mucus.  There  Is  often  considerable  salivation.  If  the  inflammation  is  more 
active,  we  find  a  purulent  coating  on  a  greater  or  less  portion  of  the  membrane. 
The  tongue  is  almost  always  thickly  coated.  If  we  scrape  oflP  a  little  of  the  coat- 
ing and  put  it  under  the  microscope,  we  find  a  great  abundance  of  pavement  epi- 
thelium, in  part  fatty-degenerated,  pus,  micrococci,  bacilli,  occasionally  mold- 
fungi,  and  remains  of  food.  White  spots  made  up  of  epithelium  may  also  be 
formed  elsewhere  than  on  the  tongue.  Here  and  there  little  vesicles  appear  which 
bunt  and  leave  superficial  ulcere. 

(841) 
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Tlie  local  discomfort  of  sevei-e  stomalitis  is  by  no  rae^ns  trifling.  There  h 
burning  pain,  which  interferes  with  tokiug  ftxid,  and  usually-  the  processes  of 
decomposition  occasion  a  constant  bitter  or  disgusting  taste  in  the  mouth,  as  well 
as  a  foul  and  offensive  breath. 

The  duration  of  the  diwaac  depends  on  the  nature  of  the  immediate  cause  or 
the  character  of  the  primary  disorder.  Usually  a  stomatitis  which  gets  well  in 
one  or  two  weeks  is  called  acute,  and  a  more  tedious  attack^  chi-onic.  The  chronic 
form  is  seen  in  tope^^s  and  inveterate  smokers.  It  may  last  for  years,  with  the 
symptoms  descriljed  alwve,  only  milder.     (For  lingual  psoriasis,  vid^  infra). 

TreatmeEl— If  the  inflammation  is  considerable,  the  diet  must  be  liquid. 
Sometimes  cold  drinks  are  most  agreeable^  sometimes  lukewarm.  Often  the  pain 
is  i-elieved  by  taking  from  time  to  time  a  sip  of  iced  water  or  a  bit  of  ice;  but  it 
may  hapiien  that  the  patient  will  prefer  to  rinse  the  mouth  with  lukewarm  water. 
The  important  indication,  to  keep  tlie  mouth  as  clean  aud  pure  as  possible,  is  best 
met  by  having  the  mouth  fiN^quently  rinsed  out  with  a  one-  or  two-per-cent.  hoIu- 
tiou  of  carbolic  acid,  a  two-per-cent.  solution  of  chlorate  of  potash,  or  one  or  two 
tensi>oonfuls  of  a  one-per-cent.  solution  of  permanganate  of  potash  to  a  glass  of 
water.  In  children  who  can  not  do  ttiis,  the  mouth  is  to  be  carefully  washed  or 
sprayed.  If  the  gums  are  sj^ongy,  they  should  be  painted  with  a  mixture  con- 
taining ecjual  parts  of  tinctui-e  of  myrrh  and  tinctuiH?  of  rhatauy.  If  there  are 
sui>cr1icial  ulcers  scattered  about,  it  is  sometimes  an  excellent  plan  to  touch  them 
lightly  with  lunar  caustic,  to  hasten  their  healing. 

Chronic  stomatitis  is  often  very  obstinate,  resisting  all  sorts  of  treatment  for  a 
long  time.  The  first  thing  is  to  remove  any  such  injurious  agencies  as  tol 
or  bad  teeth.  It  is  recommended  to  swab  out  the  mouth  with  a  solution  of  cor- 
rosive sublimate  (1  tt>  5,000)  or  of  lunar  caustic  (1  to  I<(>-5U).  A  well-known 
household  prescription  is  to  chew  bits  of  rhubarb. 


CHilPTER  n. 


ULCERATIVE   STOMATTTia 

(iitomacaee.) 

• 

.Etiology.— By  ulcerative  stomatitis  is  meant  a  severe  disease  of  the  buccal 
mucous  membi'ane,  with  superficial  neci'osis  and  the  consequent  formation  of 
ulcers.  The  abnormal  pi-ocesses  are  not  in  all  cases  identical,  and  their  cause  may 
vary.  Still  it  is  probable  that  infeclion  is  tlie  important  factor,  at  leust  in  most, 
Ciises.  The  disease  has  repeatedly  been  epidemic,  chiefly  among  soldiers  in  bai 
racks  or  on  a  campaign,  and  among  the  inmates  of  jails.  It  a!s*-»  occurs  in  chil- 
dren, principally  at  the  time  of  the  second  dentition;  and  in  such  cases,  also,  the 
evidence  of  contagion  and  of  endemic  influences  is  often  very  striking.  Mewurial 
stomatitis,  if  severe,  always  assumes  the  form  of  ulcemtive  stomatitis,  (For  the 
scorbutic  form,  see  page  959.) 

Symptoms. — The  disease  usn:illy  attacks  the  gums  of  the  lower  jaw  first,  gradu- 
ally spreading  Oience  to  neighlw^riug  portions  of  the  lips  and  cheeks.  The 
tongue  and  palate  are  generally  not  very  much  affected,  though  often  the  neat  of 
a  simple  catarihal  inflammation. 

Inspection  sliows  that  the  mucous  membrane  in  the  places  mentioned  has  a 
thick,  soft,  purulent  coating.  The  gums  are  swollen,  spongy,  and  red,  and  bleed 
easily.  In  severe  cases  the  incisors  become  loose,  and  may  faU  out.  Tliore  \m\ 
usually  profuse  salivation.    The  Ij-mph-glands  at  the  angle  of  the  lower  jaw  and 
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oti  the  chin  are  generally  swollen.  The  breath  is  very  offensiTe,  poisoning  the 
air  of  the  whole  room. 

The  local  discomfort  of  the  patient  is  the  same  as  in  simple  stomatitis,  only 
much  worse.  It  is  very  difficult  to  take  nourishment.  In  many  cases  there  are 
marked  constitutional  symptoms.  The  patient  feels  very  weak  and  laug^uid. 
There  may  be  moderate  elevations  of  tt^mperaturc,  particularly  in  children.  Now 
and  then  severe  symptoms  of  constitutional  sepsb  have  followed  the  disease. 

The  course  of  idcerative  Htoniatitis  is  favorable  in  the  great  majority  of  cases. 
With  good  treatment  and  nursini^,  the  ulcers  gradually  clean  up,  and  at  the  end 
of  one  or  two  weeks  recovery  is  complete.  Exceptionally,  the  disease  may  be 
more  chronic.  The  most  frequent  way  in  which  recovery  is  delayed  is  that  the 
disease  extends  to  the  periosteum  of  the  lower  jaw,  causing  necrosis  of  small 
portions  of  the  bone,  which  must  l:>e  exi)elled  b€'foi*e  the  patient  gets  well. 

The  treatment  does  not  dilfc-r  essentially  from  that  of  the  milder  forms  of 
stomatitis.  The  mouth  must  be  still  more  carefully  and  more  fi'equently  ch^anset! 
and  disinfectetL  A  solution  of  potassic  chlorate  (1  to  30j  is  the  favorite  niouth- 
waah.  Some  authors  strongly  recommend  the  simultaneous  internal  administra- 
tion of  this  remedy;  but  we  must  employ  it  cautiously  in  children,  as  it  has 
repeatedly  caused  poisoning.  For  children  two  or  tliice  years  old  we  ought  not 
to  give  over  fifteen  ttj  thirty  grains  (grm.  1-2)  in  a  day. 

As  to  prophylaxis,  we  should  mention  that  all  patients  who  are  using  mercury 
should  employ  a  gargle  of  potassic  chlorate  faitlifully  from  iJie  beginning  of 
treatment,  m  oitler  to  prevent  the  occurrence  of  mercurial  stomatitis.  If  saliva* 
tion  occurs^  the  mercury  must  be  stopped. 


CHAPTER  m. 


APHTHA. 
I  (Aj/hthuH»  SUimatitU.) 

Aphtha  is  a  name  given  by  physieiana  to  several  entirely  distinct  diseases. 

Many  doctors  call  every  disease  aphthoo  in  which  there  are  white  sjMits  upon  the 
buccal  mucous  membrane.  It  is  thus  fi'equently  confounded  witli  thrush.  Ger- 
man mothei-s  oft^n  apply  the  same  name  {Schidimmcken,  or  fungus)  indifferently 
to  thrush  and  to  apbtha\ 

There  is  a  special  fornix  known  as  Bednar's  aphthfp.  In  new-bf>m  children 
white  patches  are  not  infi-equently  found  lying  sjTn metrically  on  both  halves  of 
the  hard  palate  near  the  alveolar  processes,  and  persisting  till  nb<»nl  the  third 
mouth.  These  plaques  are  not  sj-pliilitic,  although  i>fteji  thought  to  lx>.  They 
are  probably  merely  due  to  the  tongue  pi*eKsing  ujxtn  the  thin  mucous  membrane 
during  nui-sing.  Generally  they  do  no  liann;  but  in  marantic,  ill^ared-for  chil- 
dren, they  may  develop  into  quite  deep  ulcers.  In  that  case^  repeated  cauterization 
with  a  five-per-cent.  solution  of  argentic  nitrate  is  required. 

The  genxiine  aphthte  are  inundisli  sixits  upon  the  mucous  membrane,  grayish 
white,  and  of  small  size,  unless  made  larger  by  the  confluence  of  several  into  one 
another.  They  usually  liavc  a  narrow,  red  areola.  They  are  most  numerous  on 
the  edges  and  dorsum  of  the  tongue  and  on  the  fra?num,  but  they  also  occur 
on  the  lij>s  and  cheeks.  Tlie  attempt  to  remove  the  white  si>ot  with  forceps 
never  succeeds,  but  does  cause  bleeding.  In  addition  to  the  genuine  aphthre  there 
are  almost  always  the  signs  of  a  cx)mmon  stomatitis,  which  may  be  mild  or  severe. 
The  white  spots  are  in  part  due  to  a  thickening  and  opacity  of  the  epithelium,  and 
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in  part  are  said  to  be  caused  by  the  formation  of  a  fibrinous  exudation,  wliicli 
penetrates  the  most  superficial  layers  of  the  iiiucous  membrane. 

The  disease  occurs  chiefly  in  children^  and  at  the  time  of  the  first  dentition. 
The  child  is  usually  restless,  often  somewhat  feverish,  and  evidently  suffers  pain 
when  nui*siug.  Grenerally  there  is  considei*ahle  salivation.  The  lymph-glands 
may  bo  a  little  enlarged.  Herpetiform  vesicles  may  appear  on  the  lips.  The  dis- 
ease is  not  rare  in  adults.  Many  individuals  seem  especially  liable  to  it,  and  very 
frequently  have  little,  white,  and  often  very  painful  spots  here  and  there  on  the 
tongue  or  elsewhere  in  the  mouth.  These  have  a  tendency'  to  develop  into  super- 
ficial ulcers.  They  may  prove  vciy  troublesome,  from  their  frequent  recurrence 
^^nd  the  hindmnce  they  cause  to  speaking  and  mastication. 

The  prognosis^  except  as  just  described,  is  always  favomble.  There  is  usually 
"complete  recti  very  in  a  week  or  two.  The  treatment  of  children  consists  in  care- 
fully washing  out  the  mouth  with  cold  water,  and  iu  administering  ix>tassic  chlo- 
rate. Of  a  mixture  consisting-  of  three  pai*t8  of  potassic  chlorate,  twenty  of  syrup, 
and  a  hundred  of  water,  we  may  give  a  dessertspoonful  c%'er5'  two  hours.  If  the 
spots  do  not  disappear,  we  can  paint  them  witli  a  flve-per-ceut.  solution  of  sulphate 
of  zinc,  or  a  solution  of  borax  (1  to  30).  If  some  of  the  places  are  especially  ])aiu-' 
fui,  particularly  in  adult*,  we  may  touch  them  with  lunar  caustic,  when  they  usu- 
ally are  soon  cured.  In  the  constantly  recurring  fonn,  treatment  sometimes 
proves  almost  unavailing.  Local  cauterization,  which  unfoi'tunately  in  such 
cases  is  often  of  no  benefit  whatever,  and  the  use  of  a  mouth-wasli  containing 
chlorate  of  potash  or  carbolic  acid  in  weak  .solution,  may  he  employee^  and,  fur- 
thermore, some  physicians  strongly  recommend  the  internal  a^lmiuistratiou  of 
ioilide  of  potash.     Calomel  also  appears  sometimes  to  have  a  beneficial  influence. 

In  conclusion,  as  to  aettology,  infection  is  a  not  unlikely  cause,  if  we  consider 
that  small  epidemics  or  endemics  have  repeatetlly  occurred.  Lately  attention  has 
l>een  called  to  the  possibility'  that  the  milk  of  cous  sulfering  Imm  hoof-and- 
mouJh  disease  may  be  a  source  of  infection.  That  this  may  happen  seems 
indubitable;  but  how  frequently  it  occurs,  future  oh.servations  must  determine. 
The  cause  of  the  above-described  chronic  form  is  unknown.   ^ 
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THRUSH. 

(Sour.     MiufUft.) 


etiology* — Weak  and  artificially  nourished  children  are  particularly  liable  to 
this  disea.se;  but  it  also  attacks  adults  who  are  suffering  from  phthisis,  carcinoma, 
and  severe  typhoid  or  typhus  fever.  In  it,  grayish-white  deixjsits  are  developed 
upon  the  buccal  and  pharyngeal  nuicous  membrane.  The  microscope  shows  these 
collections  to  be  fungi;  there  are  a  multitude  of  oval  spores,  or  conidia,  and  a 
tangled  mass  of  long  mycelium  threads.  Until  lately  tlie  fungus  of  thrush  was 
calleil  uidinm  albicnus,  and  was  held  to  [te  identical  with  the  oMium  lactis  found 
in  sour  milk.  A  more  recent  investigation  of  Gniwitz  has  i-endered  it  very  prob- 
able, however,  that  the  thrush  fungus  is  a  budding  fungus,  and  is  closely  related 
to  the  cxnnh  fungi  [myctKl^rma  vint\*  or  saecharomyeeji  albivanfi,  according  to 
Rees).    It  seems  to  be  a  sort  of  transition  form  between  the  budding  fiuigi  and 


•  Mycodprma  viQi  U  a  fuugUB  wlnteh  1*  found  «Moc1ftUiU  witli  the  fonimlion  of  «oetIo  Hcid  out  of 
alc«)liol,  that  fs^  vthon  aleohoUe  bcvor«{^es  ^sour." 
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the  thread  funp,  inasmuch  as  it  ni>{>oar8  both  in  a  form  resembling  yeast  and 
al»o  in  the  form  of  lun^  thread-like  inycelia.  At  any  rate^  the  thrush  fungus 
is  widely  distributed,  for  the  development  of  thruKh  upon  the  mucous  membrane 
of  the  mouth  and  throat  is  a  frequent  phenomenon.  Nurtting-bottleH  and  the 
nipples  used  upon  them  are  probably  not  infrequently  the  agexitB  by  which  the 
disease  Is  conveyed. 

Symptoms,— The  mucous  membrane  of  the  tongue,  cheeks,  and  soft  palate  is 
usually  somewhat  i-ed  and  swollen.  Upon  it  we  see  at  first  small  white  spots, 
which  may  gradually  spread.  Microscopic  investigations  have  shown  that  the 
fungus  develops  first  in  the  middle  layers  of  the  epitlielium.  From  this  starting- 
point  it  grows  not  only  upward,  but  also  downward  into  the  mucous  menibraiie. 
If  the  growth  is  abundant,  it  is  easy  to  scrape  otf  the  upper  layers,  and  make  a 
diagnosis  by  aid  of  the  microscope.  In  exaggerated  cases  the  gmwth  may  even 
extend  from  the  pharynx  into  the  up)>er  part  of  tlie  cesopljagus  and  the  entrance 
of  the  larynx.  But  we  never  find  thrush  in  the  larynx  itself,  or  the  nostrils,  or 
the  stomach— briefly,  in  no  place  where  there  is  cylindrical  epithelium. 

Ab  a  rule»  thrush  is  accompanied  by  a  more  or  less  severe  stomatitis.  Tlie  fiuids 
of  the  mouth  liave  an  acid  reaction.  Nursing,  or  chewing,  and  swaUowing,  are 
iminfnh  Still,  it  is  a  question  whether  the  stomatitis  is  due  to  the  fungus,  or 
whether  it  prepares  the  territory  for  the  fungus  to  sf'ttle  in.  Nursing  infants,  who 
sutfer  from  thrush,  often  have  cliarrh(Ta  or  marasmus  at  the  same  time,  which 
latter  affections  are  more  pn^bably  the  cause  than  the  i-esult  of  tlie  thrush.  If 
viperous  and  healthy  sucklings  are  attacked  by  thrush,  the  disease  is  usually 
quite  harmless,  quickly  vanishing  If  pr<»ijer  cleanliness  is  maintained.  In  sickly 
cliildren,  particularly  if  bottle-fed,  the  api>carance  of  the  disease  is  very  ominous. 
In  adults,  thrush  is  seldom  seen  except  wlien  there  is  great  general  piostration; 
and  it  is  tlierefore,  to  a  certain  extent,  an  unfavorable  symptom. 

Treatment— To  prevent  the  development  of  thrush  in  children,  the  mouth 
must,  if  posaible,  bt?  wiped  out,  each  time  they  drink,  ^dtli  a  cloth  wet  in  cold  water; 
and  if  adults  are  very  ill,  they  require  equal  attention  in  this  regartl.  As  soon  as 
we  see  the  first  traces  of  the  diseiise,  we  should  touch  the  parts  attacked  with  a 
brush  wet  in  aqueous  solution  of  Ixirax  H  to  HO)  or  of  sodic  carbonate  (1  to  20), 
Honey  should  not  be  added  to  the  Iwirux  solution,  as  is  often  unwisely  done.  If 
the  thrush  has  once  got  a  vigorous  start  in  the  mouth  of  marantic  children,  or  of 
adults  suffering  from  an  incurable  disease,  it  must  be  couie^^sed  that  we  often  fail 
to  check  its  growth. 


CHAPTER  V. 
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\  /Str*tirJ,i,yn-t/r/ui    Injluitiit'lfirin    of    th(    '/hnifVf.} 

l5fT.AMMATION  of  the  true  linj,nial  paii.*nchyraa  Ls  rare,  although  the  tongue's 
racoQS  surface  is  frequently  iiividved  in  the  various  diseases  of  the  mouth. 

1.  Acute  parenchymatOQi  glossitis  is  the  name  given  to  an  inflajnmatory  infil- 
tration of  the  wholf  nr  a  [Kirt  of  Iht'  tongue,  usually  ending  in  abscess.  The  most 
fn^^uent  cause  is  the  sting  of  a  1hk>  or  was]),  or  it  may  follow  burns  or  severe  cau- 
terization. In  the  raix?  instances  where  it  is  apparently  spontaneous, it  is  probable 
tliat  some  little  wound  has  afforded  ingress  to  the  inflammatory  poison* 

The  RJ^n])toms  of  acute  glossitis  are  very  violent  in  the  severer  cases.  The 
tongue  w  enormously  swollen,  so  as  sometimes  to  protrude  from  the  mouth.  It 
has  a  thick,  soft,  pumlent  coating,  and  often  presents  excoriations  and  ulcerations. 
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The  subjective  symptoms  are  very  tlisagreeable.  The  patient  has  violent  pain. 
Talking  and  eating  are  almost  impossible.  There  is  usually  catarrhal  inflamma- 
tion of  the  i-est  of  the  mouth.  The  cervical  lyniijhatic  g-lantLs  are  swollen.  The 
salivation  is  profuse  and  very  annoying.  In  many  case«  the  tongue  swells  so 
much  as  to  cau.se  dyspncea  and  more  or  less  suffocation.     There  is  usually  fever. 

Treatment  consists  in  the  employment  of  ice,  which  the  patient  should  keep 
constantly  in  his  mouth,  if  possible.  Very  great  relief  follows  deep  scarifieatioti 
done  in  a  few  places  where  the  swelling  is  greatest.  As  soon  as  fluctuation  is  ob- 
tained^ we  must  give  exit  to  the  pus.  This  is  usually  followed  by  a  rapid  abate- 
ment of  the  discomfort,  and  complete  recovery.  It  is  the  exception  that  the 
increasing  dyspntpa  ucccs-sitates  tracheotomy. 

2.  Glosfiitia  Disaecatta.— Tliis  is  a  chrt>nic  disease,  of  rare  occurrence  and 
unknown  a'tioIog3%  It  causes  the  gradual  development  upon  the  surface  of  the 
tongue  of  a  number  of  deep  Hssuj^es  and  indentations,  giving  the  organ  an  uneven 
and  raggetl  Iwjk.  The  pain  is  due  to  the  frequent  presence  of  excoriations  and 
ulcers  in  these  flssui-es. 

The  trouble  is  not  intrinsically  dangerous,  nor  does  it  need  special  treatment. 
We  should  prescribe  cleauliness  and  the  use  of  some  disinfectant  mouth- wash. 
Ulcers,  if  present,  must  be  touched  with  lunar  caustic. 

3,  Lingual Pftoriaais.  Lencoplaoia.  {Tf/los^h;  Ichthyosis  lingiup  et  or is.)'-This^ 
again,  is  a  suixn'ficial  disease,  tlie  aetiology  of  which  is  unknown.  It  consists  iu 
localizcil  hy]>erpIasLu?  of  the  epithelium  of  the  tongue,  sometimes  conjoined  with 
similar  spots  ujxm  the  cheeks  and  lips.  Usually  the  tongue  gets  to  look  like  a 
map  ("'  lingua  geof/raphica  ").  The  disease  generally  lasts  yeiu*s,  but  causes  dis- 
comfort only  when  extraordinarily  severe.  Still,  it  may  cause  a  hj^wchondriac 
endless  anxiety,  especially  if  he  takes  it  to  be  .syi>hilitic. 

Tliis  last  statement  applies  still  better  to  a  iwculiar  disease  allied  to  p.soriasis. 
It  is  called  leuc<iplacia,  and  atfects  the  mucous  membrane  of  the  tongue  and  mouth. 
Usually  it  causes  the  appearance,  on  the  lateral  bortlers  of  the  tongue,  of  dull- 
whitish  spots,  which  have  the  IcMik  of  sc^u-s,  and  are  geuei*ally  somewhat  notched. 
As  a  rule,  the  cheeks  display  at  the  same  time  similar  white  spots,  which  are  evi- 
dently due  merely  to  thickening  of  the  epithelium.  Certain  spots  may  disapjiear, 
but  are  siu'e  to  be  replaced  by  others,  so  thats  as  far  as  has  yet  been  observed,  the 
disease  must  be  regarded  as  incurable.  Btill,  it  is  not  of  great  importance,  for  in 
many  cases  the  local  discomfort  is  very  slight.  If  the  indentiitions  along  the 
sides  of  the  tongue  become  cracked  or  ulcerated,  then  thei*©  may  be  groat  pain. 
The  cause  of  leucoplacia  is  not  yet  known.  It  C4:>rtainly  is  not  syphilitic,  altliough 
the  disease  is  said  to  be  especially  prone  to  attack  those  who  have  at  some  former 
time  been  infected  with  syphilis.  Tljis  does  not  apply  to  all  cases.  Nor  is  exces- 
sive smoking  connected  with  the  disease;  we  have  seen  leucoplacia  in  wometL 
Treatment  is,  as  wo  have  said,  usually  unsuccessful.  Still,  thorough  cleanliness 
and  good  care  of  the  mouth  may  avert  any  great  discomfort.  We  may  try  tlie 
effect  of  painting  the  spoLs  with  a  five-per-cent.  solution  of  chromic  acid.  The 
chief  importance  of  knowing  the  disea.se  is  to  prevent  our  confounding  it  with 
syphilitic  affections,  and  thus  to  save  the  i)atieQt  groundless  apprehension  and 
oeedless  mercurialization. 
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NOMA. 

(  Water-fttnctr.     Ciinerum  oru.) 

NOSCA  is  a  gangrene  of  the  cheek,  apparently  of  sxx>ntaneoiiR  origiti,  and  attack- 
injBT  chiefly  feeble  and  sickly  children.  The  disease  is  rai^e.  It  may  be  priinary, 
but  is  usually  a  sequel  of  severe  diseases,  like  measles,  scarlet  fever,  typhus  and 
typhoid  fevei-s,  and  pneumonia.  Now  and  then  it  has  been  observed  in  adults. 
A  priori,  it  is  extreiuely  pi-ubable  that  nonia  is  due  tt)  sorae  parasitic  micwj-organ- 
isni;  hut  the  matter  has  not  yet  been  minutely  investigated.  It  deserves  mention 
that  noma  is  said  to  occur  with  much  greater  relative  fi*equenry  in  moist  regions 
along  the  coast — for  example,  in  Holland— than  among  us  in  Gemiany, 

The  disease  begins,  without  any  evident  occasion,  in  an  insigniticaiit  sijot  of 
gangrene  on  the  inner  surface  of  the  cheek— that  is,  in  the  mucous  membmne.  It 
is  usually  situated  near  the  corner  of  the  mouth.  Externallly,  the  partis  are  soon 
swollen  by  collateral  oedema,  and  the  whole  cheek  gradually  becomes  hai-d  and 
inftltrated.  At  first,  all  we  see  upon  the  mucous  membrane  is  a  dirty -greenish 
spot  not  much  larger  than  a  silver  dime,  but  soon  the  whole  cheek  and  the 
neighboring  parts  are  one  mass  of  gangrene.  Bits  of  de«d  tissue  come  away,  and 
foul-smelling  ichor  flows  continuously  into  the  moutli.  The  collateml  axlcnm 
may  finally  pervade  that  entire  half  of  the  face.  The  neighlwriug  lympb-glauds 
are  always  greatly  swollen. 

This  C4)n<lition  is  almost  always  accompanied  by  fever,  often  reaching  or  ex- 
ceeding 104"  <40°  C),  The  general  health  may  indeed  for  a  time  be  astonish- 
ingly little  atfected ;  but  gradually  prt^sti-aition  conies  on,  or  even  general  sepsis 
develops,  with  fever,  stupor,  and  delirium.  Frequently  lobular  pneynioniu,  which 
may  have  a  gangrenous  character,  is  j.m.)duced  by  the  inhalation  of  sloughing  bits 
of  tissue;  and  often  the  ichor,  being  swallowed,  excites  violent  and  offensive 
diarrhoea.  The  local  discomfort  is  not  really  very  considerable  in  most  cfises, 
oompnucd  to  the  severity  of  the  disease.  There  may  even  be  no  pain  felt  what- 
ever. 

The  prognosis  is  tdraost  always  fatal.  Death  sometimes  occurs  suddenly  from 
collapse.     Sometimes  it  comes  at  tlie  end  of  three  or  four  weeks,  from  a  gradual 

iking  of  the  b<^lily  jKiwers.     Recover}'  has  l>een  seen  in  only  a  few  cases:  there 

A  line  of  demarkation  formed,  the  sloughs  come  away,  and  a  slow  convalescence 
follows,  leaving  extensive  and  usually  very  disfiguring  scars  Iwhind. 

Treatment  must  have  for  its  chief  object  to  check  further  extension  of  the 
[gangrene^  by  removing  all  ijarts  that  are  already  destroyed.  Local  cauterization 
"With  concentrated  hydrochloric  acid,  or  fuming  nitric  acid,  or  lunar  caustic,  or 
chloride  of  u'on,  is  usually  futile.  It  is  probably  the  l>est  way  to  remove  all  the 
gangrenous  portion  by  means  of  Paquelin's  thermo-cautery.  At  least  in  tbe  eiirly 
Itages  of  noma  we  may  hope  something  from  this  method  of  treatment;  but  if  the 

le  is  far  advanced,  we  can  hardly  expect  to  accomplish  much. 

We  should  also  disinfect  tlxe  mouth  as  thoroughly  as  possible.  The  most 
efficient  means  is  to  syringe  it  out  with  solutions  of  .salicylic  or  carlwdic  acids,  or 
permanganate  of  potash,  and  to  dust  it  with  iodoform.  We  should  do  our  best 
to  mainlain  the  patient's  strength. 
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CHAPTER  Vn. 

PAROTTTIS. 

( .Wtif/ij.ifi  I. 

Parotitis,  or  inflammation  of  the  parotid  gland,  appears  not  only  as  a  pe- 
culiar, primary,  infectious  disease,  usually  epideniic,  but  also  ns  a  secondary  com- 
plication of  nuinei'ous  other  severe  diseases.  These  two  forms  should  be  consid' 
ered  separately. 

1.  Idiopathic,  Primary  PaJOtitii  {Epidemic  Mumps). 

^tiologfy.— The  disease  ocelli's  \n  eijiilemics  that,  although  not  very  frequent, 
may  be  quite  extensive.     Here  and  there  a  siwradic  case  is  seen.     Children  and 
youn^  adults  are  most  liable  to  it.     Nursinj^  infants  enjoy  a  marked  innuunity, 
well  as  elderly  pers<jn.s.     Males  are  much  oftener  attacked  than  females. 

There  can  be  no  doubt  that  mum,ps  is  a  specific  infectioiLs  disease;  but  w©  pos- 
MSB  no  minute  knowledge  of  the  infectious  aj^ent.  Still,  it  is  natural  U>  suppose 
that  the  infectious  matter  reaches  the  g^land  by  way  of  Stejio's  duct. 

Numerous  observations  support  the  view  that  the  disease  is  directly  contagious. 
The  period  of  incubation  seems  to  vary.  On  the  average,  it  is  about  fourteen 
days. 

Clinioal  History, — Tl^ere  may  be  a  prt>di*omal  stage  of  one  or  two  days,  with 
mild  feverish  .symptoms.  The  disease  itself  begins  with  swelling  of  one  parotid 
gland.  The  swelling  is  directly  below  and  io  front  of  the  lobe  of  the  ear,  which 
is  gradually  pushed  upwai*d.  In  the  next  few  days  the  swelling  rapidly  iuci'easea, 
and  it  and  the  collateral  owlema  of  the  cheek  and  floor  of  the  mouth  may  become 
very  considerable  The  face  is  much  distt>rted,  but  often  makes  a  very  comical 
impression,  especially  aseverylx>dy  knows  how  harmless  the  disease  is.  In  most 
eases  the  other  gland  also  swells  a  few  days  later. 

An  abscess  hardly  ever  forms  in  genuine  nnimps,  nor  does  the  swelling  often 
me  very  haiil.  Generally  it  has  a  somewhat  doughy  consistence.  The  cor^ 
responding  portion  of  skin  is  usually  pule  and  shiuy.  The  submaxillary  gland 
not  infrequently  swells  also  in  addition  Uy  the  parotid,  and  this  may  oi*cur  upon 
one  or  l>oth  sides  of  the  neck.  Penzoldt  has  observed  cases  where  the  submaxil- 
lai'y  and  sublingual  were  swollen,  but  not  the  parotid.  We  ourselves  have  seen 
a  swelling  of  the  submaxillary  precwle  the  parotitis. 

The  local  discomfort  is  mt>derate  in  most  cases.  Tliere  is  difficulty  in  chewing, 
swallowing,  and  talking.  Often  quite  a  severe  stomatitis  develops,  with  foul 
breath. 

There  often  seems  to  be  no  fever  whatever.  Sometimes  there  may  be  a  mod- 
erate elevation  of  tempei^ture,  seldom  exceeding  1025*'  (39°  C).  Only  occasion- 
ally has  there  been  a  case  with  grave  typhoidal  symptoms. 

Complications. —It  is  not  rare  for  men  to  have  a  swollen  testicle,  which  may 
be  quite  painful,  but  usutdly  subsides  In  a  few  days,  Resultant  suppuration  is  a 
i-are  occurrence.  Double  orchitis  Is  rare.  In  boys  this  complication  is  much  more 
exceptional  than  in  adults.  Some  observers  have  mentioned  analogous  swellings 
of  the  female  genitals  and  mammae,  but  this  is  doubtful. 

The  prognosis  of  epidemic  parotitis  is,  as  we  have  said,  almost  always  favor- 
able.    The  ti-ouble  seldom  lasts  more  than  a  week  or  ten  days,  when  the  swelling 

s  down,  and  the  patient  cxjmpletely  recovers. 

The  tliagnosis  is  easy.  The  only  thing  to  exclude  is  swelling  of  the  lymph- 
glauds,  and  they  never  have  exactly  the  same  location  as  the  ])ai'f)tid, 

Bp^ial   treatment  is  hardly  necessary.     Children   should  be  kept  in  bed. 
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Usually  some  salve,  like  vaseline,  is  applied  to  lessen  the  feeling  of  tension^ 
resolution  is  tedious,  we  may  paint  the  swelling  vnth  iodoform  collodion  (1-15)' 
or  with  tincture  of  iodine;  or  we  may  prescribe  iodoform  ointmeut  (1-15).     If 
there  is  orchitis,  the  testicle  must  be  elevated,  as  by  a  suspensoi-y  bandagt^.     If  th« 
fxiin  and  swelling-  are  marked,  an  ice-baj^  should  be  aiiplied. 

2.  Secondary  ParotitiB,  or  '' Metcistatic  ParotittH:'—This  secondary  form  maj 
be  a  complication  of  any  grave  disease.  In  most  ca.ses  it  is  due  to  inflammatorj 
aj^ents  generated  by  decomposition  of  matters  in  the  mouth,  which  a^nts  read 
the  ^land  through  Steno's  duct.  It  was  formerly  the  universal  belief  that  the  in- 
fection was  metastatic,  being  convoyed  through  the  blood-vessels;  but  it  is  doubt- 
ful whether  this  doe^s  occur.  It  is  probable  that  the  pya^mic  form  is  in  many 
itistauces  thus  produced.  Secondarj'  partitilis  is  most  frequently  observed  in 
typhus  and  t^^>hi>i(l  fevers.  It  is  also  seen  occasionally  in  all  other  severe  acuti^H 
diseases,  and  in  phthisis  and  carcinoma.  ^1 

The  parotid  gland  swells,  just  as  in  the  primary  disease.  It  is,  however,  much 
ofteuer  of  excessive  size,  and  in  the  majority  of  cases  suppurates.  If  one  has  ati^g 
opportunity  to  make  an  autopsy  on  such  a  case  of  secondary  parotitis  in  its  earlyH 
iges,  the  cross-flection  of  the  swollen  gland  prest-nts  a  large  number  of  rather 
noil  discrete  abscesses.  These  finally  uuite  to  form  one  larger  abscess,  which 
tisually  discharges  outward,  or  into  the  external  auditory  meatus.  Sometimes 
the  panHid  suffers  fr-oin  gangrenous  inflammation,  and  tlicre  is  extensive  slough- 
ing.  If  such  a  case  finally  gets  well,  still,  as  a  rule,  some  permanent  injuries  have 
been  inflicted :  tliere  is  facial  paralysis,  due  to  destiijction  of  tlie  facial  nerve,  or 
tleafiieas,  causfKl  by  an  exten.sion  of  the  infiammation  to  the  middle  ear. 

The  treatment  of  secondary  parotitis  is  that  of  any  phlegmonous  inflammation. 
Wo  may  at  first  try  to  scatter  the  swelling  by  ice  or  iodoform  ointment,  but  tbii 
tisually  fails.  As  soon  as  fluctuation  is  detected,  the  spot  must  be  incised,  and  a 
drainage-tube  inserted.  The  prognosis  dei^nds  chiefly  on  the  nature  and  course 
of  the  original  disease. 
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CHAPTER  VIII. 
ANGINA  LUBOVIOI. 

The  name  angina  Ludovici  is  applied  to  a  rather  rare  phlegmonous  inflam- 
mation of  the  fl<X)r  of  the  mouth.  Its  starting  place  seems  to  be  the  submaxillary 
pland,  at  least  in  most  cases.  It  may  be  primary,  or  a  complication  of  other  sevei'e 
acute  diseases.  h 

Angina  Ludovici  usually  begins  with  swelling  in  the  neighbt>rhood  of  the  sub-^| 
maxillary  gland.  Tlie  swelling  mpldly  increases,  and  comes  to  involve  the  whole 
fl(X)r  of  the  mouth  and  the  ant^ritir  surface  of  the  throat.  It  causes  great  discom- 
fort. Talking,  chewing,  and  swallowing  are  almost  imp«Tssihle.  There  is  usually 
fever,  and  in  many  c^ses  we  even  find  the  symptoms  of  general  sepsis.  There 
may  he  great  dyspncen,  due  either  to  compression  of  the  larynx  or  to  oxlema  of 
the  glottis.  The  final  result  in  some  cases  is  an  extensive  sloughing  of  the  soft 
parts.  This  has  the  special  name  of  cynanehe  gangrfpnosa.  In  other  cases  an 
ahoceis  forms,  and  points  outward  or  into  the  oral  cavity.  Tlie  swelling  is  some- 
times,  though  seldom,  reabsorbed. 

The  prognosis  should  always  be  guarded,  for  severe  constitutional  symptoms 
and  a  fatal  ending  are  not  infre<|uently  seen,  particularly  if  the  patient  has  a 
weakly  constitution,     There  may  also  be  repeated  exacerbations  and  relapses. 

Treatment.— At  the  commencement  of  the  disease  we  may  make  the  attempt, 
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in  suitable  cases,  to  check  the  process  by  locxil  depletion  and  by  ice;  but,  as  soon 
aa  siippu ration  or  gangrene  begins,  the  case  becomes  a  surgical  one.  Now  and 
then  the  threatening  aitphyxia  deinautLs  tracheotomy. 


CHAPTER  IX. 

ANOMAUBB  OF  DSNTITIOK. 

{Difctih  Dtntition.) 

The  ppocoaaes  of  dentition  play  so  important  a  ir6le  in  the  disorders  of  child- 
hood that  we  feel  obliged  to  discuss  the  subject,  at  least  briefly. 

The  iirst  appearance  of  any  of  the  milk-teeth  usually  takes  place  when  the 
child  is  seven  Ui  nine  mouths  old;  it  may,  however,  occur  either  earlier  or  later 
than  this  period.  As  a  rule,  the  two  lower  central  incisoi"S  arc  cut  first;  then  the 
upper  central  incisors  appear,  a  fiew  weeks  later,  and  next  the  lateral  incisors  of 
the  upper  jaw.  In  the  beginning  of  the  second  year  come  the  lower  lateral  mci- 
Roi's,  and  almost  simultaneously  the  four  anterior  molai*s.  The  four  cjuiiue,  or 
*'eye"  and  "stomach"  teeth,  are  cut  in  the  second  half  of  the  second  year;  and 
last  of  all  comes  the  eruption  of  the  four  posterior  niolai-s.     The  fii^st  dentition  is 
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thei'efore  completed  by  tlie  end  of  the  second 
or  in  tlie  J)eginning  of  the  thinl  year,  w^itli 
the  development  of  all  the  twenty  milk-teeth. 
Tlie  accompanjing  diagram  (Fig.  H.'t),  after 
Vogel,  represent-^  tht"!  onlor  in  which  the  sep- 
arate teeth  appear.  In  the  tifth  or  sixth  year 
the  milk-teeth  l^egin  to  be  rtL'plact'd  by  the 
permanent  teeth  of  the  second  dentition. 
"Trouble  with  teething,"  however,  almost  invariably  refers  to  anomalies  of  the 
first  dentition. 

Noticeable  delay  in  teething  is  frequent  in  weakly »  and  particularly  in  rachitic 
children.  In  such  cases,  sometimes^  all  the  teeth  are  not  cut  till  the  end  of  the 
thiitl  year. 

On  the  other  hand,  it  sometimes  happens  that  certain  teeth  appear  very  early, 
or  even  are  present  at  birth.  If  an  abnormally  early  tor»lh  is  only  loosely  in- 
serted ill  the  gums,  it  should  be  removetl  with  the  forceps;  for  it  interferes  with, 
nursing,  and  injures  the  opposing  surface  of  the  motith.  But  if  the  t<X)th  is  Arm 
in  its  place,  we  let  it  be. 

During  the  eruption  of  the  teeth  there  is  in  every  child  considerable  redness  of 
the  mucoiLS  membrane  and  an  increa.sed  flow  of  saliva.  Tlie  child  evidently  feels 
an  itching  in  the  nvouth,  and  then?f<)re  a  constant  desire  to  bite  something.  Tliis 
simple  caliUTh  is  sometimes  accompanied  by  a  slight  rise  in  temperature.  Occa- 
sionally there  is  a  severe  stomatitis,  with  which  thinish  may  be  associated.  These 
troubles  should  be  treated  as  alre^idy  described. 

In  consequence  of  the  salivation,  and  the  large  amount  of  saliva  which  is  swal- 
lowed, in  which  the  various  processes  of  decomposition  are  apt  to  develop,  we 
often  see  gastro-iut€?stinal  diseases  in  teething  children.  In  most  children  a  tero- 
jjorary  and  niDd  diarrhoea  occurs.  We  should  l>e  particularly  careful  at  this 
period  about  the  child's  nourishment,  and  in  treating  any  marked  gnstrfviutestinal 
symptoms,  Experience  shows  also  that  teething  children  are  unusually  liable  to 
simple  or  even  capillaiy  broncliitis.  and  catarrhal  pneumonia. 

Nervous  disturbances  are  often  referred  to  dentition.    The  most  important 
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>tom  of  this  kind  is  eclairipfiiu.    Tlie  atlacks  are  someiimes  calletl  "teething- 

ivulsions/'  Although  the  laity  go  too  far  in  ascribinj^  all  sorts  of  ner\'ous  dis- 
orders to  teething,  still  experienced  specialists  do  recognize  the  pc»ssibility  of  such 
an  origin  for  many  cases.  Some  of  the  convulsions  may  in  fact  lie  regarded  as 
reflex  wide  infra  the  chapter  on  the  con>rulsions  of  children,  page  770K 

When  the  upper  canines,  or  "  eye-teeth,"  are  being  cut,  there  is  (M^inietimes  a 
unilateral  purulent  conjunctivitis,  which  is  perhaps  to  be  explained  as  an  exten- 
sion of  the  inJhmunalion  by  way  of  the  antrum  of  Highmore  and  the  nostrils. 

Eczema  and  other  r-utaneous  eruptions  have  been  often  ascribed  to  dentition; 
whether  jxistly,  is  doubtful. 

There  is,  of  course,  no  special  treatment  for  difficult  dentition;  and  the  vaj'ious 
disturbances  which  it  may  indirectly  produce  are  to  be  treated  on  general  princi 
pies. 
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CHAPTER  I. 

SOH£  THROAT. 

i;  TontiUitU.     Jn^ina.) 

Etiology. — Acute  inflammation  of  the  soft  palate  and  tonsils,  in  its  various 
fomts,  i«  one  of  the  commoneKt  of  diseases*  Alnuist  everylxKly  has  had  personal 
experience  with  it.  It  is  chiedy  a  disease  of  early  life,  being  infi'equent  after  the 
thirty-fifth  year.  Individual  predisposition  to  it  varies  greatly.  Tbere  ai-e  iK^r- 
soris  who  have  one  or  more  attacks  tdmost  every  year,  while  %vith  ulhoi*s  attacks 
are  rare  and  insignificant  In  many  instances  exciting  causes  hav^e  evidently 
bwn  potent.  Chief  among  these  is  ciitching  cold;  the  sufferer  has  had  wet  feet, 
or  lias  been  talking  in  a  damp,  cold  atmosphere.  Most  cases,  therefore,  occur  in 
c*«>l  weather,  although  now  ami  then  attacks  may  occur  in  the  hott-cst  days  of 
gimmn/r.  Again,  direct  injuria  c»f  the  pharynx  may  pitjduce  the  disease,  e.  g., 
the  smoky  atmosphere  of  inns,  combintMl  with  loud  talking  or  shouting;  the 
inspiration  of  poisonous  vapors;  cauterization  of  the  mucous  membrane  with 
concentrated  acids,  alkalies,  and  other  chemical  agents;  and  burns. 

[Especially  when  tonsillitis  recurs  in  an  individual,  or  attacks  several  members 
of  ^«  same  household  about  the  same  time,  it  is  well  to  have  the  drainage  care- 
fully examined.  The  precise  connection  between  bad  drainage  and  sore  thi-oats 
we  do  not  know,  but  that  they  are  often  connoctod  there  seems  to  he  no  doubt.] 

Frequently  the  inflaromatir)n  is  due  to  extension  from  neighbiiring  parts,  as 
m  coryza,  laryngitis,  and  stomatitis.  In  many  cases  both  affections  are  simulta- 
neous  results  of  one  common  cause. 

Finally,  sore  throat  may  be  a  symptom  of  many  acute  infectious  diseases,  such 
as  Boarlet  fever,  measles,  smallpox,  and  erysipelas.  It  is  also  very  probalde  that 
ftt  least  some  of  the  primary  cases  of  80i*e  throat  are  to  be  regarded  as  a  special 
acute  infectious  disease;  but  this  has  not  yet  l>een  really  proved. 

To  distingiiish  1x4 ween  an  infiammation  of  the  soft  palate  by  itself  and  an 
•ffoction  of  the  tonsils  is  not  practicable.  In  most  cases  the  tonsils  are  the  strong- 
hold of  the  disease ;  less  often  wo  tUid  the  inffammition  limit4Hl  to  the  soft  imlate. 
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Clinical  Hiatory.— Tlie  moat  important  subjective  symptom  r>f  sore  throat,  and 
that  hy  which  it  is  usually  first  recognized,  is  the  ditiicult  aud  painful  deglutition. 
Tho  pain  is  sometimes  manifest  before  auy  objective  changes  are  to  be  seen.  U 
may  in  a  severe  case  be  very  violent  and  distressing.  The  pain  has  a  "  darting" 
character,  or  sometimes  is  *' burning";  and  it  is  most  acute  whenever  the  jMitient 
swallows,  although  in  well-marketl  eases  it  seldoDi  entirely  intermits.  Swallow- 
ing is  not  only  painful,  but  it  is  laborious;  it  inquires  more  than  usual  elTort  and 
time.  The  patient  feels  constantly  as  if  he  had  to  swallow  a*big  lump.  This  sen- 
sation is  worse  if  the  tonsils  are  swollen.  It  is  a  matter  of  experience  that  not 
infrequently  an  ''  empty  "  swallowing  hurts  more  than  swallowing  a  liquid  or 
some  half-sf*lid  substance. 

Talking  is  also  difficult.  Every  word  may  be  painful,  so  tliat  tlie  patient 
exprejxses  his  wishes  as  briefly  as  possible.  Evon  in  a  mild  ea.se^  speaking  for  any 
length  of  time  will  produce  a  burning  pain  in  the  thmat.  The  impaired  mobility 
of  the  soft  palate  often  prevents  the  complete  cutting  off  of  the  nasal  passages  in 
talking,  so  that  the  voice  has  a  nasal  twang;  and  often  it  sounds  as  if  the  xmtieut 
were  talking  with  his  mouth  full:  he  has  the  "  voice  of  sore  throat." 

Further  local  discomfort  results  fi'oui  the  mucus  and  »iliva  collecting  in  the 
mouth.  Salivation  is  not  infi-equoiit,  probably  as  a  result  of  the  .stomatitis  usually 
present.  In  oilier  eases  the  patient  complains  that  his  mouth  feels  dry  and  sticky. 
Frequently  there  is  a  pei*sistent  bad  taste  in  the  mouth,  and  the  breath  is  dis- 
agreeable. 

With  these  local  disturbances,  more  or  less  sever©  constitutional  symptoms  are 
almost  always  conjoin etl.  Indeed,  these  latter  may  begin  a  day  or  two  earlier 
than  the  local  symptoms.  The  patient  is  indisposed,  languid,  has  anorexia  and 
headache.  The  general  disturbance  may  bo  surprisingly  great  in  comparison 
with  the  slight  objective  changes  in  the  tonsils. 

There  is  fever  in  most  of  the  well-marked  cases;  it  may  even  be  quite  high. 
Temperatures  of  103°  or  104°  (39"5''-40''  C),  or  even  higher,  are  not  rare.  Sor« 
throat  can  not  l>e  said  to  have  one  particular  type  of  fever.  Usually  the  fever 
appe-ars  rather  abruptly,  remains  high  for  sevei'al  days,  with  an  occassional  slight 
interruption,  and  tlien  falls  with  equal  abruptness  to  normal  agiiin. 

Tho  entii-o  attiu'k  usually  lasts  only  a  few  days,  seldom  moi-e  than  a  week. 
Even  where  a  pei*son  is  quite  ill  for  several  days,  convalescence  is  almost  always 
rapid  and  compleU* — that  is,  if  the  patient  has  a  good  constitution. 

Sl)ecial  complications  are  very  infrequent,  except  that  the  neighboring  parts — 
the  larynx,  mouth,  and  throat — are  not  seldom  involvetl.  Herpes  labialis  is  quite 
frequent.     Beyond  tliis  there  is  nothing  to  mention. 


Various  Forms  of  Sore  Throat. 

The  symptoms  thus  far  mentioned  are  much  the  same  in  all  cases  of  sore 
throat,  varying  only  in  intensity  and  duration.  But  the  objective  changes  to  be 
observed  in  the  soft  palate  and  tonsils  are  noticeably  different  in  different  cases. 
Whether  the  aetiology  diffei-s  also  we  have  no  certain  information.  In  some 
instances  it  seems  probable  that  it  does. 

We  shall  distinguish  five  chief  varieties  of  acute  sore  throat.  Transitional 
forms  are,  however,  by  no  means  rare.  Genuine  diphtheria,  which  is  a  specific, 
acute,  infectious  di.sease,  and  has  ali^ady  been  discussed,  does  not  need  to  be 
brought  up  again  here. 

1,  Catarrhal  Sore  Throat  (Simple  Catarrhal  Injlammafion  of  the  Mitcuuji 
Membrane  of  the  Soft  Palate).  —There  is  a  more  or  less  vivid  rwldening  of  tlie 
mucous  membrane,  either  uniform  or  in  patches.     Tho  swelling  is  most  marked 
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in  the  pillars  of  the  fauces  and  the  uvula.  Tlie  surface  of  the  tonsils  is  likewise 
rt^ddeneil;  their  site  may  be  somewhat  increased,  or  remain  unchanged.  The 
mucous  meinbrane  of  the  palate  and  u^Tjla  may  be  coveretl  here  and  there  witli  a 
thin  layer  of  inuco-pus,  which  can  eousily  Ije  wiped  otT.  Tlie  tousUs  may  prcwenl 
email,  superficial  erosions,  sf^attered  about.  These  little  ulcers  are  apt  t<3  lie  at  the 
openings  of  the  foUiclea.  The  small  ''blisters"  which  are  often  seen  on  the 
mucous  niembrane  of  the  soft  palate  may  be  caused  in  various  ways.  Either  they 
are  mucous  glands  or  solitaiy  follicles,  swollen ;  or,  rarely,  they  are  real  vesicles 
filled  with  a  clear  fluid  and  produced  by  a  raising  up  of  the  epithelium.  The  cer- 
vical lyraph-glunds  are  usually  but  slightly  swollen,  if  at  all. 

This  is  the  common  and  mildest  form  of  sore  throat;  and  it  may  be  over  in  a 
day  or  two.  In  some  instances,  however,  it  causes  considerable  local  and  gen- 
eral discomfort;  but  thr^  disease  seldom  lasts  longer  than  five  to  eight  days. 

2.  Follicular  TonsillitUk — In  this  form  there  is  not  only  more  or  less  catarrhal 
inflaramatiou  of  the  soft  palate,  but  a  decided  swelling  of  quo  or  both  tonsils. 
On  the  reddened  surface  of  these  swollen  bodies  arc  whitish-yellow  spots,  varying 
in  number  from  two  or  three  to  ten  or  more,  and  corresixmding  to  the  follicles. 
These  spots  are  often  seen  to  be  plugs  projecting  from  the  ot)ening»  of  the  fidli- 
cles.  It  is  usually  easy  U>  press  out  the  pasty  contents  of  the  follicle,  represented 
by  the  white  speck,  with  a  spatula.  The  microscope  shows  it  to  consist  of  numer- 
ous epithelial  cells  and  pu-scorpiLscles,  bacteria,  and  detritus,  and  sometimes  there 
are  also  crj-stals  of  the  fat  acids  and  cholesterine.  The  pus-corpuscles  may  so 
predominate  that  we  may  have  small  follicular  abscesses,  which,  on  being  opened, 
leave  superficial  ulcers  behind.  The  parenchyma  of  the  tonsil  is  swollen  with  a 
serous  and  cellular  infiltration,  iHci-easuig  the  bulk  of  the  pai't.  The  trouble  is 
mually  bilateral,  though  often  more  nmrked  arul  ^'xtfusive  on  one  side  than  on 
the  other.     In  the  severer  cases  the  cervical  lyuipli -glands  are  swollen. 

Tlie  clinical  symptoms  do  not  differ  es.seutially  from  those  of  the  other  forms. 
The  attack  may  be  mild  or  severe.  Usually  the  contents  of  the  follicles  are  dis- 
charged after  a  few  days,  and  the  tonsils  become  normal  again.  Yet  the  contents 
may  be  retained  some  time,  and  become  ciilcifled.  It  is  not  a  rare  thing  to  find 
such  plugs  in  the  tonsils  of  those  who  are  .subject  to  sore  throat.  Tinud  and 
hypochondriacal  individuals  aw  sometiiues  badly  frightened  by  expectorating 
Ihese  old  chnlky  plugs,  which  they  Ix'lieve  to  be  "  tubeivles " !  Fi-om  an  jetio- 
logical  stiindp>oint,  follicular  tonsillitis  is  in  most  cases  entirely  distinct  from 
genuine  diphtheria;  still  it  is  noteworthy  that  pi-ecisely  at  the  time  of  diphtheria 
epidemics  follicular  tonsillitis  is  remarkably  frequent.  It  might,  after  all,  be  pos- 
sible that  the  mildest  degrees  of  diphtheria  present  themselves  in  Ute  garb  of  an 
ai)parently  simple  follicular  tonsillitis.  The  latter  is  very  probably  on  infectious 
disease. 

3,  Tonfillar  Absceu  (Parenchf/mntoiuf  Sore  Thrmtf),— In  this  form  the  swell- 
ing of  the  tonsils  is  the  most  striking  symptom.  They  may  be  more  than  twice 
their  natural  size.  The  anterior  pillars  of  the  fauces  ai'o  pushed  forwartl  and 
become  convex.  The  swellmg  extends  no  far  toward  tlie  median  line  that  the 
tonsil  touches  the  uvula;  or,  if  the  atfeotion  is  bilateral,  the  two  tonsils  press 
against  each  r>tlier,  gmsping  the  uvula  between  them,  or  pushing  it  forward. 
The  soft  palate  is  very  much  rerMened,  particidarly  at  first.  Its  surface  is  usually 
thickly  coveretl  with  nmcus.  If  this  be  wipe<l  otF,  the  mucous  merabnvne  is  seen 
to  have  a  moist,  cpdematous  luster.  The  nuicous  membrane  of  the  tonsils  not 
infroquentl}'  suffers  a  superficial  necrosis.  Follicular  and  parenchymatous  ton- 
sillitis are  often  combined. 

In  well-marked  cases  of  abscess  the  local  discomfort  is  usually  great.    Tlio 
patient  is  in  a  pitiable  condition ;  he  can  neither  talk,  nor  swallow,  nor  gargle. 
23 


The  few  -words  which  he  painfully  utters  have  in  an  extreme  degree  the  tia.*^1 

quality  of  the  "  voice  of  sore  thmat." 

In  the  milder  cases  the  trotibJe  seldom  lastfi  but  a  few  days  before  the  swell- 
ing goes  down,  and  the  discomfort  juid  usually  rather  high  fever  gradually  abate. 
In  other  cases,  however,  a  tonsillar  a1>scess  forms,  usually  on  only  one  side. 
The  mucous  niembraue  bulges  out  more  and  more  in  one  six>t;  fluctuaticm  ia 
detected;  and,  Mnaliy,  the  abscoss  breaks.  With  the  disi'harife  of  the  pus  the 
pain  is  relieved  verj-  rapitUy,  or  it  may  vanish  at  once.  The  rest  of  the  tonsil 
soon  regains  its  former  size»  and  in  a  few  days  the  patient  is  wclL  Relapses  are 
possible,  but  rai-e. 

Parenchymatous  or  (us  it  is  called  i  phlegmonous  sore  throat,  in  which  the  soft 
palate  and  not  the  tonsil  is  chiefly  atfected,  is  infi*equent.  Its  usual  cause  is  some 
severe  external  injury,  like  burns,  and  cauterizations  with  concentrated  acids  or 
alkalies.  The  sweUing  extends  deep  down  into  the  submucous  tissue.  The  uvula 
may  liave  the  diameter  of  one's  finger.  There  is  intense  h^i)enemia.  Sometimes 
there  are  hfemorrhages  into  the  mucous  membrane:  this  is  called  ha?morrhagic 
sore  tliroat.* 

Tliere  are  also  a  peri -tonsillar  and  a  retro-tonsillar  abscess,  which  from  a  din- 
ical  fitand]>oint  are  not  essentially  different  from  the  more  common  form.  They 
are  almost  alwa}*s  unilatenil,  and  are  due  to  a  suppurative  inflammation  of  the 
peri-tonstUar  connective  tissue,  lying  l>etweeu  the  tonsil  and  one  of  the  pillars  of 
tlie  fauces,  usually  the  anterior  one, 

4.  necrotic  TonaillitiBi  or  Npfrotic  Sore  Throat. ^In  this  form  the  tonsils 
are  chiefly  involved.  The  pillars  of  the  fauces  and  the  uvula  are  but  slightly 
affected  with  a  simple  catarrhal  inflammation.  The  tonsils  aj'e,  as  a  rule,  mod- 
erately swollen,  seldom  attaining  great  size.  The  mucous  membrane  covering 
them  pi*esentsa  whitish  or  grayish-white  discoloration,  often  quite  extensive,  ajul 
most  marke<l  on  the  side  toward  the  uvula.  These  s|X)ts  are  often  erronetuislv 
said  to  he  a  white  "coating";  but  a  more  camful  investigation  shows  that  there 
is  in  reality  a  necrosis.  The  process  may  be  superficial  ;  sometimes  it  reaches 
quite  deeply  into  the  struciure  of  the  mucous  membrane.  It  is  not  possible  to 
pull  off  this  white  matter,  as  one  can  hx>sen  croufjous  membranes,  although  little 
bits  may  perhaps  bo  .scratched  off  with  a  spatula  or  a  pair  of  forceps.  These 
particlwi  are  found,  on  mici-oscopic  examination,  to  Ix?  made  up  merely  of  detritus, 
bacteria,  epithelium,  and  pus-corpuscles.  The  necrosis  is  almost  invariably  con- 
fined t«.»  the  tonsils,  and  a  shar]*  boumlaiy-line  separates  it  from  the  reddened 
and  inflaiuf^l  pillars  of  the  fauces.  After  a  few  days  the  slough  may  come  away, 
Iciiving  behind  an  ulcer,  which,  though  usually  shallow,  has  sometimes  a  oon* 
siderable  depth.  This  geueraUy  cleans  up  rapidly.  In  severe  caj?es,  however, 
the  floor  of  the  ulcer  consists  for  a  number  of  days  of  a  dirty  nei-rotic  material, 
which  couies  away  only  gradually.  The  worst  cases  may  l)e  proi>eTly  called 
''gangrenous  tonsillitis." 

Necrotic  tonsillitis  is  almost  always  attended  by  considerable  fever  and  marke<l 
constitutional  disturbance.  Children  particularly  seem  very  ill  in  the  first  days 
of  the  attack.  The  cervical  glands  are  usually  swollen,  but  seldom  as  much  so  as 
in  genuine  diphtheria. 

Despite  the  rather  ominous  commencement,  the  disease  does  not  last  a  great 
deal  longer  than  the  other  forms  of  sore  throat.  It  seldom  continues  more  than 
five  to  eight  days  before  a  speedy  convalesi'ence  begins. 


•  Another  form  witli  the  «amc  name  occurs  wlien;  th«rt  i*  vluUut  tonnillitiB  with  ncerrwU  or  gtm- 
Rrenc.  There  i*  ulio  a  aijcrotic,  hwinorrhagic  sore  throat  accoiupunyiug  iicufvy,  IcukiemlA,  and  uudo- 
gouA  diflcwea. 
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The  ncxTotic  tonsillitis  is  distinguished  from  the  follicular  forni  by  the  greater 
ea  of  the  whil-e  or  grayish-white  sixits.     Still  it  should  be  particularly  noted 
that  jsometimes  cotubinations  of  these  two  varietie«,  or  transitional  forms,  occur. 

^Etiology. — In  our  opinion,  necrotic  tonsillilif*  is  in  many  instances  an  entirely 
different  disease  from  genuine  diphtheriu.  Chi  thti  other  hand,  our  experience  in 
several  epidemics  of  diphtheria  in  Leipsic  and  Erlangeu  has  taught  us  that  in  all 
probability  mild  cases  of  genuine  diphtheria  of  the  tonsils  do  occur,  and  that  these 
objectively  resemble  necrotic  tonsillitis.  This  is  the  only  way  to  explain  what 
other  physicians  as  well  as  ourselves  have  often  observed— namely,  that  necrotic 
tonsillitis  appears  not  infrequently  in  families  at  the  same  time  with  severe  cases 
of  genuine  diphtheria.  Besides,  these  cases  of  necrotic  tonsillitis  are  sometimes 
followed  by  the  characteristic  "diphtheritic"  paralysis. 

[The  reader  will  observe  that  the  atithor  distinctly  admits  the  frequent  impos- 
sibility of  distinguishing  between  his  necix»tic  and  croupous  forms  of  sore  throat 
and  diphtheria.  It  Ls  furthermo]'©  stated  that  the  follicular  form  occurs  in  com- 
bination with  either  or  both  of  the  neci-otic  and  croupous  forms,  the  vague  nature 
of  which  is  thus  apparent. 

A  membiano  or  menibraniform  layor  which  is  not  confined  to  the  tonsils,  or 
which  is  seen  on  the  soft  jMAlate  or  pillars  of  the  fauces  alone,  should  be  regai-ded 
with  great  suspicion.  A  few  days'  isolation  can  do  no  harm  in  such  a  case,  and 
may  save  bitter  regrets. 

Similar  deposits  limiied  to  the  tonsils  consist  not  infrequently  of  follicular 
secretion  which  has  coalesced;  careful  examination  will  show  the  follicular  origin 
in  the-se  cases. 

A  prtite«t  should  be  entered  against  the  use  of  the  term  "diphtheritic  sore 
throat,'*  so  often  applied  to  severe  simple  inflauiuuitions  as  well  as  to  uiild  or 
doubtful  cases  of  diphtheria.  A  case  is  either  one  of  diphtheria  or  it  is  not.  It 
is  our  duty  neither  to  excite  needless  alarm  nor  to  encourage  a  false  security.  In 
doubtfid  cases  the  only  safe  way  is  frankly  to  express  the  doubt  and  prejwire  for 
the  worse  alternative.] 

Diagnoflis  and  Prognotii, — It  is  never  very  diflficult  to  recognize  a  sore  throat, 
and  a  little  practice  makes  it  easy  in  most  cases  to  decide  what  particular  variety 
is  present,  if  we  examine  tlie  objective  changes  carefully.  It  is  very  important 
in  practice  to  distiiiguish  diphtheria  fn>m  the  benig^n  forms  of  uitlammation. 
Follicular  and  necrotic  tonsillitis  are  ver>^  frequently  mistaken  for  diphtlieria— an 
error  which  explains  tlie  success  of  a  large  number  of  remedies  said  to  cure  diph- 
theria. Many  physicians  call  every  case  of  sore  throat,  where  there  is  anytliing 
white  to  be  seen,  '  diphtheria."  Certainty  in  diagnosis  of  genuine  diphtheria  can 
onlv  l>e  trained  by  practice;  no  description,  however  complete,  can  take  the  place 
of  pors<.nal  observation.  It  may  be  a  help  to  remember  that  in  both  follicular 
and  necrotic  tt>nsillitis  the  while  spots  are  usually  limited  to  the  t*insils,  while  in 
croupous  Rore  throat  the  deposits  are  generally  from  the  very  fii'st  also  situated 
upon  the  pillars  of  the  fauces  and  the  uvida.  Thn  white  spots  of  the  follicular 
variety  can  generally  be  recognized  by  their  arrangement.  The  jilugs  are  seen 
projecting  from  the  follicles.  In  necrotic  soi-e  throat  there  is  never  a  separable 
croupous  membnme  with  Its  characteristic  histological  structure,  but  there  is  aim- 
ply  a  superficial  necmsin  of  tlip  luumtjs  membrane  and  parenchjTna.  In  doubtful 
cases  the  condition  of  the  cervical  lymph-glands  is  not  unimportant;  as  a  rule, 
they  an>  much  moi-c  affected  in  diphtlieria  than  in  the  benign  cases.  Inasmuch 
as  we  have  seen  that  the  milder  forms  af  tonsillitis  may  be  aetio logically  related 
to  diphtheria,  it  is  well  in  practice  to  make  a  guarded  prognosis,  even  in  cases  of 
follicular  and  necrotic  angina,  particularly  in  children.  And  we  should  always 
isolate  the  patient  from  other  children. 


ULJk 


DISEASES  OF  THE  DIGESTIVE  ORG. 

TreatmeEt.— These  troubles  run  so  favorable  a  course  that  active  treatment  is 
very  seldom  needed.  The  gargle  osually  prescrilxid  generally  gives  the  patient 
more  discomfort  than  relief,  llie  most  common  pi-escriptious  are:  Solutions  of 
potassic  cWorate  (5-10:  300),  of  alum  (5-10:  5(X)),  or  of  borax  (10:  300);  salt  and 
water ;  and  weak  solutions  of  carbolic  aeid  or  of  permanganate  of  potash.  To 
paint  the  parts  is  a  useless  and  now  almost  obsolete  pi-oceeding.  Inhalations  of 
spray  are  better,  with  alum,  tiiuuin,  or  carbolizetl  water.  It  is  beneficial  to  put  a 
cold  wet  coinpi'ess  around  the  throat.  Childi'eu  must  be  kept  in  bed,  and  adults 
are  generally  forced  to  go  to  bed»  if  the  constitutional  symptoms  are  well  marked. 

In  parenchyroatous  tt:insillitLs,  ice  will  sometimes  alleviate  the  pain.  Often, 
however,  the  patient  can  not  bear  it.  If  there  is  evident  fluctuation,  we  can  make 
an  incision  with  a  spear-pointed  bistoury,  after  guarding  a  portion  of  the  blade 
with  sticking-plaster.  Great  relief  follows;  and,  even  if  there  is  no  abscess,  scari- 
fication of  the  tonsils,  if  tliey  are  excessively  swollen,  usually  lessens  the  pain. 
The  operation  causes  little  discomfort. 

We  may  add  that  if  a  person  is  subject  to  sore  throat,  he  can  lessen  his  liability 
to  attacks  by  hardening  his  skin  through  the  use  of  cold  baths. 


CHAPTER   U. 


OHRONIO  HYFERTHOPHY  OF  THE  TONSILS. 

Chronic  hyiwrtrophy  of  the  tonsils  tH-curs  not  only  in  those  who  have  t»i 
repeated  attzu-ks  of  tonsillitis,  bat  also  in  cases  where  no  occa,sion  for  it  can  fje 
found.  Even  in  childhowl  there  may  be  well-marketl  hyi>ertrophy,  which  must 
be  due  to  a  congenital  predisposition. 

Tlie  condition  is  at  once  revealed  by  ins]>ection.  Tliei-e  may  be  no  signs  what- 
ever of  any  acute  or  chronic  inflammation,  or  thei'e  may  bo  an  accompanying 
chronic  pharyngitis.  The  tonsils  bulge  out  in  two  great  lumps.  They  may  be  so 
large  as  to  touch  the  uvula  on  each  side.  Histologically,  there  is  a  genuine  hyper- 
trophy of  the  organ  —that  is,  an  increase  of  all  its  compjment  tissues. 

In  many  cases,  w^here  tlie  swelling  is  moderate,  there  is  no  discomfort.  The 
posvsessor  of  the  tonsils  is  not  aware  that  they  are  enlarged.  In  other  crises  the 
hypertrophy  proves  of  clinical  importiiince,  inasmuch  as  all  forms  of  sore  throat 
are  found  to  occur  more  frequently  if  the  t4>nsi]s  ai*e  enlarged,  and  to  cause  more 
trouble  when  they  do  appear.  The  h^npertrophicd  organs  may  also  Im?  the  seat  of 
a  chronic  cataivh^  which  by  extension  gives  rise  to  chronic  na:^al  c^tan*h,  catarrh 
of  the  Eustachian  tubes,  or  hoai^eness. 

If  the  hypertroptiy  is  considerable,  the  local  clisc'onifort  may  be  quite  marked. 
Swallowing  Is  rendered  difficult,  if  not  painfid.  Frequently  there  is  evident 
dyspntca.  The  patient  has  to  brciithe  thniugh  his  moutli,  and  B<:)metime^  when 
asleep  snores  and  snorts  in  a  way  to  frighten  one.  Children  are  particularly  apt 
to  suffer  in  this  manner.  Many  instances  of  p^rror  noetnrnus,  or  "  night  terrors," 
in  children  are  mferable  to  this  cause.  We  have  alre^xdy  mentioned  that  cases  of 
bronchial  asthma  sometimes  seem  to  be  connected  with  hj'pertrophy  of  the  tonsils 
(see  page  171). 

Treatment.— The  attempt  to  reduce  the  enlargement  by  applying  lunar  cau.stic, 
tincture  of  iodine,  etc.,  usually  fails.  If  there  is  much  distress,  if  the  patient  is 
subject  to  frequent  sore  throats,  or  if  the  hypertrophy  of  the  tonsils  keeps  up  a 
chronic  nasal  or  pharyngeal  eatan'h,  then  the  simplest  remedy  is  to  remove  the 
tonsils.     The  operation  is  free  from  any  danger.     The  extirpation  can  be  accom- 
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plished  either  with  the  tonBillotome  or  with  scissors  and  forceps.    The  hitter  way 
ia  the  simpler,  and  is  almost  equally  easy. 
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CHAPTER  HI. 
CHRONIC  PRARTNOma 

Etiology.— It  is  not  practicable  to  distinguish  between  chronic  catarrh  of  the 
soft  palate  and  of  tlie  pharynx,  for,  as  a  nile^  the  two  are  combined.  Sometimes 
the  condition  is  tlie  roaiilt  of  repeated  arutc  attfickrt;  sometimes— and  probably 
oftener— it  is  due  to  i)ersistenfc,  iujnrioiLS,  hical  influences.  A  lar^e  number  of 
cases  originate  in  bad  habibj,  or  in  abuse  incident  to  certain  vocations.  Example.^ 
are  seen  in  smokers,  drunkards,  sin^rs,  preachers,  teachers,  and  men  whf>  work 
out-doors.  In  talking  and  singing,  the  soft  palate  is  strained;  or  the  disease  is 
excited  by  breath iaig  cold  or  impure  air,  or  by  such  chemical  irritants  on  alcohol 
or  n»bacco.  In  mauy  cases,  ch  runic  pharyngitis  follows  chronic  rhinitis  or  chronic 
laryngitis.  The  general  i>as8ive  congestion  due  to  cardiac  disease  or  pulmonary 
emphysema  may  sometimes  promote  tlie  development,  or  prolong  the  existence, 
of  a  chrtmic  pharyngitis. 

Symptoms. — Tlie  kwal  discomfort  is  often  slight.  Tlie  patient  gets  used  to  it, 
and  does  not  mind  it  except  when  there  is  some  exacerbation.  It  becomes  a  more 
important  matter  if  the  cvdling  of  the  patient  is  interfered  with,  as  in  a  pi*eacher, 
singer,  or  teacher. 

Deglutition  is  seldom  impaire<l.  There  is  often,  however,  a  constant  feeling  of 
dryness,  or  burning,  or  scratching  in  the  thin^at.  The  patient  has  to  clear  his 
throat  frequently,  and  often  acquires  an  habitual,  short,  sudden  cough,  which  noay 
lie  dr\'.  The  uvula  becomes  so  long  that  its  tip  rests  on  the  tongue  or  the  poste- 
rior wall  of  the  pharynx ;  and  tliis  gives  rise  to  a  peculiar  and  disiigreeable  senisa- 
tion  of  tickling.  All  these  uncomfortable  feelings  are  temponirily  increased  if 
anything  atTects  the  throat  unfavorably ;  and  they  are  generally  at  their  worst  on 
rising  in  the  morninfr,  apparently  because  the  mucous  membrane  has  become  dry, 
or  a  coUc<ctitin  of  tough  mucciis  has  formed  during  the  night.  Every  one  knows 
how  drunkards  have  to  hera  and  oough  mornings,  so  that  often  they  almost 
strangle  or  vomit. 

On  inspection,  we  generally  find  the  mucous  membrane  reddened.  Very  often 
a  number  of  dilated  and  tortuous  veins  tiro  visible  lK»tli  on  the  soft  i>alat<?  and  in 
the  back  of  the  thr^jat.  Of  erjual  frequency  is  the  ap]icarance  of  numei'ous  small 
gray  projections,  corresponding  t<>  s\v<illeii  follicles  or  hyp(?rtrophied  mucous 
glands.  This  is  called  gninular  pliaryngitia.  Small  folliruJar  ulcers  are  not 
infrequent.  Exceptionally  there  ai'e  more  extensive  catai-rhal  ulcers.  The  mucous 
inemhnine  of  the  posterior  wall  of  the  pharynx  may  present  patches  of  opaque  or 
thickened  e]>itheHum,  giving  the  surface  a  grayish-whit«  appearance. 

Fw^iuoiitLy  ehn:»nic  pharyngitis  is  comlnned  with  chronic  laryngitis,  evidenced 
by  hoarseness;  or  with  i^>st/^ri<ir  nasal  catarrh,  or  catarrh  of  tho  Eustachiiin  tube, 
producing  deafness  and  ringing  in  the  ears. 


Varieties  of  Chrokic  Pharyngitis. 

1.  Chrome  Catarrh  of  the  Kaso-pharynx,  or  Chronic  Posterior  Naaal  Catarrh.— 
Tills  lias  the  same  tetiology  as  the  ordinary  form.  It  is  pnictically  important 
because  the  noee  and  ear  are  frequently  involved. 
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The  anatomical  changes  are  essentially  those  already  depicted  uDderchroDic 
pharyngitis.  The  re^on  affected  can  not  be  seen  by  direct  inspection,  so  thut 
accuracy  in  dia^osis  requires  the  use  of  a  nafial  speculum  (see  particulars  in  the 
works  mentioned  on  page  125),  The  ordinary  examination  of  the  throat  may 
reveal  a  condition  which  is  quite  characteristic  of  posterior  nasal  catarrh:  a  col- 
lection of  muco-puB,  or  of  fimily  adherent  drj*  crusts,  rests  upon  the  jjosterior 
wall  of  the  pharynx,  and  can  be  seen  to  extend  upward  toward  the  naso-pharynx. 

The  local  discomfort  is  somewhat  similar  to  that  experienced  in  chronic 
pharyngitis.  There  is  a  scratchy  feeling,  or  a  feeling  as  if  there  were  a  foreign 
body  in  the  back  of  the  throat,  accompanied  by  a  constant  desire  to  blow  the  uc»fie, 
hawk  or  cough.  Dried  and  decomposing  secretion  often  causes  exti-emely  foul 
breath.     There  is  often  als*i  vertigo,  and  occipital  headache. 

In  many  cas^  the  no.strils  are  stopped  up.  The  posterior  opening  of  the  nos- 
trils is  closed  in  \mTi  by  the  swelling  and  hyiwrtrophy  of  the  mucous  membrane, 
and  in  part  by  the  accumulated  secretions.  The  i>atient,  therefore^  usually  ha.s 
to  breathe  through  the  mouth.  Tlie  ear  is  frecjueutly  involved.  The  catarrh 
extends  into  the  Eustachian  tubei%  and  the  tymiianic  cavity,  or  the  oj>ening  of  the 
tul)es  is  occluded  with  the  secretions.  For  a  detailetl  consideration  of  tlie  deaf- 
ness, tinnitus,  etc.,  thus  produceil,  consult  works  on  otologj-. 

2.  Pharyngiti*  Sicca,  or '' Dri/  Atrophic  Catarrh  of  the  Throat  and  Nam- 
pharyiui'S'—T\\\»  name  is  applied  to  an  atrophy  of  the  nuioous  membrane,  which 
sometimes  is  spontaneous  and  sometimes  is  a  sequel  of  chronic  pharyngitis.  The 
whole  mucous  membi'ane  t>f  the  pharynx  and  the  naso-pharv'nx  (seen  with  the 
rhinoscoi>ej  seems  piile,  smooth,  and  perfectly  dry,  and  has  a  pociilifir  luster,  as  if 
varnished.  Here  and  there  tortuous  veins  project  from  the  general  anaemic 
surface. 

If  an  opportunity  is  afforiled  tn  examine  the  mucous  membrane  microscopic- 
ally, it  will  lie  found  that  the  atrophy  involves  all  the  elements  of  the  tissue, 
though  the  follicles  and  mucous  glands  suffer  most. 

This  condition  may  not  cause  any  symptoms,  but,  in  many  cases,  the  patient 
suffers  constantly  and  considerably.  The  rhief  trouble  is  a  feeling  of  dryness  in 
the  throat,  rendering  deghitition  dillhndt  or  even  p.iinful.  Thei-e  is  also  a  con- 
stant desire  to  clear  tho  tbroat.  The  secretion  hawkecl  up  may  he  scanty  and 
tnugh  or  more  abundant,  and  it  is  often  tinged  with  bbx)*!.  Actual  coughing 
may  aiKO  be  due  to  pharyngeal  trouble  (*"  throat-cough  "),  Talking  is  often  ren- 
dered difficult,  the  voice  gi*iiws  weak  and  it  becom«-t>  easily  tired.  In  severe 
cases  there  is  coosiderahle  general  debility.  Not  infi-equently  pharyngitis  sicca 
is  associated  wit!j  atrophic  rhinitis  fq.  v.),  but  it  occurs  nl!>M>  in  cases  where  tlierc 
is  no  nasal  disease. 

The  di.sease  is  most  fi*equently  seen  in  the  elderly,  but  it  also  occurs  in  children 
and  young  persons.  It  is  especially  common  in  ill-nourished  individuals  or  in 
those  who  are  sulTerintr  from  such  diseases  a«  tuljerculo,sis  or  chronic  nephritis. 

3.  Hypertrophic  Catarrh  of  the  Pharynx  and  Naso-pharynx.— An  opposii 
condition  of  hypertr<jphy  sometimes  results  from  chronic  catarrh.  Tlie  changes' 
consist  mainly  in  hyperplasia  of  the  lymphatic  tissue,  and  they  are  usually 
termed  "adenoid  grfHVths."  The  choanip  and  the  posterior  extremity  of  the 
nasal  seplnni  may  Ix*  almost  completely  hidden  by  these  growths,  as  they  ex- 
tend down  from  the  roof  of  the  pharynx  in  grayish-red,  uneven  masses.  In 
many  cases  the  hy|)ertrophy  .seems  to  originate  chiefly  in  KoUiker.s  **  pharyngeal 
tonsil" 

The  adenoid  growths  are  especially  common  in  chihlht»od.  The  symptomci 
consist  in  a  change  of  the  voice  (which  loses  its  reverl>emting  quality  and  l>ecomes 
nasal),  frequent  snuffling  and  hawking,  and  a  tough   mucous  secretion,  often 
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tinged  with  blood.  Not  infrequently  there  is  headache.  Of  greater  importance  is 
ear-trouble,  which  is  often  occasionesd  by  the  growths. 

An  accurate  diagnosis  requires  rhinost^opy.  Positive  results  are  also  often  ob- 
taine<l  by  palpation.  The  index-finger,  being  passed  backward  and  bent  upward,  can 
touch  the  protuberances  and  the  enlarjj^ed  pharyngeal  tonsil  in  the  nasi>phurynx, 

Prognosifi. — The  j)rngTiosis  in  all  forms  of  chronic  pharyn^al  catarrh  should 
he  somewhat  guarded,  for  all  severe  cases  ai*e  very  obstinate  and  can  seldom  be 
permanently  cured.  Success  may  be  depended  upon  only  in  cases  where  all  unfa- 
vorable influences  can  be  corajdetely  removed.  We  may  atfonl  {jreat  relief,  but 
there  will  be  a  jx^rsistent  tendency  to  acute  exacerbations  aud  to  relapses  long 
afterward. 

Treatment.— Many  of  the  milder  cases  never  apply  to  a  physician.  The  pa- 
tient tuiea  some  domestic  remedy  or  garg-le,  or  becomes  so  accusionied  to  the  dis- 
agreeable sensations  that  he  does  not  consider  it  necessary  to  do  anytliing  in 
particular  about  them. 

The  treatment  of  a  well -developed  case  requires  great  imtience  and  persistence 
on  the  part  of  all  concemetl.  If  there  is  some  underlying  disease,  such  as  pulmo- 
nary or  cardiac  disea.se,  that  must  be  treated.  All  exciting  causes  must  Ix^  avoided. 
Energetic  local  treatment  is  also  indisiiensable.  This  has  been  greatly  elal)orated 
by  specialists,  and  for  the  many  details  we  must  refer  to  their  writings;  but  the 
following  remarks  will  meet  The  requirements  of  ordinaiy  practice: 

Clargles  are  seldom  satisfactory,  for  they  never  reacli  farther  than  the  soft 
palate.  Inhalations  arc  better;  we  can  use  solutions  of  alum  or  tannin,  or,  in 
mild  cas<«,  of  common  .salt.  Still  more  ellicient  is  tlie  painting  of  the  entire  sur- 
face of  the  pharynx  with  some  c/^ncenlrated  snlulion.  Tlie  physician  usually  has 
to  perform  this,  although  some  patients  learn  to  do  it  for  themselves.  Proi^er 
solutions  are:  Argentic  nitrate,  five  or  ten  ix^r  cent. ;  tannin,  eight  to  twenty  per 
cent. ;  tincture  of  ioiline^  either  pure  or  dilulctl;  or  iodized  glycerine,  composed  of 
prure  imline,  part«  I'o;  iodide  of  jxitassium,  5;  glycerine,  500.  Tliese  applicationa 
muRt  reach  all  the  diseased  surface.  If  the  na^io-pharyiLx  is  involved,  the  brush 
mujit  accordingly  Ikj  Iwmt  upward,  to  reacli  tliat  region.  For  this  a  mirror  may  be 
needetl.  It  is  very  important  t/>  make  tho  applications  to  the  mucoutt  membrane 
itself,  freed  fri:)m  any  interposing  secretioiis. 

In  the  treatment  of  chronic  posterior  nawid  t-atairh  the  nasal  douche  (vide  Dis- 
eases of  the  Nose)  plays  an  important  part.  It  should  be  a«*ed  two  or  three  times 
a  day.  It  not  only  removes  the  collected  secretions,  but  is  a  means  of  making 
local  applications.  The  instrument  is  merely  a  fountain -syringe.  The  nozzle 
must  be  of  a  size  to  fill  the  no.ntril  completely.  The  foree  of  the  current  should 
always  be  moderate,  and  the  patient's  head  .should  he  sharply  flexetl  forward. 
The  fluid  used— the  best  is  a  one-[x>r-cent.  solution  of  s<xliccliloridc  or  bicai'bonate 
— must  have  about  the  temperature  of  the  body,  Other  medicated  solutions  must 
be  very  weak,  such  as  sulphate  of  zinc,  I  to  1,(M)0. 

The  insufflation  of  powders  into  the  throat  can  be  made  thiiiugh  any  small 
glass  tube,  three  to  six  times  a  week,  Alum  or  tannin  may  be  u.seil,  either  pure 
or  mixed  with  equal  parts  of  pulvis  gummosus  [P.  G.,  raatle  of  gum-arabic,  three 
parts;  licorice-root,  two  parts;  and  sugar,  one  ]>firt|.  For  the  naso-pharynx,  a 
bent  tube  of  glass  or  hard  rubber  is  to  be  intrmlucexl  through  the  moutli.  There 
are  numen^iLs  "  insufllat<n"s  "  to  be  had  at  the  instrument-makers. 

Many  baths  enjoy  a  great  reputation  for  the  cure  of  chronic  pharyngitis. 
Besides  Enw,  there  are  Roicliejihall,  Kreuznach,  Sakungen^  the  cold  sulphur 
springs,  such  as  Weilbach.  and  many  others.  Gmxl  results  are  also  achieved  in 
Ktiif^tugen  and  Marienbjid,  if  these  places  are  favorable  to  the  patient's  general 
constitution. 
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ncca,  the  nasal  douche  with  a  one-per-cent.  salt  solution  is  to 

It  is  sometimes  also  beneficial  to  paint  the  parts  vrith  solutian 

mte,  iodized  glycerine,  etc.     Manj  irritating  influences  which  do 

n  pharrngitifi  seem  sometimes  actually  to  benefit  this  form — such 

taking  snuif. 

bl  tnMttog'  the  hypertrophic  forms  of  pharrn^tiB  and  the  adenoid  growths, 
caatetisatiodi  with  nitrate  of  silver  suffices  for  the  milder  cases  alone.  A  thorough 
■od  permaDeiit  core  can  be  achieved  only  by  removing  the  growths  with  the  gal- 

[To  Hooper,  of  Boston,  belongs  the  credit  of  showing  that  a  radical  operation 
lor  tiie  PBOioral  of  adenoid  growths  of  the  naso-pharj-nx  can  safely  be  done  under 
aiueidMaM.  The  blood  does  not,  as  was  feared,  run  into  the  air-passages,  but 
filliar  into  Qtt  stotiiuch  or  outwardly.  An.nesthesia  thus  renders  it  possible  to 
■ei^ie  awaj  with  the  finger  or  tear  away  with  forceps  the  hypertrophied  tissue  at 
ooe  Atting,  and  to  do  it  in  the  child  before  secondary  changes  have  taken  place  in 
tlie  fiKiil  expreasioik,  the  jaw,  the  ears,  or  the  form  of  the  chest] 


CHAPTER  IV, 


HETROPHARTNGBAL  ABSCESS. 

BimopHARYNOEAL  abeicess  is  formed  by  a  suppurative  inflammation  of  the 
connective  tissue  lying  between  the  posterior  wall  of  the  pharynx  and  the  spinal 
column.  It  is  a  serious  disease,  although  a  rare  one.  If  unrecognized,  it  prfjves 
£atal  in  many  instances:  while,  if  a  correct  and  timelj'  diagnosis  is  made,  the 
patient  can  u.'iually  be  easily  cured.  It  is  commonest  in  childhood,  and  before 
the  second  year.  It  almost  always  appears  as  a  primary,  acute  disease,  witliout 
any  special  cause  being  evident  Probably  the  agents  which  excite  the  inflamma- 
tion penetrate  into  the  tissue  from  the  phaiynx.  Tlie  idea  that  the  iutlaniniation 
originates  in  the  small  lymphatic  glands  which  lie  in  front  of  the  vertebrse  lacks 
proof  as  yet. 

The  disease  attacks  not  onlv  weakly  children,  hut  those  who  have  been  per- 
fectly healthy  and  vigorous.  The  child  grows  restless  and  fretful,  and  does  not 
nurse  well.  Apparently,  deglutition  soon  becomes  painful,  but  one  can  not  be 
oertjun  aliout  this  except  in  older  children.  Generally,  the  respiration  quickly 
takes  on  a  peculiar  slertoi*ous  character,  particularly  during  sleep.  Mucus  collects 
in  the  mouth  and  throat.  Upon  swallowing,  there  is  often  regurgitation  through 
the  mouth  or  nose,  or  some  of  the  food  gets  into  the  windpipe  and  causes  violent 
coughing.  The  lymph-glands  of  tlie  jaws  are  usually  somewhat  swollen,  and  the 
neighboring  parts  may  seem  slightly  cedematous.  After  a  week  or  two  the  dys|> 
ncBa  graduully  increases.  Respiration  becomes  more  and  more  laborious,  with 
loud  ratthng,  and  the  signs  of  stenosis.  The  jugular  veins  become  distended,  the 
lips  cyanotic,  and  portions  of  the  thorax  are  retracted  during  inspiration.  The 
voice  is  feeble,  and  may  be  hoarse  and  indistinct. 

The  correct  intcrpretittiou  of  the^^e  symptoms,  which  are  common  to  various 
disorders,  requires  a  careful  examination  of  the  throat.  It  must  be  confessed  that 
this  has  its  diflicultios  in  an  infant  Stilly  we  can  sometimes  see  distinctly  a  swell- 
ing in  the  i»osterior  waU  of  the  pharynx.  Tliis  may  be  either  in  the  median  line 
or  on  one  side.  All  doubt  is  remt>ved  by  digital  examination,  in  making  which, 
however,  we  must  insert  a  wedge  between  the  teeth,  to  avoid  being  bitten.  The 
finger  detects  fluctuation. 
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The  diagnosis  once  establishefl,  the  abscess  must  be  opened  at  once.  Wo 
shouhl  not  delay,  even  if  the  dyspnrjca  has  not  yet  become  extreme.  To  use  the 
finffcr-nail  for  the  purpose,  as  has  btnm  recommended,  is  permissible  only  iu  an 
emergfeucy.  As  a  rule,  incision  is  made  with  a  bLstoury,  of  which  all  but  the 
point  in  griarded  with  atickin^-plaster.  Tlie  left  index-finger  is  placed  niM>n  the 
nbscess,  and  us*h1  as  a  griide.  Meanwhile,  the  chiUrs  head  is  kept  uprijtrht,  and,  as 
aeon  B8  the  cut  Is  made,  licnt  over  forward.  The  pus  pours  out  in  abundance.  It 
ia  advisable  to  syringe  out  the  mouth  rci>eated]y  with  lukewarm  water.  The 
threatening"  symptoms  vanish  almost  instantly  upon  the  escape  of  the  pus. 
Exceptionally,  the  abscess  refills  and  i*equires  a  second  incision. 

If  the  trouble  is  not  coiTcctly  diagnosticated,  or  if  the  aljsoess  i.s  not  opened 
proniptly,  the  jiaticnt  njay  suffocate.  Or  the  abfices.s  may  burst  sptmtanc<insly ; 
then  there  is  either  speedy  recovery,  or  asphyxia  from  the  pus  QUing^  the  larynx. 
In  some  instances,  whei-e  a  retropharyxifreal  abscess  has  not  Imk'Ii  properly  treated, 
the  pus  has  ja^ravitated  far  down  into  the  neck  and  posterior  mediastiuum.  The 
recognition  and  incision  of  the  aliscess  may  prove  very  tlifflcult  if  from  the  start 
it  is  situated  lower  down  in  the  throat  than  usual. 

Analogous  to  this  acute  idiopiithic  abscess  of  which  we  have  been  six-akin;?  is 
the  chronic  abfloess  due  to  caries  of  the  cervical  vertebrae.  This  should  not  bo 
opened  unless  there  is  dangt»r  of  asphyxia. 

RetropharjTigeal  abscess*^  sometimes  occur  in  pyspmia  or  other  severe  acute 
infectious  diseases,  but  have  hardly  any  interest  except  to  the  pathologist* 


SECTION  II r. 
Diseases  of  the  (EsopHAars, 
CHAl^RR   I. 
INFLAMMATION   AND  ULCER  OF  THB  CESOPHAGtia 

.Stiolog^  and  Pathology.— The  various  forms  of  cesophageul  iufiammation  and 
ulceration  are  not  of  very  great  clinical  iiniMirtance.  The  processes  are  seldom  of 
a  severe  gratle,  or,  if  s<i,  they  are  generally  a  part  of  .^wmie  complicated  disease,  to 
which  they  seldom  contribute  pi-ominent  sympt^rtms.  \<}vy  likely  the  milder  forms 
of  inflamjuotion  occur  frequently,  but  the  symptoms  arc  hardly  ever  character- 
istic. 

A  simple  catarrhal  inflanmiatton  of  the  tjpsophajroal  mucous  membrane  may 
be  caus«,'d  liy  swallowinff  sulwtancea  which  are  injurious  mechanically,  cheni- 
ieally,  or  from  their  teuipcrature.  It  may  also  occur  in  the  pfeneral  infectious 
dtacasea.  such  as  tvjjhoid  and  typhus  fevers,  and  the  acute  exanthemata.  Any 
inflammation  of  neighboring  ti.ssues  may  extend  into  the  oesophagus.  Chronic 
catarrh  is  seen  iu  heart  disease,  finrvm  the  passive  congestion.  It  is  also  found  in 
the  vicinity  of  other  chronic  cesophageal  diseases,  particularly  cancei-s  and  diver* 
ticula  {vide  infra). 

The  acute  catarrh  is  distinguished  by  not  having  the  usual  increase  of  secre- 
tion.    The  epithelium  grows  spongy,  as  a  rule,  and  is  cast  off  more  rapidly  than 


•  Tuboreulosis  of  the  pliuryox  »h  it|>ok<.'n  of  in  tlie  ohuptcr  on  imlmauwy  tuberculoeia,  p.  226.    New 
pr,,«ti,*t  in  fli.  it,4.iuli  ur  v-liuryux  beluug  to  the  domain  of  sunfcry. 
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€tmm  tfaflt  thfe  «aaif  awoBVi glaii^  beeoow  b«i>D«i  and  look  tOce  pApnlcs  nyum 
thiiriifin  nftti[  wnnlunn,  tfni  Ibna  is  called  f oHiealar ealairh.  In  limued 
mnm  tte  den— WiiiiB  —y  be  cooiplrte^  gryptg  liae  to  small  ealafrfaal  cirosioii& 
Ihe  pwoOai  faBMw  iii*j  break  down  ioto  mall  foDkiilar  ttlcen. 
Dofe  urtaijh  there  k  a  moderate  iDcreaae  in  the  secretion  of  mociia,  afid 
UndttttiBf^  d  the  epitheliuaL  In  Terj  yruirmcied  caaes  actual  pvpillo- 
'  ItamBj  be  famed.    In  some  caaes  nloen  are  aeen. 

ad  diphlheritie  inflaminalioDS  of  the  OBaopfaaffiis  are  twj  rare.  We 
hare  abeadjr  and  thai  the  apecifir  pharyngeal  diphtheria  freqnentlj  extends  into 
the  ^rjmx,  bat  011I7  exoeptionallj  into  the  follet  Still,  we  have  omnelves  seen 
m  a  child  a  atru^are  in  the  upper  third  of  the  ceaophaguai  which  was  aaid  to  have 
beeo  a  resh  of  a  aefcve  attack  of  diphtheria.  Isolated  cases  of  diphi 
oaophaipilift  hat^  alao  beao  aeen  in  connection  with  severe  infections 
such  as  t7pbiBi»  ^rphoid,  amall-pox,  cholera,  pyaemia,  and  pulmanaiy  txi 
as  well  aa  in  the  oouiae  of  Bright's  disease  and  cancer.  In  variola  it  is  not  un- 
qsoal  for  pocks  to  appear  npon  the  cesophageal  mnoons  membrane. 

▲  pttrnleni,  phlej^monons  cesophagitis  now  and  then  attacks  the  submucous 
layer.    It  may  be  either  disuse  or  circumscribed.    The  mucous  membrane  is  dis- 

l^vl  up  from  the  ranscular  layer  by  the  pus,  and  pushed  inward,  so  as  to  diniin- 
the  Inmen  of  the  CBBOphskj^us  more  or  less.  Most  of  the  esses  end  by  the  dis- 
chttri^  of  matter  into  the  tube,  when  complete  recovery  nmy  ensue.  If  the  mu- 
cous membmne,  however*  has  been  extensively  undermined,  Zenker  states  that  a 
fiarare-ttke  cavity  may  be  left^  even  after  healing  has  taken  place.  Its  walls 
KtiuHiOi,  and  finally  acquire  a  layer  of  fresh  epithelium. 

Purulent  orsophaintiH  is  caused  either  by  the  presence  of  foreign  bodies  in  the 
CBSOphagiiH,  or  by  purulent  inflammation  in  neighboring  parts,  as  in  gland 
abNccMt,  vertebral  abscesii,  or  laryngeal   perichondritis.     It  has  now  and 
renilted  from  the  action  of  concentrated  acids  and  the  like  upon  the  mucous 
mombrane. 

The  action  of  corrosive  poisons  (corrosive  cesophagitis)  is  to  cause  necrosis 
of  the  tissues,  which  in  its  turn  prtxiuces  inflammation.  The  inner  surface  of 
the  oesophagus  is  converted  into  a  rotten,  hajmorrhagic^  sloughing  mass,  of  a 
dirty  gray  or  ahiicwt  bliick  color  The  muscular  layer  itself  may  be  partly  de- 
Atn>yed.  If  death  does  not  occur  speedily,  the  necrosed  portions  come  away,  leav- 
ing ext;ensivc  punilent  ulcers  behind.  Tliese,  i!  they  h^  at  all,  cause  large  cica- 
tricui*  and  stenosi.s. 

Symptoms* — The  milder  cases,  as  we  have  stated,  produce  almost  no  distinctive 
symptoniM.  PosHibly  there  may  be  pain  along  the  cesophagus,  or  at  some  one  point 
in  it,  during  d<'glutition.  In  a  more  sevei*e  case  the  pain  may  be  great;  but  the 
other  HymptotiiK  ure  usually  too  grave  for  this  to  excite  si)ecia]  attention.  Labo- 
ylouf*  deglutition,  and  the  feeling  as  if  the  food  were  inclined  to  stick  in  the  throat, 
result  fn>m  implication  i>f  the  muscular  layer.  A  diagnosis  of  the  particular  form 
of  cesophagitin  is  attainable  only  when  the  aetiology  guides  us  to  it. 

Treatment  must  Imi  purely  Kyniptomatic.  Nt)  solid  food  should  be  taken.  The 
pain  is  to  be  allayed  by  bitji  of  ice,  or  by  morphine. 
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CHAPTER   n. 
DILATATION  OF  THE  CBSOPHAOU8. 

1.  BiffiLBe  Dilatation. 

Diffuse,  spindle-slmped  dilatfition  of  ibe  cetiophagus  is  observed  as  a  result  of 
stricture  of  the  cardiac  oriflco.  At  first  the  muscular  coat  hypertrophies  as  the 
orifice  contracts,  and  is  able  to  overcome  the  obstruction,  so  that  there  is  no  dila- 
t;ition ;  but  aa  soon  as  the  muscles  are  paralyzed,  and  food  collects  behind  the 
stricture,  tlie  dilatation  begins  and  keei)3  on  increasinjtf.  The  ectasis  is  greatest  at 
the  lower  end  of  the  tube,  as  is  natural  from  its  mode  of  orija^n,  and  gradually 
diminishes  upward. 

There  have  Ijeen  a  very  few  well -substantiated  instances  of  this  diffuse  spindle- 
shajjed  dilatation,  without  any  demonstrable  stenosis  of  the  carditic  orifice.  Their 
CAUse  is  unknown.  S<»nietiuies  the  walls  of  the  trsc^phagus  ma^'  have  been  ren- 
dered more  yieldinjj  and  less  contractile  by  a  precedent  influnimation  or  other 
disorder.  In  other  cases,  some  chance  bend  or  di.stoHion  of  the  lower  end  of  the 
cpsophagus  may  have  produce<l  a  mechanical  obsti-nction.  In  some  cases  the  ex- 
citing cause  is  siiid  to  be  a  blow  on  tlie  che^t.  or  the  lifting  of  a  heavy  weight. 

The  symptom  of  this  condition,  when  well  developed,  is  a  chronic  tlifficuJty  in 
deglutition,  lasting  perhaps  for  years.  The  patient  himself  feels  that  most  of  the 
food  he  eats  does  not  reach  the  stomach,  liut  lodges  higher  up.  Usually  the  food 
is  soon  afterward  vomited,  or  rather  gul[wd  up.  When  there  is  stenosis  of  the 
cardiac  orifice,  the  explanation  of  these  symptoms  is  (^ui^y.  It  is  much  haixler 
to  explain  the  almost  equal  dysphagia  where  there  is  dilatation  without  stenosis. 
S<imetiraes  a  localized  i>ulgiug  of  the  wall  causes  tlie  food  U*  collect  in  that  spot, 
and  thus  to  obstruct  the  himeu.  As  is  to  be  ex])ected,  the  jKirtial  or  complete 
hindrance  to  the  ingestion  of  food  resulls  in  ntaniusmus. 

If  there  is  stenosis,  it  can  easily  l>e  df!tecte<l  with  the  ces<.iphageal  sound,  and 
all  the  symptoms  thus  explained.  In  the  rare  cases,  however,  of  ditluse  dilata- 
tion without  stenosis,  the  use  of  the  s^iund  does  not  give  us  so  much  information. 
If  the  instrument  passes  readily  into  the  stomach,  we  may  safely  excludo  strict- 
ure ;  but,  in  one  case  of  our  own,  we  made  an  erroneous  diagnosis  of  a  diverticu- 
lum, because  the  sound  sometinjes  glided  readily  into  the  stomach,  and  sometimes 
could  not  l>e  parsed.  A  ptx^ket  must  have  been  formed  at  the  lower  end  of  the 
dilated  tuljc,  in  whicli  the  souiul  caught. 

The  treatment  is  directed  chiully  to  the  satisfactory  nourisliment  of  the  patient; 
for  the  u*sophageal  tj-ouble  itself  is  dangcK^is  only  tis  its  prevents  the  talking  of 
food  and  leads  to  starvation.  We  do  not  speak  of  the  initial  lesion,  if  there  be 
one,  which  caiises  the  dilatation.  If  nourishment  can  he  given  thi*ough  a  stomach- 
tube,  the  patient  almost  invariably  shows  a  rapid  improvement,  which  lasts  ua 
long  as  the  artificial  feeding  c^in  be  kept  up.  If,  however,  any  cause  prevents  the 
introduction  of  the  tube,  we  must  resort  either  to  nutrient  enemata  {vide  infra) — 
and  these  will  not  support  the  system  indefinitely — or  we  must  make  a  gastric 
fistula  In  the  latter  case  the  pi-ognosis  depends  on  the  success  of  the  operation 
and  the  nature  of  the  original  lesion. 


2.  Diverticula. 

JEtiology  and  Pathology.— Cireumscribed  pouches  in  the  wall  of  the  a?8ophar 
gus  are  termed  diverticula.  They  are  divide<l  into  two  essentially  distinct  varie- 
ties, accoi*ding  to  their  mode  of  origin.  Zenker  has  given  them  the  jmrnes  of 
pressure  and  toiction  diverticula. 
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The  diverticulum  due  to  pressure  is  exti^emeh'  rare.  It  is  caused  by  pressure 
upon  the.  imifous  membrane  froui  within,  by  which  some  abnormally  weak  spot 
is  forced  outward.  Alt  cases  that  have  been  oai-efully  examined  thus  far  have 
shown  that,  histolo^cally,  the  wall  of  the  diverticulum  is  not  the  distended  but 
otherwise  unchanged  wall  of  the  oesophagus,  but  is  comjioscd  exclusively  of  the 
nmcou.s  membrane  and  llie  thickened  submucous  cuat.  We  are  therefore  obliged 
to  supiK>se  that  the  mucous  membrane  is  pushed  out  like  a  hernia  through  some 
gap  in  the  muscular  coat.  It  is  only  about  the  neck  of  the  diverticulum  that  any 
muscular  fibers  are  found. 

The  ori^nal  factor,  therefore,  in  the  occurrence  of  a  pi-cssure  diverticulum  is 
apparently  to  be  souo-ht  in  some  circumscribed  lesion  of  the  muscular  coat.  Aa  a 
I'esult  of  several  observations,  it  is  established  that  a  foreiy:ri  btxly,  sticking'  in  the 
throat,  may  sepai*ate  some  of  the  muscular  filn^rs  ami  push  the  nmcous  membrane 
through  the  gap  thus  formed.  Or  a  severe  injury  ieads  to  a  trifling  rupture  of 
the  muscular  coat,  and  then  the  food,  as  it  is  being  swallowed,  presses  out  the 
mucous  membrane  at  this  weakened  spot.  There  aixn  .still  many  other  cases  where 
the  true  origin  of  the  diverticulum  remains  obscure. 

As  soon,  however,  iis  the  fornrntion  of  the  pouch  has  once  begun,  there  are 
many  influences  to  make  it  grow  larger.  Ekch  successive  bit  of  food,  as  it 
glides  by,  piTsscrs  upon  ttiis  yielding  and  inelastic  spot  Gradually  a  little  sac  is 
formed,  in  which  hits  of  food  lodge.  Tliese  exerci.se  a  constant  pressure  u^wn  the 
walls  of  the  jKJuch,  and  by  their  wdght  drag  it  botlily  downward.  The  larger  the 
pouch,  the  more  it  holds,  and  consequently  the  more  it  grows.  Thus  a  pressure 
diverticulum  of  the  smallest  siz*  originally  may  gradually  attain  to  a  diameter  of 
four  inches  or  more.  The  general  shape  of  the  diverticulum  may  approach  the 
hemispherical,  or  it  may  lj«  more  cylindrical  or  peai-^shajx^d. 

It  is  renwrkalilc  that,  with  very  rare  exceptions,  these  pr-essiire  diverticula  are 
always  situated  at  the  hegiiuiing  of  the  cRsophagus,  or  rather  between  it  and 
the  pharynx,  and  alnmst  invariably  affect  the  ptisterior  wall.  Tlic  pouch  hangs, 
therefore,  in  front  of  the  spinal  column.  It  pushes  out  thniugh  the  lowest  fibers 
of  the  inferior  constrictor  of  the  pharynx;  aiid  the  feebleness  of  this  muscle  is 
api>areiitly  a  i>otent  factor  in  deterrniuing  the  precise  point  of  origin. 

The  cases  thus  far  seen  have  been  almost  all  in  men,  and  at  a  ratlier  advanced 
age.     A  few  cases  have  oceiu'i'cd  in  cliildren. 

Traction  diverticula  are  nnich  more  common,  but  in  most  instances  have  little 
interest  except  for  the  i«ithologist.  They  ai-e  not  infi-equently  found  unexpectedly 
at  the  autopsy.  Ridritansky,  and  later  Zenker,  have  given  explanalious  of  their 
occurrence:  some  tis.sue,  which  has  formed  adhesions  to  the  a^sophagus,  contracts 
and  gradually  pulls  out  the  ccsophageal  wall  in  the  shape  of  a  funnel.  Brotichial 
glands  are  apt  to  be  the  seat  of  the  contractile  change.  These  glands  are  situated 
near  the  bifurcation  of  the  tracliea,  and  accoitlingly  the  traction  diverticula  occur 
oftenest  at  this  level.  There  may  Ije  two  or  three  in  one  subject.  Tliey  are  rarely 
over  a  third  of  an  inch  in  depth.  Frt>m  within,  the  raucous  menibmne,  much 
wriulded  transversely,  is  seen  to  be  drawn  toward  the  apex  of  the  diverticulum. 
The  wall  of  the  latter  consisLs  either  of  the  mucous  membrane  alone,  bulging  out 
like  a  hernia,  or  of  the  mucous  mendjrane  covered  by  the  nmscular  layer.  luas- 
mucli  as  childi*en  quite  often  suffer  from  suppuraticui  and  caseation  of  linmchial 
glands,  with  subsequent  shrinkage,  we  see  why  traction  diverticula  are  frequent 
in  children. 

Clillical  Hiitoiy. — Tlio  large  pressure  diverticula  always  cause  grave  symptoms, 
for  they  obstruct  moi'«  and  more  each  day  the  jiassage  of  food.  At  first  there  is 
scarcely  any  disturbance.  Gradually,  however,  deglutition  is  impeded,  A  por^ 
tion  of  the  food  lodges  in  the  pouch,  and  is  either  wholly  or  in  part  regurgitated* 
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tliough  perhaps  not  iuiiuefliak^Iy.  Decomp«35dti<)n  is  apt  to  take  pltice  in  the  con- 
tents of  the  diverticulum,  giving  rise  to  foulness  of  tlje  breath  and  to  nausea.  The 
danger  reaches  its  climax  when  the  distended  sac  presses  sidewise  upon  the 
QQSophagus  and  closes  its  lumen,  so  that  no  ftKwl  reaches  the  stomach.  After 
>firciteict«d  strangling  and  vomiting,  the  material  may  be  in  pari  ejected,  and  the 
patient  enabled  ouco  more  to  swallow. 

Of  course  the  symptoms  in  individual  cases  depend  upon  the  mechanical  con- 
ditions present,  and  may  vary  greatly.  Patients  contrive  all  sorts  of  manipula- 
tions, by  which  they  manage  to  get  at  least  some  i*ortionof  their  ftx)ddowu.  Such 
individuals  may  maintain  a  tolerable  degree  of  nutrition  for  yeai-s,  although  they 
icarcely  ever  arc  in  a  normal  condition.  But  at  last  some  cause  or  other  renders 
theaniount  of  foo{l  ingested  inatle(|uate;  whereupon  a  rapidly  progressive  maras- 
mua  sets  in,  and  the  patient  will  inevitably  starve  to  death  unless  some  relief  is 
afford^^d. 

The  most  valuable  objective  evidence  in  these  cases  is  gained  by  the  use  of  the 
oesophageal  sound.  If  the  sound  enters  the  sac,  its  passage  is  impeded.  If  it 
hapiwns  to  slip  by  the  mouth  of  the  diverticulum,  it  glides  readily  into  the 
stomach.  This  varying  result  may  sometimes  be  obtained  at  one  sitting  by 
repeated  trials,  and  is  of  the  greatest  importance  in  making  tlie  diagnosis. 

In  sonve  instances  where  the  sac  was  large,  a  tumor  in  the  neck  lias  l>ecn 
observed  at  one  side  of  the  trachea,  apiM?aring  after  eating  and  disappearing  when 
the  sac  emptied  itself,  Bymptoms  due  to  compression  of  the  reciurent  and 
phrenic  nerves  and  of  the  blood-vessels  have  been  noticed  in  some  cases. 

Auscultation  of  the  ocsopliagus  during  tlie  act  of  swallowing  has  been  practiced, 
Kod,  of  late,  attempts  have  Ijcen  made  to  examine  it  with  a  speculum.  Whether 
these  metluxls  of  investigation  will  piuve  valuable  for  diagnosticating  diverticula, 
experience  nuLst  detennine. 

The  traction  diverticula  are  usually  of  no  clinical  importance.  They  do  not 
affect  deglutition  at  ull,  and  their  size  is  t«>o  limiletl  to  permit  any  great  accunui- 
lation  of  f«MKl  in  them.  There  is  but  one  way  in  which  they  aiv  dangerous:  the 
apex  of  the  funnel  nujy  imdcrgo  ulceration  and  perforation.  A  foreign  body,  like 
some  bit  of  food,  pnMhi<"e«  necrosis  of  tlie  wall,  by  what  is  probably  at  tlrat  a  purely 
mechanical  irritation.  The  tissue  ulcerate.**:  and  then  the  intlainination  may 
gradually  progress  (ill  it  causes  a  Kcvere  and  usually  fatal  illness,  Tlie  most  fre- 
quent event  is  perforation  into  a  bronchns,  followed  by  the  aspiration  of  food  and 
pulmonary"  gangrene.  Or  the  pt>rforation  takes  place  int**  the  pleural  cavity, 
exciting  an  ich«^roTis  empyema.  In  other  cases  the  pericardium  or  a  large  vein 
has  been  i>erf orated.  Many  a  case  of  apparently  spontaneous  pulmonary  gan- 
grene or  purulent  inflammation  of  the  anterior  mediastinum  or  empyema  has 
been  found  at  the  autopsy  h:)  have  been  brought  about  in  the  way  above  indicated. 
These  occun^ences  are  foiiunately,  however,  exceptional. 

Treatment,— The  only  iwssible  way  of  ti-eating  the  largo  pressure  diverticula 
successfully  would  \ye  by  oiK^ration.  Perha]>s  surgery  will  some  day  win  victories 
in  this  donmin.  In  the  mean  while  our  efforts  are  confined  to  sustaining  the 
patient.  If  he  can  not  swallow,  wo  must  try  to  feed  him  through  a  tube.  As 
long  as  this  is  possible,  starvation  is  avert^Ml.  The  best  way  is  to  have  the  patient 
pass  the  tube  himself.  He  will  find  out  how  best  to  avoid  the  sac  and  reach  the 
stiimach.  If  foo<l  can  no  longer  bo  given  in  this  way,  there  remain  two  alterna- 
tives: i*ectal  feeding  (ride  infra),  or  making  a  gastric  fistula.  As  to  the  latter, 
there  has  been  thus  far  vvry  little  practical  experience,  because  cases  are  so  rare. 

The  traction  diverticula  admit  of  no  sjiecial  treatment.  If  the  events  above 
mentioned  occur^  we  must  endeavor  to  meet  the  indications  of  the  individual  case. 


see 
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STENOSIB  OF  THE  CBSOPHAOUS. 

iEtiolog^  and  Pathology. — Conti-a-ctions  of  the  oesophagus  occur  with  su 

relatively  great  freqiieiicy  that  thoy  are  tbo  most  important  of  all  its  disorders 
They  originate  in  various  \vuy«.  By  far  the  commonest  cause  is  rinf^-whaped  car- 
cinoma of  the  tul>e.  The  new  growth  in  the  mucous  raeniihi'ane  encroaches  more 
and  more  niMui  the  hmien  of  the  oesophagus,  until  hnally  it  tills  it.  Carcinoma 
will  he  discussed  at  len^h  in  the  next  chapter  We  shall  here  confine  our  atten- 
tion to  its  piiiTly  mechanical  action  in  causing  stenosis, 

CE8ophax*'al  tumors  other  than  cancer  are  very  rare.  Fibrous  pedunculated 
polypi  have  been  ol>served  a  few  times.  They  usually  orig-inate  in  the  lowest 
]Kjrtion  of  the  anterior  wall  of  the  pharynx,  hanging  down  into  the  oesophagus, 
which  they  may  thus  obstruct. 

A  second  cause  of  stenosis  is  the  conti^action  of  cicatrices  of  tbo  cesophaj 
wall.    The  most  frequent  occasion  for  this  is  the  extensive  ulceration  caused 
caustic  |x>is4jns,  such  as  concentrated  acids  en*  alkalies.     If  the  victim  escapes 
SjK'-edy  death,  he  is  almost  certain  to  havci  extensive  scnvs  formed  in  the  wall  of 
the  a:?snpbagus.    These  scai-^  radiate  irregularly  in  all  directions,  and,  contractiuj 
may  almost  completely  close  the  tube. 

Ulcers  from  other  causes,  resulting  in  stenosis  due  to  the  scars  they  leave,  are 
among  the  greatest  nirities.  SyphULs  has  been  the  well-established  cause  in  some 
iustiiuces,  and  Quincke  has  described  a  few  cases  where  there  were  ulcers  at  the 
lower  end  of  I  ho  oesophagus  analogous  to  the  itjund  ulcer  of  the  stomach,  or 
*' ulcer  due  to  digestion"  {vkie  infra).  These  ulcers  als<j  may  eventiLilly  produce 
cicati'icial  stenosis, 

A  thinl  and  rare  cause  of  stenosis  of  the  oesophagus  is  compression  frtim 
tumors  external  to  it.  Such  swellings  may  originate  in  the  thvTOid  gland,  or  in 
the  lymph-glands  of  the  neck  or  the  anterior  mediastinum;  or  the  swelling  may 
be  due  to  a  vertebral  abscess  or  an  aortic  aneurism.  This  form  of  stenosis  is  .sel- 
dom extreme,  for  the  portion  of  the  tube  pi'cssed  U]x>n  Is  usually  limited. 

Next  on  the  list  after  stenosis  due  to  compi-ession  is  usually  placed  what  is 
cuUetl  intemiittent  dysphagia  Uif/sphagta  Itifioriu).  This  term  Ls  appli*xl  to  the 
dilliculty  in  swallowing  which  is  said  to  be  caused  by  an  anomaly  in  the  course  of 
the  right  subclavian  artery.  The  artery  is  given  otf  as  the  last  bi*anclj  from  the 
ai'ch  of  the  aorta,  and  runs  toward  the  right  side  ju.st  beliind  or  just  in  front  of  the 
oesophagus.  It  seems,  however,  a  priori  ifnprobable  that  the  feeble  pressure  of 
this  vessel  as  it  pulsates  should  impede  deglutition;  nor  has  it  yet  been  proved 
to  do  so.  It  would  be  more  natural  to  l>plicve,  what  was  indeed  the  original  ex 
planation  of  the  phenomenon,  that  a  large  morsel  of  food  |mssing  down  the  cesop 
agiis  compresses  the  vessel  and  thus  excites  une4Lsiness  and  palpitation. 

Stenosis  due  to  foreign  biHlies  belongs  to  surgeiy.  It  need  not  be  stiid  that 
the  clinical  symptoms  diiFer  greatly  in  different  ca.s(js.  Not  only  the  obstructionj 
but  also  a  possible  laceration  and  cons<?quent  inHammation  are  to  be  considered. 
Occasionally  tiirush  has  been  abundant  enough  to  cause  pronounced  symptoms  of 
stenosis. 

Alx>ve  the  point  of  stenosis,  no  matter  how  the  contlition  arcjsc,  if  only  it  is 
well  developHid  and  has  lasted  a  certain  length  of  time,  the  circular  libers  of  the 
muscular  coat  are  more  or  less  hypertrophied.  This  hj^>ertrophy  is  due  to  the 
incRjased  force  r<^(iuired  to  pi'opel  the  ingesta  downwai*d.  In  many  cases  the  tub 
is  also  ditfusely  dilated  above  the  stenosis. 

Symptoms. — The  effect  of  every  oesophageal  stenosis  is  to  render  de^lutitioi 
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difficult  If  the  case  is  a  mild  one»  the  patient  experiences  notliin^  more  than  a 
modemie  pressure  in  the  oesophag^is  upon  swallowing.  He  feels  that  the  morsel 
is  longer  than  usual  in  i-eaching  the  stomuch.  Very  soon  he  notices  that  solid 
food  and  large  morsels  can  lie  swallowed  only  with  dilRciilty.  Acrortiingl^^  he 
isgT^ually  led  to  confine  himself  to  a  liquid  diet,  takes  only  small  moiithfuls, 
and  always  washiiiff  down  any  solid  food  with  a  swallow  or  two  of  liquid.  The 
narrower  the  stenosis,  the  more  he  is  troubled.  Finally,  even  liquids  can  he 
taken  only  slowly  and  in  sips. 

It  must  not  he  thought  that  the  dysphagia  just  described  is  due  exclusively  to 
the  mei^hanical  obstruction  of  the  lumen.  Sometimes  a  patient  i.s  almost  entirely 
unable  to  take  nourishment,  and  yet  at  the  autopsy  no  adequate  mechanical 
obetructibn  is  found.  Tlje  dyKphagia  mu-st  therefore  ho  due  to  some  lejnon  of  tlie 
muscular  coat  of  the  oesophagua.  Tlie  impaiT*ed  contractility  of  tlie  muscular  coat 
at  the  atTected  spot  is  always  a  potent  fact^jr  in  impeding  deglutition. 

As  soon  as  the  dysphagia  has  become  eonsideruhle  there  is  usually  regurgita- 
tion of  food.  At  first  only  a  portion  of  the  food  conn?s  up.  but  at  last  all  of  it.  If 
the  tube  has  become  dilated  above  the  stenosis,  food  may  collect  for  some  hours, 
and  then  be  regurgitated,  mixed  with  an  abundance  of  very  tenacious  mucus. 
We  saw  a  case  of  this  kind  where  the  patient  eoiild  fill  the  sac  above  the  stricture 
with  quit«  a  large  amount  of  ilnid  without  a  di*op  reaching  the  stomach.  If  he 
bent  his  head  sharply  forward^  the  collected  fluid  would  i-un  out  again  through 
his  mouth.  It  was  not  uutil  the  ptnich  vra»  completely  filled  that  a  small  amount 
of  liquid  would  trickle  through  the  stenosis  into  the  stomach. 

Although  the  dy.sphagic  symptoms  above  described  generally  imply  cesophag- 
eal  stenosis,  the  diagnosis  can  not  be  really  established  without  using  a  sound. 
Upon  intro<lucing  this,  it  is  usually  easy  to  detect  the  obstacle,  which  may  either 
allow  the  instrument  to  pass,  with  a  noticeable  jerk,  or  eW  prevent  its  further 
progress.  By  measuring  the  length  of  the  portitm  introduced  before  the  stenosis 
is  reached  we  am  learn  its  position.  On  the  average,  the  entire  distance  from  the 
teeth  to  the  cardiac  sphincter  is  in  adults  sixteen  inches  (40  cm.);  from  the  teeth 
to  tiie  beginning  of  the  rpsophagus,  six  inches  (15  cm.);  and  consequently  the 
length  of  the  latter  is  about  ten  inches  (25  cm,).  If  we  succeed  in  passing  a 
smaller  sound  through  the  stricture,  the  feeling  as  we  move  it  back  and  forth  will 
give  us  some  idea  of  the  length  of  the  stenosis,  or  will  detect  the  existence  of 
several  lying  one  below  the  other,  etc.  If  the  end  of  the  sound  can  be  moved 
about  very  freely  above  the  stenosis,  we  may  conclude  that  the  tube  is  dilated 
there. 

Hamburger  has  employed  auscultation  of  the  ccsophagus  for  diagnostic  pur- 
poses. If  we  list-en  l)ehind,  to  the  left  of  the  upper  dorsal  vertebrae  during  deglu- 
tition, we  hear  a  gurgling  sound,  due  to  the  act  of  swallowing,  extending  down 
the  tulje  to  the  sten«»sis,  but  no  farther.  Then  come  all  sorts  of  sounds,  some  of 
them  caused  by  the  fluid  trickling  slowly  through  the  narrow  part,  and  some 
caused  by  regurgitation.  In  general,  the  results  obtained  by  auscultation  are 
rather  variable  and  uncertain. 

Having  established  the  fact  of  the  existence  of  a  stenosis,  we  have  next  to  deter- 
mine its  nature,  which  is  our  chief  guide  to  prognosis  and  treatment.  In  certain 
instances  the  histc^ry  of  the  case  give«  us  the  needed  information.  The  diagnosis 
of  cicatricial  stricture  can  hardly  be  made  unless  the  patient  himself  tells  us  of 
being  burned  or  injured  by  caustic  poisons.  Tlie  previous  history  is  likewi.se  of 
gr&Sit  imfiortanoe  if  the  stenosis  be  due  to  foreign  bodi^  or  to  syphilis.  If  no  de- 
cisive ^etiological  factor  C4m  be  elicited,  we  must  carefully  examine  the  neck  and 
thorax,  with  regard  to  the  possible  existence  of  a  swelling  compressing  the  oesoph- 
Ufg^ia.    In  cases  where  an  aortic  aneurism  has  acted  in  this  way,  a  rhythmical 
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movement  has  soinetimes  been  roninmnicated  to  the  free  end  of  a  ^und  intro- 
duced  as  far  as  the  stenoRis.  If  the  physical  examination  does  not  reveal  a  com- 
pressing tumor,  and  particularly  if  the  stenosis  has  develoiMnl  giudually  and  in  au 
elderly  person,  wo  are  almost  compelled  to  assume  that  there  is  cancer  of  the 
cjesophao^us.  This  is,  after  all,  by  far  the  most  frequent  caiLse  of  oesophageal  strict- 
ure. If  the  new  growth  has  ulcerated,  a  little  portion  of  it  may  adhere  to  the 
end  of  the  prolie,  and,  on  microscopic  examination,  render  our  dia^^nosi^  of  carci- 
noma certain. 

The  prevailing  characteristic  in  stenosis  of  the  oesopha^s  is  inanitioxu  increas- 
ing as  the  dysphan^  increases.  The  piitient  gets  to  be  very  nmeh  emaciated,  and 
so  feeble  that  he  can  not  leave  his  l>ed.  The  temperature  is  subnormal;  for  weeka 
it  keeps  at  95''  to  97""  (:i5''-36°  C.)*  The  pulse  grows  very  small  and  slow,  being 
40  to  60  i3er  minute.  The  heart-sounds  are  soft.  Resiiiration  is  superficial  and 
slow;  and  towainl  the  close  of  life  short  pauses  occui*  after  expiration,  before 
inspiration  beg-tns.  The  stomach  and  intestines  are  so  empty  that  the  abdomen 
is  very  concave,  while  the  abdominal  walls  usually  feel  tense  and  resistant.  In 
all  cases  where  the  natui*e  of  the  stenosis  precludes  the  possibility  of  cure  or 
improvement,  death  results  fi^om  iuciHiasing  exhaustion,  the  lamp  of  life  gradu- 
ally llickerinff  out. 

PrognofiUi  and  Treatment— In  prognosis  the  main  factor  is  of  cotirse  the 
nature  rjf  the  stenosis.  If  it  Ls  due  to  forcig-u  IxKlies  or  U)  cicatrices,  it  may  be 
completely  cured.  In  stenosis  from  other  causes  it  is  often  ix>s8ible  to  produce 
considerable  impmvement,  at  least  temiwrarily.  The  final  result  must  be  con- 
fessed to  be  usually  unfavorable,  as  we  should  expect  from  the  nature  of  the  origi- 
nal trouble. 

The  treatment  is  chiefly  mechanical.  We  shall  not  speak  of  operations  for 
the  removal  of  now  g^rowths,  etc.  What  we  do  refer  to  is  a  melhtKlical  and  grad- 
ual dilattitinn  of  the  stricture.  Its  result-s  are  sometimes  brilliant,  particularly  in 
cicatricial  stenosis.  Other  varieties,  like  the  stenosis  from  cancer,  may  sometimes 
midergo  considerable  thoug-h  but  temjM»rary  improvement  with  this  treatment 

The  best  instrument  to  employ  is  the  flexible,  srHcallrHl  English,  (Esophageal 
boufjrie.  It  is  made  in  all  sizes.  If  the  stenosis  is  ver>-  narmw  indeed,  we  may 
have  U)  resort  to  catf^ut  at  first.  Whalebone  boug^ies,  with  olive-Bhaped  ivory  tips 
of  various  sizes  to  screw  on  the  end,  are  alw»  good,  except  tliat,  beinjt  stitfer.  there 
is  more  danger  in  using  them.  For  intrixluction  of  the  l>ouj2rie,  the  patient  should 
be  seatcfl,  with  the  head  slightly  extendetl  backward.  The  first  two  fingers  of  the 
left  hand  are  introduced  into  the  throat  and  guide  the  instrun\cnt,  previously 
well  oiled,  over  the  back  of  the  tongue  and  the  epiglottis  iuto  the  oesophagus.  Of 
couMie,  no  violence  uuist  be  used.  Otherwise  a  perforation  might  t^ciu'  if  there 
were  a  soft,  broken-down  cancer,  or  an  aortic  aneurism.  However,  such  a  mis- 
fortune is  very  exceptional. 

The  use  of  the  bougie  is  almost  invariably  beneficial  if  the  stricture  can  be 
passed.  The  patient  generally  finds  that  he  can  swallow  easier  than  before,  and 
will  himself  request  a  repetition  of  the  performance.  If  the  patient  is  an  intelli- 
gent ijcrson,  it  is  advisable  to  have  him  introduce  the  bougie  himself.  Patients 
often  acquu-e  even  gretiter  skill  with  it  than  the  physician  has.  The  bougie  should 
be  pas.sed  regularly  once  a  day,  or,  at  most,  twice  daily;  and  in  favorable  cases  we 
shall  be  able  gradually  to  increase  the  size.  If  so,  the  symptoms  speedily  abate, 
and,  with  tlie  increased  ingestion  of  food,  the  patient  gains  flesh  very  fa'^t 

If  the  stenosis  is  exti-eme,  and,  although  it  admitji  the  bougie,  does  not  allow 
of  sufficient  nourisbment,  we  must  pass  a  ttibe  into  the  stomach  through  which 
to  introduce  liquid  food.  Milk  is  the  best  food  to  choose.  Raw  eggs,  sugar,  wine, 
etc.,  may  be  mixed  with  it.    The  various  infanfs  foods  and  Hartenstein's  "Jegu- 
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minose ''  are  also  cxcxilkut.  Their  consistence  is  favorable  for  the  purpose,  and 
they  supply  a  considerable  amount  nf  nourishment  in  a  «niall  bulk. 

If  Uiis  tneann  »Uso  fails  us,  two  alternatives  are  left,  unless  we  are  to  resign 
cmr  patient  to  death  by  starvation  :  (l)  operative  interference,  ccsopba^otomy  if 
the  stenosis  is  high  up,  otherwise  gastroBUiniy ;  (2)  rect;il  feeding. 

For  iiiforniation  rdxjut  the  rij>erations  we  must  refer  tc*  surgical  literature. 
As  to  feecUng  per  rccUan,  its  results  are  never  brilliant.  It  is  indeed  pmbable 
that  life  may  be  by  this  means  somewhat  prolonged,  hut  not  indefinitely.  But 
the  moral  effect  Is  very  valuable,  when  the  patient  could  otherwise  receive  no 
nourishment  whatever.  The  sufferer  feels  that  something  is  being  done  to  avert 
absrdute  starvation. 

The  simplest  nmterials  for  the  nutrient  enemata  are  milk,  eggs,  aiid  wine;  to 
wliidi  we  may  mid  p<^psine  and  pancreatine  in  the  hojK*  of  pi"omoting  absorption. 
Lcul»e*s  pancreatic  meat  emulsion  is  still  better,  although  more  troublesome  in  its 
prei>aration.  Leube's  directions  are  as  follows:  About  five  ounces  (150  grm.)  of 
meat,  cut  very  thin  and  then  mincetl  finely,  and  alximt  two  f>unces  (50  grm.)  of 
niincod  pancreas  (from  the  calf)  free  from  fat,  are  to  be  stirre*!  ^vith  about  tliree 
ounces  (KK)  grm.)  of  lukewunii  water  imtil  the  mixture  has  the  consistence  of 
g^-uel.  Before  it  is  injected,  the  rectimi  should  be  cleansed  by  au  eneuia  of  plain 
water.     One  such  enema  is  to  be  given  daily. 


CHAPTER   IV. 
CANCER  OF  THB   CESOPHAGUS. 

JEtioh^^y  and  Pathology. — Cancer  is  the  most  important  and  most  frequent 
affection  uf  the  oesophagus.  We  have  already  mentioned  in  the  preceding  chap- 
ter that  often  stenosis  is  the  result  of  aircinoma  in  the  rpstiphageal  walls. 

Little  is  kiiown  abiut  the  Fctiology.  It  has  been  often  maintained  that 
!ne«'hanicAl,  chemical,  or  thennic  irritiition  of  the  mueous  membrane  nuiy  i-e-sult 
in  the  development  of  cancer;  but  this  is  not  certiiiu.  It  receives  s^toie  support 
from  the  i*emarkably  fi'equent  occurrence  «»f  tjesopluigeal  cancer  in  hai'd  drinkers. 
Now  and  then  the  patient  himself  will  allege  a  perfei*tly  detinite  cause  for  his 
disease,  such  as  the  lodging  of  a  foreign  Ixxly,  or  the  swallowing  of  a  very  large 
or  very  hot  morsel.  Still  it  Is  hardly  possible  in  any  particular  case  to  decide 
how  much  value  such  statements  have.  It  has  been  maintained  that  the  carci- 
noma sometimes  develops  in  the  scars  of  old  ulcei's.  This  is  of  interest  when  we 
recall  the  similar  fact  in  regard  t4>  ga.st.ric  carcinoum  {tide  infra). 

(Esophageal  cancer  follows  the  general  rule  in  beiag  most  frequent  in  elderly 
fjeople — somewhere  betwet;n  forty  and  sixty  yeai"s  oi  age.  Tlie  male  sex  is  de- 
cidedly mora  often  attacked  than  the  female. 

As  vve  might  expect  fi-ora  the  histological  character  of  the  epithelium  lining 
the  O-'sophagu.s,  primary  cancer  hei*e  is  iuvuriably  composed  of  iwivement  cells. 
The  new  growth  may  l>e  either  hard,  firm,  and  fibrous,  or  it  may  be  soft,  succulent, 
and  but  scantily  supplied  with  connective  tissue.  The  first  variety  corresponds  to 
the  *'  scirrhus"  of  oldi-r  wrilei's.  and  the  second  to  "  njwluUary  "'  cancer.  Usually 
the  new  formation  encircles  the  eiUire  tulie  like  a  ring,  extending  thi-ee  U*  ten 
centimetres  longitudinally.  Elxceplionally  a  still  larger  portion  of  the  tcsophagris 
LH  involved,  sometimes  alnu^st  all  tlm  mucous  membrane.  The  tumor  is  usually 
seated  in  the  lower  and  middle  thii-ds  of  the  ccsophagus,  being  much  rni-er  above, 

Symptoms  and  Complications,— In  the  great  mujorily  of  cases  the  symptoms 
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usual^  so  as  to  suggest  the  name  of  a  desquamative  catarrh.  It  is  in  only  a  few 
casos  that  the  scanty  mucous  glands  become  swollen  and  look  like  papules  upon 
the  surface  of  the  niembi*ane;  this  form  is  called  follicular  catarrh.  In  limited 
areas  the  desquamation  may  be  complete,  giving  rise  to  small  catarrhal  ci-osions. 
Likewise,  the  swollen  follicles  may  break  down  into  small  follicular  ulcers. 

In  chronic  catarrh  there  is  a  moderate  increase  in  the  secretion  of  nmcus,  and 
a  mai*ked  thickening  of  the  epithelium.  In  very  protmcted  case^  actual  papillo- 
mata  may  finally  be  formed.     In  some  cases  ulcers  are  seen. 

Cn^upous  and  diphtheritic  inflammations  of  the  rjasophagus  are  very  rare.  We 
have  aireatly  said  tliat  the  specific  pharyngeal  diphtheria  frequently  extends  into 
the  larynx,  but  only  exceptionally  into  the  gullet.  Still,  we  have  ouraelvea  seen 
in  a  ohild  a  stricture  in  the  upper  thiiMi  of  the  cfsophagus,  which  was  said  to  haye 
been  a  result  of  a  severe  attack  of  diphtheriji.  Isolated  cases  of  diphtheritic 
CBSophagitis  have  also  lieen  .sc^en  in  connection  with  severe  infectious  diseases, 
such  aa  typhiLs,  typhoid,  small-pox,  cholera,  pyaemia,  and  pulmonary  tuberculofiis* 
as  well  as  in  the  course  of  Brighfs  disease  and  cancer.  In  vanola  it  is  not  un- 
usual for  iK>cks  to  appear  upt»n  the  uisophagea^l  mucouH  membrane, 

A  purulent,  phlegmonous  oesophagitis  now  and  then  attacks  the  submucous 
layer.  It  may  he  either  diffuse  or  circumseribwl.  The  mucous  membrane  is  dis- 
sected up  from  the  muscular  laj'cr  by  the  pus,  aud  pushed  inward,  sti  as  to  dimin- 
ish the  himen  of  the  a?sophagus  more  or  less.  Most  of  the  cases  end  by  the  dis- 
charge of  matter  into  the  tube,  when  complete  i*ecovery  may  ensue.  If  the  mu- 
cous membrane,  however,  has  been  extensively  undermined,  Zenker  states  that  a 
fissure-like  cavity  may  }ye  left,  even  after  healiug  has  taken  place.  Its  walls  grow 
smoDtli,  and  fiually  acquire  a  layer  of  fix?sh  epithelium. 

Ftirulent  tesophagitis  is  caused  eitiier  by  the  pi'escncc  of  foreign  bodies  in  the 
oesophagus,  or  by  purulent  inflanmiation  in  neighboring  parts,  as  in  glandular 
abscess,  vertebral  abscess,  or  laryngeal  perichoiulritis.  It  ha^i  now  and  then 
resulted  from  the  action  of  concentrated  acids  and  the  like  upon  the  mucous 
membrane. 

The  action  of  corrosive  poisons  (corrosive  oesophagitis)  is  to  cause  necrosis 
of  the  tissues,  which  in  its  turn  i>rt>duces  inflammation.  The  inner  surface  of 
the  oesophagus  is  converted  into  a  rott-cn,  lupmorrhagic,  sloughing  mass,  of  a 
dirty  gray  or  jiliuost  black  color.  The  muscular  layer  itself  may  be  partly  de- 
stroyed. If  death  does  not  occur  s^ieeilily,  the  necrosed  portions  come  away,  leav- 
ing extensive  purulent  ulcers  behind.  Tliese,  if  they  heal  at  all,  cause  large  cica- 
trices and  stenosis. 

Symptoms.— The  milder  cases,  as  we  have  staled,  produce  almost  no  distinctive 
symptoms.  Possibly  thei-e  may  be  imin  along  the  a?sophagu8,  or  at  s*7me  one  point 
in  it,  during  degkitiLion.  In  a  more  seveit*  case  the  jiain  may  be  great;  but  the 
other  symptoms  are  usually  too  grave  for  this  to  excite  spt^cial  attention.  Labo- 
rious deglutition,  aud  the  feeling  as  if  the  food  were  inclined  to  stick  in  the  throat* 
result  from  implication  of  the  muscular  layer.  A  diagnosis  of  tlie  particular  form 
of  a?sophagitis  is  attainable  only  when  the  letiology  guides  us  to  it. 

Ti'eatment  must  be  purely  symptomatic.  No  .solid  food  should  l>c  taken.  The 
pain  is  to  be  allayed  by  hits  of  ice,  or  by  morphine. 


DILATATION  OF  THE  CES0PHA0U8. 


3^3 


CHAPTER   II. 
DILATATION  OF  THB  ajBOPHAGUB. 

1.  Bifose  Dilatation. 

BiFFUSE,  spindle-shaped  dilatation  of  the  cesophajfus  is  observed  as  a  result  of 

iclui*e  of  the  cardiite  orifice.  At  first  the  mugw-ular  coat  hypertrophies  im  the 
"orifice  contracts,  and  is  able  to  overcome  the  obstruction,  so  that  there  is  nt>  dila- 
tation ;  but  as  soon  as  the  muscles  are  paralyzed,  and  food  collects  behind  the 
stricture^  the  dilatation  begins  and  keeps  on  increasing*.  The  ©ctasis  is  g^reatest  at 
the  lower  end  of  the  tube,  as  is  natural  from  its  mode  of  origin,  and  gradually 
diminLshes  upward. 

There  have  Ix^'u  a  very  few  well-substantiated  instances  of  this  diffuse  spindle- 
shaped  dilatation,  without  any  demonstrable  stenosis  of  the  cardiac  orifice.  Their 
cause  is  unknown.  Sometimes  the  walls  of  the  oesophagus  may  Imve  been  rcn- 
dcrtxl  more  yielding  and  less  contractile  by  a  pretredent  inrtannnatiffn  or  c>tlier 
disoixler.  In  other  cases,  s<jme  chance  bend  or  distortion  of  tlje  lower  end  of  the 
cesopha^s  may  have  producetl  a  mechanical  obstruction.  In  some  eases  the  ex- 
citing cause  is  said  to  be  a  blow  on  the  chest,  or  the  lifting  of  a  heavy  weight. 

The  symptom  of  this  condition,  when  well  developetl,  is  a  chronic  difliculty  in 
deglutition,  histing  perhaps  for  ye^i-s.  The  pitient  himself  fccLs  that  most  of  the 
footl  he  outs  does  not  reach  the  stomach,  hut  lodges  higher  up.  Usually  the  ftjod 
is  sixm  afterward  vomited,  or  rather  guli>ed  up.  When  there  is  stenosis  of  the 
cardiac  orifice,  the  explanation  of  these  symptoms  is  easy.  It  is  much  hanler 
to  explain  the  almost  equal  dysphagia  where  tliere  is  dilatation  without  stenosis. 
Sometimes  a  localized  bulging  of  the  wall  causes  the  f«:>o<l  to  collect  in  that  siKit, 
and  thus  to  obstruct  the  hmien.  As  is  Ut  be  ex|>ected,  the  jKirtial  or  complete 
hindrance  to  the  ingestion  of  food  results  in  marasmus. 

If  1110*6  is  stenosis,  it  can  easily  be  detected  with  the  oDsophageal  sound,  and 
all  the  symptfima  thus  explaiiKNl.  In  the  i*are  cases,  however,  of  iliffuse  dilata* 
tinn  without  stenosis,  the  use  of  the  sound  does  not  give  us  so  nmch  information. 
If  the  instrument  passes  readily  into  the  stomach,  we  may  safely  exclude  strict- 
ui-e:  but,  in  one  cai^e  of  our  own,  we  made  an  erroneous  diagnosis  of  a  diverticu- 
lum, lx»causc  the  sound  sometimes  glided  readily  into  tlie  stoninch,  and  sometimes 
could  uot  Ije  passed.  A  pocket  must  have  been  formed  at  the  lower  end  of  Ihe 
dilated  tulw?,  in  which  the  scjuud  caught. 

The  treatment  is  dii-ected  chiefly  t^)  the  satisfactory  nourishment  of  the  pntient; 
for  the  ues4:)phageal  ti'ouble  itself  is  dangerous  only  as  its  pi'events  the  t4iking  of 
ftKid  and  leads  to  starvation.  We  do  not  speak  of  the  initial  lesion,  if  there  Ije 
one,  which  causes  the  dilatation.  If  nourishment  can  be  given  through  a  stomach- 
tube,  the  patient  almost  invariably  shows  a  rapid  improvement,  which  lasts  as 
long  a,s  the  artificial  feeding  can  lie  kept  up.  If,  however,  any  cause  prevents  the 
introduction  of  the  tube,  we  must  resort  either  to  nutrient  enemata  ivide  infra) — 
and  these  will  not  support  the  system  indefinitely — or  we  must  miike  a  ga.'*trie 
fistula.  In  the  latter  case  the  prognojsis  depends  on  the  success  of  the  operation 
and  the  nature  of  the  original  lesion. 


2.  BiYerticnla. 

.Etiology  and  Pathology. — Circurascribed  p<3uches  in  the  wall  of  the  oesopha- 
Rus  are  termed  diverticula.  They  are  divided  into  two  essentially  distinct  varie- 
ties, according  to  their  mode  of  origin.  Zenker  has  given  them  the  names  of 
pressure  and  traction  diverticula. 
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The  dtverticulwii  clue  to  pressure  is  extrerue]  j  rare.  It  is  caiise<l  by  pressure 
upon  tlie  mucous  menibraDe  fi-om  within,  by  wbicli  sorae  abnormally  weak  spot 
is  forced  outward.  All  cases  that  have  lx«ii  carefully  examined  thus  far  have 
shown  that,  histoloo-ieally,  the  wall  of  the  diverticulum  is  not  the  distended  but 
otherwise  unchanged  wall  of  the  cesophagus,  but  Ls  composed  exclusively  of  the 
mucous  nienibrane  and  the  thickened  submucous  coat.  We  are  therefore  obliged 
to  supjwse  that  Ihe  mucous  membrane  is  pushed  out  like  a  hernia  through  some 
gap  in  the  muscular  coat.  It  is  only  about  the  neck  of  the  diverticulum  that  any 
muscular  fibers  are  found. 

The  original  factor,  therefore,  in  the  occurrence  of  a  pressure  diverticulum  is 
apparently  t4j  be  sought  in  some  circumscribed  lesion  of  the  muscidar  coat.  As  a 
result  of  several  observations,  it  is  established  that  a  foreign  body,  sticking  in  the 
tliroat,  may  separate  some  of  the  muscular  fiix'rs  and  push  the  nmcous  membrane 
through  the  gap  thus  formed.  Or  a  severe  injury  leiids  to  a  trifling  rupture  of 
the  muscular  coat,  and  then  the  food,  as  it  is  Ijeing  swallowed,  presses  out  the 
mucous  membrane  at  this  weakened  spot.  There  are  still  many  otht'r  cases  where 
the  true  origin  of  the  diverticulum  remains  obscure. 

As  soon,  however,  as  the  formation  of  the  pouch  iuis  once  begun,  there  are 
many  influences  to  make  it  grow  kirger.  Each  successive  bit  of  food,  as  it 
glides  by,  presses  upon  this  jiekling  and  inelastic  si>ot.  Gradually  a  little  sac  is 
formed,  in  which  ]>its  of  food  lodge.  These  exercise  a  constant  pressure  ui>on  the 
wails  of  the  pouch,  and  by  their  weight  di-ag  it  bodily  downwai-d.  The  lai'ger  the 
pouch,  the  moi-e  it  holds,  and  consequently  the  more  it  grows.  Thus  a  pressure 
diverticulum  of  the  smallest  size  originally  may  gradually  attain  to  a  diumeter  of 
four  inches  or  more.  The  general  shape  of  the  diverticulum  may  approach  the 
hemispherical,  or  it  may  be  moi'e  cylindrical  or  ijear-shaped. 

It  is  renutikable  that^  with  very  rai'e  exceptions,  the.He  pressmt^  diverticula  ai'c 
always  situatwl  at  the  Ix^ginniug  of  the  cesophagus,  or  rather  between  it  and 
the  pharynx^  and  almost  mvariobly  aflect  the  posterior  wall.  The  pouch  hangs, 
lhcrefoi*e,  in  front  of  the  spinal  column.  It  pushes  out  through  the  lowest  fiijers 
of  the  inferior  constrictor  of  the  pharynx;  and  the  feebleneas  of  this  muscle  is 
appftrently  a  pot<3ut  factor  in  determining  the  precise  point  nf  origin. 

The  ciises  thus  far  seen  have  Ixi'en  almost  all  in  men,  and  at  a  rather  advanced 
age.     A  few  cases  have  occurred  in  chikliTn. 

Traction  diverticula  are  much  more  cnmnion,  but  in  most  instances  have  little 
int42rest  except  for  the  pathologist.  They  ai-e  not  infrequently  found  unexpc-ctedly 
at  the  auto|>sy,  R*>kitansky,  and  later  Zenker,  have  given  explanations  of  their 
occurrence:  some  tissue,  which  1ms  formed  adhesions  to  tlie  cesophagiLS.  contracts 
and  gradually  pulls  out  the  a*sophage^d  wall  in  the  shape  of  a  funnel.  Bronchial 
glands  are  apt  to  be  the  seat  of  the  contractile  change.  These  glands  are  situated 
ueai'  the  bifurcation  of  the  trtwhea,  and  accoi^ingly  the  traction  diverticula  occur 
oftenest.  at  this  level.  There  may  be  two  or  three  in  one  subject.  They  are  rarely 
over  a  thini  of  an  inch  in  depth.  Frtim  within,  the  mucous  mend^rane,  much 
wrinkled  transversely,  is  seen  to  be  drawn  towai'd  the  apex  of  the  diverticulum. 
The  wall  of  the  latter  consists  either  of  the  mucoiLS  luembrane  alone,  bulging  out 
like  a  hernia,  or  of  the  mucous  membrane  covei-ed  by  the  muscular  layer.  Inas- 
much as  chilili-en  quite  often  sulTer  fixmi  suppuration  and  caseation  of  bronchial 
glands,  with  subsequent  shrinkage,  we  see  why  traction  diverticula  are  frequent 
in  children. 

Clinical  History,— The  large  pressure  diverticula  always  cause  grave  symptomF?, 
for  they  obstruct  more  and  more  each  day  the  passage  of  food.  At  first  there  is 
scarcely  any  disturbance.  Gr'adually,  however,  degK»tition  is  impeded.  A  por- 
tion of  the  food  lodges  in  the  pouch,  and  is  either  wholly  or  in  part  regurgitated^ 


DILATATION  OF  THE  (ESOPHAGUS. 


though  jjerhaps  not  hnraetl lately .  Decomposition  is  apt  U>  take  place  in  tho  con- 
tents nf  the  diverticulum,  ^viog-  rise  to  foulness  of  the  breath  and  to  nausea.  The 
dari^tT  rt^oches  its  climax  when  the  distended  nac  presses  sidcwisc  upon  the 
ceHopba^us  and  closes  its  lumen,  so  that  no  fixni  reaches  the  sti>macli.  After 
protracted  «itrauglin|^  and  voniitinj^^^  the  material  may  be  in  part  ejected^  and  llie 
patient  enabled  once  more  to  swallow. 

Of  course  the  sj-raptoms  in  individual  crises  dei)end  upon  the  mechanical  cm\- 
ditioiis  present,  and  may  vary  greatly.  Patients  contrive  all  sorts  of  manipula- 
tions, by  which  tliey  mainage  Ui  get  at  least  some  jxjrtion  of  their  food  do^vn.  Such 
individuals  may  maintaiu  a  tolerable  decree  of  nutrition  for  years,  altbough  lliey 
scarcely  ever  are  in  a  nomial  condition.  But  at  last  some  cause  or  other  reDdei*s 
the  amount  of  food  ingested  inadequate;  whereupon  a  rapidly  proj^ressive  maniu*- 
mus  sets  in,  and  the  patient  will  inevitably  starve  to  death  unlei«  some  relief  is 
afforded. 

Tlie  moat  valuable  objective  evidence  in  these  cases  is  gained  by  the  use  of  the 
CBBOphageal  sound.  If  the  s^jiuud  enters  the  sac,  its  passage  is  imi>eded.  If  it 
happens  to  slip  by  the  mouth  of  the  divorticuhim,  it  glides  readily  into  the 
stomach.  This  varying-  result  may  sometimes  be  obtained  at  one  sitting  by 
repeated  trials,  and  is  of  the  greatest  importance  in  making  the  diagnosis. 

Ill  some  instances  where  the  sac  was  large,  a  tumor  in  the  neck  has  been 
observed  at  one  side  of  the  trachea,  appearing  after  eating  and  disappearing  when 
the  sac  emptied  itself.  Sympt<^ros  due  to  compression  of  the  recurrent  and 
phrenic  nerves  and  of  the  blood-vessels  have  been  noticed  in  some  coa&L 

Auscultation  of  the  a>sop]iagus  during  the  act  of  swanowiiij;^  has  been  pnctioed, 
and,  of  late,  attempts  have  l>een  made  to  examine  it  with  a  .s]>eculum.  Wliether 
these  methods  of  inveMigation  ^dll  prove  valuable  for  diu;rnosticating  diverticula, 
cxi)erience  must  determine. 

The  traction  diverticula  are  usually  of  no  clinical  importance.  They  do  not 
affect  deglutition  at  all,  and  tlieir  size  is  too  limited  to  pernjit  any  great  accumu- 
lation of  f«K)d  ju  them.  There  is  but  one  way  in  which  they  are  dangerous:  the 
apex  of  the  fmyiol  iitay  undergo  ulceration  and  perforation.  A  forc^ign  l)ody,  like 
some  bit  of  fmnl,  pnidut'es  necwisis  of  the  wall,  by  what  is  probably  at  lirst  a  purely 
mechanical  irrit-iitinn.  The  tissue  ulcerates;  and  then  the  inllamination  may 
gradually  prf>gre.ss  till  it  causes  a  severe  and  usually  fatal  illness.  The  most  fre- 
quent event  is  perforation  into  a  briinchus,  followed  l»y  the  aspiration  of  food  and 
pulmonary  gangrene.  Or  the  perforation  takes  place  into  the  pleural  cavity, 
exciting  an  ichorous  empyema.  In  other  cases  the  pericardium  or  a  large  vein 
has  been  pt*rfomt*Ml.  Many  a  case  of  apparently  spontaneous  jmlmonary  gan- 
grene or  punilent  inflammation  of  the  anterior  mwliastiimm  or  empyema  has 
been  found  at  the  autopsy  to  have  been  brought  about  in  the  way  above  indicated. 
These  occurrences  are  fortunately,  however,  exceptional. 

Treatment.— Tho  only  possible  way  of  treating  the  large  pressure  diverticula 
successfully  w^ould  Ije  by  o|)eration.  Perhaps  surgery  will  some  day  win  victories 
in  this  domain.  In  the  mean  while  our  efforts  are  routined  to  suKtaining  the 
patient.  If  he  can  not  swallow,  we  must  try  to  feed  him  thi-ough  a  tube.  As 
long  as  this  is  possible,  starvation  is  averted.  The  best  way  is  to  have  the  patient 
pass  the  tuln?  himself.  He  will  find  out  how  b«^t  to  avoid  the  sac  and  reach  the 
Btozuach.  If  foofl  can  no  longer  be  given  in  this  way,  there  remain  two  altema- 
ttves:  rectal  feedirtg  (vidr  infra),  or  making  a  gastric  fistula.  As  to  the  latter, 
there  lias  been  thus  far  verj'  little  practical  experience,  because  cases  are  so  rare. 

The  traction  diverticula  admit  of  no  special  treatment.  If  the  events  above 
mentioned  occur,  we  must  endeavor  to  meet  the  indications  of  the  individual  case. 


DISEASES  OF  THE  DIGESTIVE  ORGANS. 

given.     We  may  order  as  much  bicarbonate  of  sikIh  or  as  much  mag-nesia  as 
rest  on  the  point  of  a  pen-knife.     The  so-called  stomachics  and  bittei*s  are  abo'l 
often  prescribed,  such  as  couipound  tincture  of  gentian  or  tincture  of  rhubarb. 
If  tJie  vomiting  is  obstinate,  the  best  remedies  are  bits  of  ice,  sips  of  cold  seltzer 
water,  or  small  doses  of  opium.     If  tlie  bowels  are  constipated,  Carlsbad  salts, 
Hunyadi  water,  or  rhubarb  may  be  given. 


CHAPTER  n. 


CHRONIC  GASTRIC   CATARRH. 

{CAtVHie  Oastritli,     CAronie  D^»/»^/nriii,) 

JEtiology.— The  same  injurious  influences  which  produce  acute  gastric  catarrh 
if  frequeutly  recurring,  excite  tlie  chronic  foiHn  of  the  disease.  The  most  potent 
causes  are  improper  diet  and  the  inipi-oper  use  of  alcohol.  Individual  predisposi- 
tion is  important  in  this  as  well  as  m  the  acute  disease.  &imctinies  it  even  seems 
to  be  a  matter  of  inheritance.  It  is  not  a  rare  thing  to  find  that  a  lai'ge  number 
of  the  members  of  a  family  have  a  ''weak  stomach.'' 

Chix>nic  gastric  catarrh  is  not  always  a  primary  affection.  It  may  be  secondary 
to  some  otlior  disease.  All  diseases  which  result  in  passive  bypera^mia  of  the 
portal  system,  such  as  cirrhosis  of  the  liver  or  thromlx>sis  of  the  purtal  vein,  ar© 
not  infrequently  folio weil  by  gastric  catarrh;  and  when  the  disease  occurs  in  per^ 
sons  atflicted  with  chronic  ciirtliac  or  pulmonary  disease,  it  is  to  Iw  regarded  aa  in 
part  due  to  stasis. 

Pathology. — The  macroscopic  changes  in  the  gnstric  mucous  membrane  are  in 
most  eases  very  sUght.  Usually  it  is  coatf'cl  with  a  layer  of  tough,  gi*ayish-white 
mucus,  in  vvliieh  is  suspended  a  greater  or  less  nmnunt  of  detitched  epithelium. 
The  membrane  is  red,  unless  rendered  gray  by  excessive  pigmentation.  The 
changes  are  almost  always  most  extensive  in  the  pyloric  I'egion. 

If  the  catarrh  Is  of  long  duration,  there  may  be  still  further  changes.  The 
mucous  membraue  often  seems  smooth  and  atrophied.  Tlie  glands  are  narrower 
and  shorter  than  nornml,  and  the  connective  tissue  Ijetween  them  is  increased  in 
amount.  Other  cases  present  hyijerplasia  of  the  raucous  mendjrane.  The  internal 
surface  of  the  stomach  is  thickeMcd  and  raammillated.  The  hyperplasia  in  these 
cases  atfects chiefly  the  tubes  of  the  glands  in  the  mucous  membrane,  although  the 
submucous  layer  may  also  be  considerably  thickened. 

Symptoms,— The  symptoms  of  dislurbetl  gastric  digestion,  or  dyspepsia,  to  be 
observetl  in  all  sufferers  from  chronic  gastric  catarrh,  are  referable  to  the  follow- 
ing functional  anomalies: 

The  secretion  of  the  gastric  juice  depends  upon  the  maintenance  of  the  circola- 
lion  of  the  blood  in  the  gastric  mucous  membrane.  This  is  merely  in  accordance 
with  a  general  rule.  It  is  easy,  therefore,  to  compi-^hend  that  any  inflammation,  dis- 
turbing as  it  does  the  circulation  of  the  blood,  must  modify  the  gastric  secretions. 
We  may  also  assume  that  a  deficiency  in  tlie  secretion  of  the  gastric  juice  is  the 
chief  factc»p  in  prmlucing  the  dysjiepsia  which  accompanies  Ixith  the  primary  and 
inflararaalory  c^it'irrh  and  that  re.sultiug  from  venous  stasis.  The  possible  diminu- 
tion in  the  prmluction  of  pepsine  is  probably  not  of  great  importance  in  this  con- 
nection ;  for,  like  any  other  ferment,  a  very  small  amount  of  it  would  prove  efficient 
under  favorable  circumstances.  What  seems  of  more  importance  is  the  dimin- 
ished proportion  of  hydrochloric  acid  in  the  gastric  juice  of  patients  with  chj'ouic 
gastric  catai'rli — a  condition  which  has  been  repeatedly  pi-oved  to  exist.     The  pro- 
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digestion  are  thereby  not  a  little  lowered  arid  impeded.  It  is  self-evident 
cases  where  thcii?  is  actual  atrophy  of  the  mucous  membrane  and  of  the 
glands  in  piirticular,  tlie  normal  pw>cesses  of  gastric  secretion  may  be  still  more 
seriously  impai^pd- 

A  further  unfavorable  result  of  the  imperfect  digestion  dependent  on  tlie  lack  of 
hydrochloric  acid  Is  that  the  undigested  food  is  very  apt  to  undergo  abnormal  fer- 
mentation and  decomposition.  These  fermentative  processes  give  rise  to  lactic, 
butyric,  and  acetic  acids,  and  to  alcohol.  The  direct  cause  of  their  pi-oduction  is 
that  the  ferment-producing  sijorea  are  not  destroyed  by  the  gastric  juice,  as  they 
would  be  under  normal  conditions.  On  the  contrary,  they  find  in  the  food 
stagnating  within  the  stomach  the  most  favorable  conditions  for  the  development 
of  their  activity.  These  products  of  abnonikal  fermentation  in  their  turn  irritate 
the  gastric  mucous  membrane  and  prolong  the  catarrh. 

Another  factijr  contributes  to  the  disturbance  of  the  normal  digestive  processes, 
namely,  the  excessive  secretion  of  mucus.  As  mucus  has  an  alkaline  reaction,  its 
presence  neutralizes  a  jmrtion  of  the  acid  in  the  gastric  juice  and  lessens  the 
P«itency  of  the  latter.  The  mucus  also  does  harm  in  a  purely  mechanical  way.  It 
envelops  all  the  ingesta,  and  tlius  to  no  small  degree  prevents  the  gastric  juice 
from  reaching  them.  Morsels  completely  covered  with  mucus  can  remain  for 
quit«  a  long  time  in  the  stomach  without  being  digested. 

A  very  grea-i  Importance  attaches  to  the  motor  disturbances  which  the  stomach 
suffers  in  chronic  catarrh.  The  normal  iJoristalsis  is  of  course  an  essential  factor 
in  the  process  of  digestion.  It  is  its  function  lo  bring  all  portions  of  the  contents 
of  the  stomach  successively  into  adequate  conttict  with  the  mucous  membrane. 
Thus  alone  is  the  uniform  digestion  of  the  entire  mass  rendercil  possible;  and,  as 
physiology  has  taught  us,  the  gastric  secretions  ai-e  continually  being  stimulated 
by  the  coutact  of  the  still  undigested  fof»d  with  the  lining  membrane.  Lastly,  it  is 
the  peristalsis  again  which  pushes  on  the  already  digested  food  into  the  duode- 
num, and  thereby  prevents  the  useless  accumulation  of  matter  within  the  stomach. 

Now,  gastric  peristalsis  Is  undoubtedly  much  impaired  in  catarrh.  One  reason 
for  this  is  the  actual  harm  done  the  muscular  coat.  Every  decided  inflammation 
renders  the  muscuhir  layer  a?dematous,  and  thus  inii>cdes  its  activity.  In  all 
cases  where  food  accumulates  in  undue  amount  in  the  stomach,  the  muscular  coat 
is  gradually  so  stretched  as  to  become  still  more  incapacitatCHl  for  its  proper  func- 
tiona.  A  factor  which  is  perhaps  of  still  greater  importance  than  thcise  lesions  la 
the  dimini-sbed  vigor  of  the  normal  excitants  of  the  peristaltic  movements.  We 
learn  from  physiology  tliat  the  chief  part  in  arousing  peristalsis  is  played  by  the 
Bomially  constituted  gastric  juice,  and  more  es^>eciaily  by  the  acid  therein  coo- 
taioed.  It  follows  that  all  influences  which  modify  the  amount  or  comjMigition  of 
the  gUBtric  juice  must  have  tlie  remote  effect  of  diminishing  the  gastric  peristalsis. 
The  resulting  evils  can  be  inferred  from  what  has  been  already  8tate<i.  Digestion 
is  impaired,  and  abnormal  decouiixjsition  promoted ;  and  each  effect  becomes  in 
turn  a  cause  of  further  derangement. — a  condition  of  things  which  wc  are  con- 
stantly" meeting  in  the  pathology  of  digestion. 

It  reniains  to  be  stated  that  absorption  is  impeded  in  chrome  ga.stric  catarrh. 
It  has  been  shown  in  Ludwig's  physiological  lalxiiittory,  in  Lcipsic,  that  no  incon- 
siderable portion  of  the  peptones  manxifactured  in  the  stomach  are  absorl»ed  by 
the  blood-vessels  in  its  walls.  Now,  as  the  cirtndation  is  disturbed  by  the  in- 
flammation^ we  should  expect  the  absorption  nt  peptones  to  be  thereby  diminished. 
The  peptones  remaining  in  solution  within  the  stomach  and  not  absorbed  have 
been  shown  by  experiment  to  disturb  and  delay  the  transformation  of  fresh  albu- 
minous sul>stances  into  peptones.  Tlie  diminished  peristaltic  action  also  tends  to 
prolong  the  time  during  which  the  peptones  remain  in  the  stomach;  and  nimiep- 
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ous  obserrations  teach  that  normal  peristalsis  has  a  direct  influence  in  promoting- 
absorption,  j>c>  that,  if  it  be  diininislied,  absorption  is  checked. 

We  have  therefore  a  whole  serieii  of  factors,  all  of  whicli  contribute  to  disturb 
the  normal  processes  of  digestion.  We  have  discussed  tbem  at  iome  lenorth,  bt»- 
causc  they  serve  to  explain  not  only  the  digestive  symptoms  of  chronic  g-astric 
catarrh,  but  those  of  almost  all  the  other  gastric  diseases. 

If  we  now  proceed  to  the  symptoms  which  lead  us  to  a  diagnosis  of  dy8i>ep8ia  or 
ehrijnic  gastric  catarrh,  we  find  first  anorexia.  This  symptom  is  common  to  all 
gastric  disorders.  There  is  sometimes  a  moderate  appetite,  but  it  is  soon  changed 
to  a  feeling  of  repletion  upon  tlie  ingestion  of  even  a  slight  amount  of  food.  In 
other  cases  there  is  actual  dislike  for  any  form  of  notLrishment;  the  patient  eats 
little,  and  prefers  highly  spiced,  piquant  dishes.  There  is  often  a  persistent  bitter, 
ilat,  or  otborwise  abiioniial  and  di^greeable  taste  in  the  mouth. 

Subjective  scn.sations  in  the  i-egioii  of  the  stomach  are  rarely  entirely  absent. 
As  a  rule,  thei-e  is  a  feeling  of  fullness  or  pressure  and  of  dull  r»ain.  Tliese  troubles 
may  either  lie  constant,  or  <x^cur  after  meals. 

The  eructaticm  of  gas  is  a  very  frequent  aud  annoying  symptom.  Often  a  sour 
liquid  comes  up  with  the  gas  ("sour  stomjich  ").  The  gas  is  a  mixture  of  atmos- 
pheric air  and  the  abnormal  gaseous  prtxlucts  of  the  decomposition  which  takes 
place  in  the  stomach.  Hydrogen,  carbonic  dioxide,  and  occa.sionally  inflammable 
giises,  such  a.s  marsh  ga«,  have  been  detected.  The  sour  masses  regurgitated  irri- 
tate the  oesophagus,  and  give  rise  to  a  sharp,  burning  sensation,  known  as  "  heart- 
burn." 

lu  many  instances  the  feeli  ng  of  nausea  is  superseded  by  actual  vomiting.  This 
almost  always  takes  place  either  directly  after  eating  or  an  hom*  or  two  later. 
The  vomitus  consists  mainly  of  undigested  footl,  usually  mixed  with  a  largo 
amount  of  mucus.  The  chemical  reaction  nmy  be  either  neutral  or  strongly  acid. 
If  acid,  however,  it  is  often  not  made  so  by  hydiKMihloric 
acirl,  but  by  tlie  acetic,  lactic,  or  fatty  acids  generated  by  the 
abnormal  fermentation  gtT^ing  on  within  the  stomach.  That 
the  conieuLs  of  the  stomach  have  an  acid  reaction  is  no 
proof  that  the  gastric  juice  has  peptonizing  pn>perties,  for 
none  of  these  other  acids  have  nearly  so  much  efficiency  in 
promoting  digestion  as  has  hydrochloric  acid.  They  may 
even  at  times  check  the  process.  A  small  amount  of  blood 
may  l)e  mixed  with  the  matter  vomited,  but  need  not  excite 
apprehension.  Microscopic  examination  reveals  little  that  is  characteristic.  The 
cells  of  the  yeaat  fungus  are  fitHjuently  found,  and  also  the  mrrina  teritriculi 
(see  Fig.  34).  We  may  add  tbat  this  latter  has  apparently  no  connection  with 
the  abnonnal  processes  of  fermentation. 

A  peculiar  kind  of  vomiting  is  extremely  frequent  in  the  chronic  gastric  <jatarrh 
of  drunkards.  We  refer  to  the  well-known  morning  vomiting  of  a  waterj*  fluid, 
which  is  usually  alkaline  in  reaction,  and  apparently  consists  at  least  in  part  of 
saliva  that  has  been  swallowed,     i  Vide  also  page  357.) 

The  physical  examination  shows  malnutrition  (vide  infra),  but  not  much  that 
is  distinctive  of  the  disease.  The  center  of  the  tongue  is  oftCJi  coated^  while  it« 
point  and  edges  are  red.     Considerate  salivation  not  infrequently  exists. 

The  epigastrium  seems  m  many  cases  unchanged.  Sometimes  the  stomach  is 
distended,  and  somewhat  tender  on  pressure.  On  palpation,  a  splashing  can  some- 
times be  both  heard  and  felt.  Its  presence  usually  indicates  dilatation  of  the  stom- 
ach (q.  t\). 
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EXAMENATION  OF  THE  CONTENTS  OF  THE  STOMACH  BY  MEANS  OF  THE 

Stomach-tube. 

Tlie  examination  of  the  contents  of  the  stomaoh  with  the  aid  of  tlie  stoniach- 
ttibe  is  much  more  important  than  the  mere  external  examination  of  the  stomach, 
which  iLsnally  affords  little  inforToation.  This  newer  method  of  research  was 
introduced  mainly  by  Leube,  aod  by  its  meiins  we  are  able  to  learn  about  many 
of  the  processes  of  digtstiou,  and  to  obtain  a  somewhat  cleai-er  iusighl  into  the 
especial  forms  of  di^stive  disturbance  which  may  he  present.  The  use  of  the 
stomach-tube  for  this  purposie  has  indeed  certain  inconveniences  for  the  patient, 
and  therefui-e  it  will  not,  of  course,  be  used  immediately  in  ererj^  case.  If,  how- 
ever, we  have  to  deal  with  any  ohstinate  disorder  of  the  stoma<.*h,  investigation  hy 
means  of  the  tube  is  the  more  desirable  because  wo  may  thus  fibtain  data  valuable 
not  only  from  a  diagnostic  but  also  from  a  therapeutic  point  of  view. 

The  first  question  whi<di  can  be  determined  with  the  aid  of  the  stomach-tube 
relates  to  the  time  occupi«^l  in  dig-estion,  or,  in  other  words,  to  the  motor  i)43wer  of 
the  stomach.  The  best  tube  in  use  is  the  soft  catheter  of  Nelaton,  supplie<I  at  its 
lower  end  with  suHiciently  wide  openings.  Numerous  expenments  on  healtliy 
human  beings  have  sho\vn  that  under  ortlinary  circumstances  gastric  dij^cstion  is 
ended  in  six  or  seven  hours  at  the  latest,  so  that  we  should  find  the  healthy  stom- 
ach completely  empty  six  or  seven  hours  after  the  last  meal.  Indeed,  fi^>quently 
this  is  the  case  much  earlier,  say  thi'ee  or  four  hours  after  a  meaJ.  The  investig'a- 
tion  of  this  point  in  disease  of  tlie  stomach  is  usually  carried  out  in  the  following 
way :  The  patient  is  g"iven,  either  in  the  mominfj:  fastin^if  or  at  ntMjn.  a  so-called  test- 
meal  ;  this  consists  either  of  flesh,  such  as  minced  beef-steak,  with  a  roll,  or  merely 
of  a  roll  unth  some  tea.  Six  or  seven  hours  after  this  meal  the  stomach  is  rinsed 
out  witli  lukewarm  water.  In  nornial  digfcstiou  the  rinfve-water  is  almost  imm*- 
fectly  clear,  and  contains  at  most  a  few  small  bits  of  mucus  and  the  like,  while  in 
dysjicpsia  there  are  still  present  in  tlie  stonuu'h  numerous  remnants  of  the  inp:esta. 
This  latter  condition  demonstrates  with  certainty  the  presence  of  disoi-doi-s  of 
di^stion;  while  the  sufficiently  rapid  emptyinjcr  of  the  stomach  is  in  most  cases  a 
sig^n  of  normal  digestion,  although  it  may  sometimes  exist  despite  some  few  devia- 
tions from  ))erfect  health. 

We  nnist  thewfore  endeavor  to  make  further  mvesti{7ation  as  to  the  quality 
of  the  gastric  juice  and  the  digestive  |Kiwer  of  the  stomach,  and  for  this  purpose 
also  the  stomach-tube  is  indispensable.  The  I'esiilt  of  attempts  to  obtain  a  |)erfectly 
pure  and  undiluted  gastric  juice  has,  to  be  sure,  thus  far  been  UDsatisfactory ;  still, 
we  are  able  to  get  most  of  the  reactions  in  a  satisfactory  way  from  the  total 
gRfitric  contents— that  is.  from  the  gastric  juice  mingled  with  |>ortions  of  food. 
For  this  purpfjse  we  must,  of  course,  draw  out  the  gastric  contents  at  a  time  when 
the  oecrretion  of  the  gastric  jidce  has  rc.u-betl  it.s  highest  point,  and,  accordingly, 
the  tube  is  intro«hiced  about  an  hour  or  an  h*iur  and  a  half  after  the  test-meal. 
By  coughing  and  pressing  the  patient  is  usually  able  to  squeeze  out  a  suflk'ient 
amount  of  the  gastric  contents  through  the  tul>e,  and  this  by  filtiiitinn  is  sepa- 
rated from  the  remnants  of  the  food.  The  filtrate  thus  obtained  may  now  lie 
tested  in  various  ways.  If,  however,  we  can  obtiiin  nrmo  of  the  contents  of  the 
stomach  by  mere  expression,  it  is  necessary  to  gain  our  i-esult  by  |>ounng  some 
fluid  into  the  stomach  and  sipbonage.  For  the  investigation  of  the  quality  of  the 
gastric  juice  it  is  in  general  pi*eferable  to  give  the  so-called  test-break fai^t,  consist- 
ing of  a  roll  and  tea,  bwause  if  we  give  a  larger  test-meal  the  secreted  hydro- 
chloric acid  is  at  once  and  completely  combined  with  the  abimdant  nitrogenous 
sul>stances  present  In  that  case  the  test  for  free  hydrt>chloric  acid  proves  nega- 
tive, even  when  the  stomach  has  secreted  hydrochloric  acid  in  abundance. 
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The  investio^ation  of  the  gastric  juice  thus  obtained  relates,  Brst^  to  its  richness 
in  acids,  and  in  particular  free  hy(h*ochloHc  acid,  and,  secondly,  to  its  digestive 
power. 

The  digestive  power  of  the  gastiic  juice  is  tested  io  the  following  way:  A  thin 
shaving  of  coagulated  egg  albumen  is  allowed  to  stand  in  the  gastric  juice  for 
sixty  to  ninety  minutes.  If  the  gastric  juice  possesses  normal  efficiency,  the  albu- 
men will  be  completely  disst^lved  at  the  expii*ation  of  this  time.  Under  patho- 
logical conditions  the  gastrin  juice  requires  a  nuich  longer  time  for  this,  or  it  may 
not  digest  the  albumen  at  all  until  a  few  di'ops  of  hydrochloric  acid  arc  added. 

Testing  the  gastric  juice  in  relation  to  the  acids  it  contains  has  Ixjcome,  as  the 
result  of  numerous  investigationj»,  a  matter  of  great  importance  during  the  last 
few  years.  In  the  first  place,  we  must  determine  whether  the  juice  contaiu»  any 
free  acid  at  all  or  not.  This  is  beat  done  by  means  of -a  solution  of  tropseolin. 
Even  slight  amounts  of  acid  change  the  yellow  color  of  tropieolin  to  red.  Red 
Congo- paper  is  also  to  be  recommendeil  for  demonstrating  free  acids.  This  takes 
on  an  evident  blue  coloration  upon  the  application  of  a  drop  of  acid  gastric  con- 
tents. Both  reactions  take  place  only  if  fi'eo  acids  are  present.  They  are  not  pro- 
duced by  acid  salts. 

If  the  gastric  juice  contains  free  acid,  the  next  question  is  whether  this  fre© 
acid  is  hydrochloric  or  lactic.  Hydrochloric  acid  is  certainly  tlie  acid  which  is 
by  far  more  important  and  absolutely  necessary  to  digestion,  while  lactic  acid  is 
prol>ably  entirely  dependent  for  its  creation  uimn  the  digestion  of  the  starches  in 
the  stomat'h.  In  the  case  of  normal  digestion  lactic  acid  alone  is  found  during 
the  Hrst  half-hour,  the  amylolytic  stage  of  gastric  digestion.  Then  the  hydrochloric 
acid  Ix^gins  to  api>ear  along  with  the  lactic  acid.  The  latter  grows  less  and  less 
abundant,  and  at  the  end  of  an  hour  there  is  usually  found  hydmchloric  acid 
alone  without  any  lactic  acid.  The  most  certain  and  heist  means  for  the  demon- 
stration of  free  hydrochloric  acid  is  tht?  phloroglucin-vanilliu  tcjit  of  Giiuzburg. 
Thes4dulion  is  composed  as  follows  :  Phloroglucin  2,  vanillin  1.  al>sc»lute  alciihol 
30  parts,  A  few  drops  of  this  solution  are  mixed  in  a  porcelain  evaporating  dish 
with  a  few  diNjps  of  the  gastric  juice  which  is  to  be  examined,  and  warmed  over  a 
liame.  If  there  be  free  hydrochloric  acid  present  there  at  once  appeal's  at  the 
edge  of  the  heatxxl  liquid  a  l>eautiful  red  border.  The  test  is  fery-  easy  to  carry 
out,  and  extremely  sensitive.  The  second  reaction  for  free  hydrochloric  acid  is 
with  methyl-violet.  Its  solution  luis  a  violet  color,  whicli  changes  to  blue  uix>n 
the  addition  of  a  small  amount  of  hydrochloric  acid,  while  lactic  acid  does  not 
produce  this  change  in  color.  For  tlie  direct  demonstration  of  lactic  acid,  on  the 
other  hand,  we  may  use  UlFelmann's  chloride  of  iron  and  carljcdic  test.  Upon 
the  addition  of  a  drop  of  liquor  ferri  peix-^hloridi  to  a  two-per-cent.  solution  of  car- 
bolic acid,  there  is  at  once  developed  a  steel-blue  color.  Upon  adding  the  gastric 
juice  to  this  mixture  the  blue  color  will  at  once  change  to  yellow,  if  lactic  acid  be 
present. 

According  to  the  later  investigations  of  Cahn  and  Von  Mehring,  we  must  add 
that  tlie  failure  of  the  reactions  for  hydrochloric  acid  does  not  authorize  us  to 
assert  that  tht'rc  is  actually  a  complete  absence  of  hydixxhloric  acid  in  the  gastj'ic 
juice.  The  authors  just  named  have  demonstrated  hydrochloric  acid  where  tlie 
methyl-violet  reaction  has  failed.  Nevertheless,  the  negative  result  of  the  test, 
which,  it  seema,  must  be  caused  by  the  mixture  of  foreign  matter  with  the  gastric 
juice,  does  possess  practic^il  irapoi'tauce,  inasnmch  as  the  reaction  can  always  be 
demonstrated  if  digestion  is  ntjrmal. 

If  we  now  return  frf:tm  this  digression  to  the  conditions  pi'esent  in  chronic  gas- 
tric catarrh,  we  Hud  that  in  this  diiiease  digestion  is  often  decidedly  delayed  and 
incomplete.    The  gastric  juice  usually  contains  free  hydrochloric  acid,  but  the 
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amount  of  it  is  oft«n  appreciably  diminished.  Indeed,  there  are  severe  cases  of 
chronic  gastric  catarrh  where  the  secretion  of  liydrocWoric  acid  seems  to  be  per- 
manently almost  nil.  This  is  probably  to  he  explained  by  the  final  occui*rence  of 
an  atrophy  of  the  mucous  membrane.  The  appearance  of  abnormal  organic  acids 
in  the  gastric  contents,  such  as  butyiic  and  acetic  acids,  points  tij  processes  of 
subnormal  fermentation  in  the  stomach. 

With  regard  to  those  disturbjinces  which  are  associated  with  an  increased 

rretion  and  an  abnormally  large  amount  of  acid  in  the  gastric  juice,  see  the 
"appendix  to  this  chapter. 

Of  the  other  organs,  the  intestine  most  frequently  suffers  in  chronic  gastric 
catarrh.  The  combination  of  gastric  disea.se  and  intestinal  disease  is  not  infre- 
quent.    In  almost  all  cases  of  chronic  gastric  catarrh  the  bowels  are  irregular. 

»itual  constipation  is  the  rule,  but  sometimes  there  is  diarrha>a.     If  much  gas 

generated  in  the  stomach,  the  intestinal  canal  often  becomes  implicated,  and 
tympanites  and  flatulence  develop.  There  may  be  catarrh  of  the  duodeiiuiii 
leading  to  jaundice. 

The  urine  is  often  only  feebly  acid  in  reaction,  and  therefore  frequently  depos- 

a  large  amount  of  phospliates.     The  diminished  acidity  is  probably  in  part  a 

lit  of  the  deficient  secretion  of  acid  by  the  stomach,  though  excessive  vomiting 
(compare  the  chapter  on  dilatation)  may  also  have  some  inftuouce,  because  of  the 
Fjiicid  thus  lost. 

It  has  been  often  maintained  that  e<^zenia  and  other  chronic  cutaneous  diseases 
are  sometimes  referable  to  gastric  cataiTh,  but  the  fact  has  not  yet  been  definitely 
established. 

There  is  a  more  evident  relation  between  chronic  gastric  catarrh  and  cei'tain 
nervous  derangements.  The  disease  has  a  notable  influence  on  the  spirits.  In 
numerous  instances  it  is  accompanied  by  decide*!  hy|K)chondriasis.  Tlieremay  he 
other  nervous  symptoms,  such  as  headache,  vertigo,  and  dullness  or  listles.snesa. 
VeHigo  in  particular  is  a  familiar  concomitant  of  the  diseaise  ("  vertigo  a  stomacho 
teso").  It  is  possible  that  in  many  ca^es  these  symptoms  are  h»xic,  resulting 
from  the  absorption  of  the  abnormal  matters  generated  within  the  stomach  {cide 
mpra^  page  373k  In  the  majority  of  instances,  however,  they  are  due  to  the  neu- 
rasthenic and  hypochondriacal  condition  of  the  patient  (see  the  chapter  on  nei-v- 
ous  dyspepsia). 

Whenever  the  catarrh  is  of  any  duration  and  severity,  the  general  nutrition  is 
iriously  impaired.  The  diminished  appetite  and  the  imtjcrfect  digestion  and  ab- 
sorption of  what  is  eaten  contribute  to  pi-oduce  a  gradual  and  consi(|jjrnble  loss  of 
weight.  The  fatty  and  muscular  tissues  atrophy.  The  skin  grows  dry  and  harsb« 
and  usually  has  a  dirty-pale  color. 

Individual  cases  differ  greatly  in  the  combination  of  symptoms  they  pi'esent 
and  in  their  course.  The  anorexia,  gastric  oppression,  eructations,  vomiting,  and 
other  important  disturbances  ali'ca^.ly  mentiontHl,  exhibit  the  greatest  diversity  in 
leir  intensity  and  their  grouping.  In  the  milder  cases,  loss  of  ap|>etite  and  mod- 
derate  l<x?al  uneasine^ss  may  l>e  the  only  symptoms.  Frequont  vomiting  is  seen 
only  in  the  severer  cases.  The  disease  often  lasts  for  years,  esfiecially  if  the 
patient  neglects  himself.  In  most  cases  there  are  frequent  remissions  and  exacer- 
l)ations,  usually  dependent  upon  external  causes. 

The  disease  is  not  intrinsically  fatal,  but  the  general  debility  cx)nsequent  upon 
it  may  indirectly  shorten  life. 

Diagnosis.— The  diagnosis  is  based  upon  the  existence  of  chronic  gastric  symp- 
toms unattended  by  evidence  of  any  more  serious  lesion,  whether  of  the  stoma^^h 
itself  or  of  some  other  organ.  For  example,  the  possibility  of  gastric  ulcer,  can- 
cer, or  dilatation  is  to  be  considered.     This  elimination  of  other  diseases  is  very 
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important  It  is  not  at  all  exceptional  to  meet  in  practice  cases  that  liavc  been 
carelessly  dia^osticated  as  chronic  gastric  catarrh  where  a  more  thorough  exami- 
nation or  the  further  progress  of  the  ca^e  leads  to  an  entirely  different  conclusion 
— chronic  pulmonary  or  cardiac  disease,  chronic  nephritis,  or  one  of  the  other 
gastric  affections  above  mentioned.  It  should  therefore  be  our  invariable  rule 
to  reach  the  diagnosis  by  exclusion,  after  making  a  careful  and  complete  pb^'sical 
examination,  in  order  to  detect  any  other  possible  disease  to  which  the  gastric 
symptoms  mi^ht  be  referred.  The  important  differential  diagnosis  between  chronic 
gastric  catarrh  and  so-called  nervous  dyspepsia  wdl  be  discussed  hereafter. 

Treatment >-If  the  disease  seems  to  be  merely  symptomatic— the  result,  for 
instance,  of  venous  stasis  due  to  chronic  cardiac,  pulmonarj',  or  hepatic  disease — 
Ottr  efforts  must,  of  course,  be  chiefly  directed  to  the  relief  of  the  original  trouble. 

Treatment  of  the  primary  form,  on  the  other  hand,  must  always  beg^n  with 
regulation  of  the  diet  Such  vagne  injunctions  as  "  to  be  cautious ''  or  "to  avoid 
indigestible  articles  of  food"  are  useless.  The  patient  must  have  a  |x?rfectly 
definite  bill  of  fare  prescribed  for  him;  nor  can  any  universal  one,  suitable  for 
all  ea?«e»,  be  drawn  up.  In  each  individual  instance  the  individual  circumstances 
must  be  considered.  The  personal  experiences  of  the  patient  himself  are  by  no 
means  to  be  disregarded.  One  uion  may  be  quite  unable  to  digest  what  is  well 
borne  by  others,  and  vice  versa. 

In  the  first  place,  certain  foods  must  be  utterly  forbidden  to  such  x>atients  as  do 
not  themselves  avoid  whatever  disagrees  with  them.  All  articles  must  be  pro- 
hibited which  may  irritate  the  mucous  membrane,  either  mechanically  or  chem- 
ically. This  includes  all  the  ctxireor  sorts  of  vegetables  or  fruits,  containing  a  larga 
proportion  of  indigestible  cellulose;  and  all  dishes  that  are  very  sour,  strongly 
salb'd,  or  highly  spiced.  Potattx^,  farinaceous  food,  and  all  substances  mainly 
comiKJsed  of  hydrocarbons,  must  also  l^e  iutertlicted;  because  almost  all  the  abnor- 
mal fermentative  processes,  the  evil  couse<iuences  of  which  have  already  been 
con&itleifd,  are  promoted  by  the  hj'drocarbons.  Fat  is  also  hannful.  It  impedes 
digestion  by  protecting  the  contents  of  the  stomach  from  the  action  of  the  gastric 
juice,  in  a  purely  mechanical  way;  and  then,  being  changed  into  the  fat  acids. 
it  causcA  mmv  eructations  and  pyrosis.  It  is  important  that  all  forms  of  alcohol 
should  be  forbidden.  Fleischer  and  others  have  proved  by  actual  experiment 
that  even  small  amounts  of  alcohol  pmlong  and  binder  the  digestive  process.  An 
injunction  to  abf^tain  totally  h  usually  !M?tter  ol>^^ed  in  a  severe  case  than  the 
advice  to  be  very  mtwlerate  in  the  use  of  liquors.  The  food  should  neither  be 
very  hot  nor  ice-cold. 

In  determining  what  the  patient  may  be  allowed  to  eat,  we  are  to  consider,  as 
already  mentioned,  his  own  pei-sonal  expiTienco  as  well  as  our  more  general 
knowledge.  An  intelligent  patient  will  often  be  himself  the  best  judge  of  what 
ngret«  or  <lisagreea  with  hira.  The  following  foods  are  very  easj'  to  digest:  Milk, 
soft-boiled  or  raw  eggs,  bmthsi,  and  certain  artificial  preparations,  cliief  among 
which  stand  the  Lenbe-Rosenthal  meat  solution  and  the  meat  peptones  which 
liave  been  lately  put  upon  the  market.  The  brain  and  sweetbread  of  calves  arc 
c^isily  digCKtilde;  also  birds,  such  as  pigeons,  chickens,  and  partridges,  and  thin 
Hlmvings  of  raw  meat  or  raw  ham.  Gradually  we  may  proceed  to  somewhat 
heartier  food— veal,  gjime,  roast  l>eef,  and  light  farinaceous  dishes.  The  woi'se  the 
j«j*mptoms  are  in  any  case,  the  more  strict  must  we  be  in  regatvl  to  diet.  For 
drink,  besides  water  or  Seltzer  water,  verv'  weak  tea  and  non-olej^nous  cocoa  are 
good. — Shall  we  i>ermit  coffee  ?  This  is  often  a  question  of  great  intei*est  to  the 
patient :  it  must  Ije  answered  according  to  his  individual  experience.  Coarse 
bread  is  to  be  forbidden.  Ordinary  white  bread,  toasted,  if  it  seems  desirable,  may 
be  allowed  in  moderate  amount. 
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Solid  articles  of  diet  niuBl  be  finely  cut  up  and  well  chewed  before  beiDg 
BwaUowed.  It  is  sometimes  advantageous  to  take  more  than  three  meals  a  day, 
««eh  one  being  proportionally  smaller.  Other  patienf^  relish  their  food  better  if 
the  internals  botween  eatiiigr  are  prolonged. 

Thei'e  are  other  8pe<^ial  indiciitioDS  to  be  met.  As  we  have  already  seen,  one  of 
the  chief  factors  in  maintaining"  digestive  disturbance  is  the  abnormal  detention 
of  undigo^ed  food  in  the  stomach.  If  we  can  only  empty  the  vlscas  proixirly,  we 
thereby  relieve  it  of  the  abnormal  processes  of  decomposition  and  fermentation,  as 
jU  as  of  mucus  which  may  have  collecte<l  in  injunous  amount.     This  indication 

best  fulfilled  by  the  mechanical  treatment  of  chronic  gastric  catarrh  by  means 
of  the  stomach-pump.  It^  results  are  often  brilliant;  but  rinsing  out  the  stomach 
is  never  agreeable  to  the  patient,  and  the  method  should  not  be  resortt^l  to  except 
in  severe  and  inveterate  cases.  The  most  suitable  ai^e  those  where  an  examination 
of  the  contents  of  the  stomach,  made  as  above  described,  shows  that  abnormal  fer- 
mentative processes  are  going  on,  or  that  the  ingesta  stagnate  in  the  organ.  For 
further  pailiculars  we  refer  to  the  chapter  on  dilatation. 

If  we  now  turn  to  a  consideration  of  the  intenial  remedies  used  in  chronic 
gastric  catarrh,  it  is  pcjssible  to  decide  with  regard  to  their  employment  in  a  nmch 
more  intelligent  faish ion  than  heretofore,  because  we  are  able  in  all  neve rer  cases 
to  prosecute  a  more  accurate  investigation  of  the  digestive  process.  If  the  exami- 
nation of  the  gastric  juice  shows  a  diminution  of  hydrochloric  acid,  this  may  be 
nrtificially  supplied.  Wo  prescribe,  thirty  to  sixty  minutes  after  each  meal,  ten  to 
fifteen  drops  of  dilute  hydrochloric  acid  in  half  a  glass  of  water.  The  benefit  to 
be  thus  derived  must  not  be  overestimated.  In  appropnate  cases,  bowever,  its 
influence  is  favorable.  One  may  also  make  a  trial  of  pcjisin— jiepsini  Gerraanici 
sohibilis,  seven  and  a  lialf  grains  (grm.  O'Si  after  each  meal — or  of  pancreatin. 
The  popular  wines  of  pei)sin  arc  not  to  be  recommended,  because  of  the  alcohol 
they  contain. 

On  the  other  hand,  alkalies  have  been   long  employed  in  chixjnic  gastric 

barrh  with  good  effect.  Their  value  is  more  easily  tmderstood  to-day,  because 
know  (see  the  appendix  to  this  chapter)  that  many  disturbances  of  digestion 
are  as.socTated  with  an  excessive  pr«xluction  of  acid;  still  it  can  not  \h-  denied  that 
even  in  other  cases  alkaline  remedies  are  sometimes  beneticial.  This  is  pnjbably 
because  the  alkalies  may  contribute  to  the  neutralization  of  abnormally  fnrmcd 
acids;  liecause  they  promote  the  discharge  of  the  gastric  contents;  because  they 
t<?nd  to  clear  away  the  mucus;  and  because,  finally,  as  has  been  experimentally 
shown,  bicarbonate  of  soda,  cliloride  of  soda,  and  carbonic-dioxide  giis  exercise  a 
stimulating  influence  u]K)n  the  secretion  of  the  gastric  juice.  As  is  well  known, 
le  alicalies  are  tnaiiily  prescribed  in  the  foi-m  of  alkaline  mineral  watei's.  The 
)rings  of  Cjirlabad  jMjsseas  the  greatest  reputation.  Those  at  Ems.  Kissjngcn, 
Taresp,  and  Vichy  also  deserve  to  be  mentioned  as  health  resorts  for  patients  with 
gastinc  trouble.  A  good  portion  of  the  Ijenefit  at  these  places  is,  to  be  siu^,  de- 
pendent upon  the  fact  that  many  patients  are  nmch  more  apt  to  follow  a  strict 
regimen  when  they  make  use  of  a  particuhu-  '*  cure  "  than  when  they  remain 
at  home. 

If  the  character  of  the  vomitus  or  of  the  gastric  contents  indicates  abnormal 
processes  of  fermentation  in  the  stotnach,  the  best  reuiedy  is  probably  a  methoilical 
lavage  of  the  stomach.  We  may  also  try  drugs  which  prevent  femuntation,  the 
most  important  of  which  is  again  hydrochloric  acid  in  rather  large  doses.  Other 
renietlies  for  tliis  purpose  are  salicylic  acid  in  powders  of  eight  grams  f^rm.  0  5) 
each ;  creosote,  two  or  three  half-grain  pills  (grm.  0*03)  a  day;  and  benzine,  twenty 
drops  in  milk. 

The  best  drugs  to  stimulate  the  secretion  of  gastric  juice  are  the  bitters.    It  is 
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this  pi-operty  wbich  has  eamtjd  them  the  name  of  stomachic  tonics.  Compound 
tincluwj  of  gentian,  tincture  of  nux  vomica,  tinctura  amara,  and  tinctura  calami, 
P,  G,,  quassia  and  colunibo — these  are  the  most  employed.  In  general,  however, 
they  are  not  very  efRcieot.  An  excellent  tonic  in  many  of  these  cases  is  cuiidu- 
rango  bark.  A  decoction  may  be  made  (15  pai-t-s  to  200  of  water);  or  we  may 
write  for  powdci's  of  seven ty-Bve  grains  (^rm.  5)  each,  one  powder  being  made 
into  one  or  two  cups  of  infusion  by  the  i>atieut  himself. 

A  few  remedies  remain  to  be  mentioned,  which  are  said  to  exert  a  tlirect  bene- 
ficial influence  upon  the  catarrh,  and  which  many  physicians  extol  highly.  Their 
eflicacy,  however,  is  somewhat  problematical.  Wc  refer  chiefly  to  subnitrate  of 
bismuth,  sulphate  of  zinc,  and  nitrate  of  silver. 

Certiiin  symptoms  may  demand  especial  treatment.,  such  as  vomiting.  It  will 
usually  yield  to  i^eg^nlar  and  jwrsistenl  washing  out  of  the  stomach.  Other  ix?me- 
dic^are  small  bits  of  ice,  and  minute  doses  of  opium  or  chloral.  Potas.sic  bromide 
may  also  be  tried. 

Violent  gasti-algia  requires  narcotics,  such  as  hydrocyanic  acid  and  morphine. 
"  Sour  stomacli  "  may  Ije  relieved  by  a  pinch  of  bicarbonate  of  soda,  or  of  calcined 
magnesia.  Persistent  anorexia  may  yield  to  the  bittere  mentioned  above,  or  lo 
small  doses  of  quinine.  If  the  bad  taste  in  the  nioLith  is  annoying,  t!ie  mouth 
should  be  frequently  rinsed  out  with  Seltzer  water,  a  one-per-ceut,  solution  of 
carU^lic  acid,  or  five  drops  of  tincture  of  myrrh  to  a  glass  of  water.  For  habitual 
constipation,  enemata,  or  the  varif>us  mineral  waters,  are  good;  also  Carlsbad 
salts.  In  obstinate  cases  pills  of  rhubarb  or  aloes  may  bo  employed.  Still,  we 
ought  never  to  forget  tliat  the  infrequeucj'  of  the  stools  is  often  meiidy  a  natuittl 
consequence  of  the  scanty  diet,  and  that  it  is  therefore  possible  to  do  harm  with 
our  p\irgi\tives.  IiTin  is  often  proscribed  for  the  concomitant  anaemia;  but  it 
should  be  employed  cautiously,  for  it  is  often  ill  borne  in  gastric  diseaso. 


APPENDIX. 


HYPERACIDITY  AXD  HYPERSECRETION   OP  THE  GASTRIC  JITICE.      ACID   DYSPEPSIA, 

It  was  formerly  believed  that  in  most  cases  of  disturlied  digestion  there  was  a 
diminished  secretion  of  the  gastric  juice,  and  in  particular  of  hytlrtx-hloHc  acid; 
but  the  newer  investigations  of  Reiehmann,  Riegel  and  others,  have  taught  us 
that  it  is  by  no  means  rare  to  find  in  these  cases  an  exaggeration  of  the  pro<Iuction 
of  acid  and  an  iucreasetl  secretion  of  the  gastric  juice.  Ilypenicidilv  is  the  term 
applied  to  that  condition  in  which  at  the  time  of  digestion  an  abnormally  large 
amount  of  hydrochloric  acid  (0.4  to  0.6  per  cent,)  is  found  in  the  gastinc  juice. 
"Hypersecretion*'  i*efers  to  that  anomaly  where  at  other  times  than  when 
digestion  is  taking  place,  when  the  stomach  is  empty,  there  is  invariably  to 
be  found  a  considemble  amount  of  strongly  acid  gastric  juice  in  the  stomach. 
Hyperacidity  may  exist  independently  of  hypei'seci'etion,  while  byi3ersecretion 
is  usually  conjoined  with  excessive  secretion  of  acid.  Probably,  therefore,  hy- 
persecretion is  merely  an  exaggeration  of  those  processes  which  lead  to  hyper- 
acidity. 

Hyperacidity  may  usually  be  demonstrated  merely  by  obtaining  an  unusually 
strong  reaction  for  hydrochloric  acid  with  methyl-violet  in  the  gastric  contents, 
but  a  more  accurate  diagnosis  of  course  requires  a  quantitative  estimation  of  the 
acitlity.  The  recognition  of  hypersecretion  is  not  easy.  If  we  introduce  a  tube 
into  an  empty  stomach— the  best  time  being  early  in  tlie  morning — we  shall  find 
that  the  stomach  is  never  empty,  but  that  it  invariably  contains  a  larger  or 
smaller  amount  of  strongly  acid  liquid  unniixed  with  particles  of  food,  and  that 
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this  liquid  evinces  its  character  as  ^rastric  juice  by  pooBcmng  an  abundant  amount 
of  hydrochloric  acid  and  di^stive  properties. 

As  to  the  causes  of  hyperacidity  and  hypersecretion,  little  fui  yet  ia  known. 
They  are  perhaps  occiisioned  by  conditions  of  nervous  irritation,  or  i>erliaps  by 
special  forms  of  catarrh.  It  is  certain  that  ga-Stric  ulcer  is  very  frequently  asso- 
ciated  with  hyjjeracidity  (see  below). 

As  we  have  ali-eady  mentioned,  increased  pnxl action  of  acid  and  of  gastric 
juice  is  by  no  means  nire,  and  therefore  it  is  of  great  practical  importance.  Tbesc 
conditions  occasion  quite  severe  dyspepsia,  which  is  usually  termed  difHpt'pHia 
acida.  The  symptoms  of  which  such  patients  complain  are  mainly  pain  and 
extremely  sour  eructations,  often  associated  with  pyrosis.  Tlie  pain  is  usually 
described  as  burning,  and  it  is  located  mainly  in  the  region  of  tho  stonmch^  but 
usually  radiates  toward  the  navel.  It  occurs  sometimes  indei>eudently  of  the 
ingestion  of  food  (hypersecretion?),  sometimes  an  hour  or  an  hour  and  a  half  after 
eating  (hjiieracidity?).  The  extremely  sour  eructations  take  place  usually  at  the 
time  of  digestion.  Vomiting  is  not  very  frequent,  but  it  may  occur.  The  appetite 
is  in  many  cases  diminished^  but  in  others  it  is  nut  nmcli  affected.  Often  there  is 
complaint  of  great  thirst.  Tlie  general  nutrition  in  many  cases  remains  tolerably 
fair.     In  other  ca?»e8  the  patients  l>econie  decidedly  emaciated. 

Although  the  alx>ve  sympti»m.s,  and  in  {mrticular  the  sour  eructations  and  the 
burning  pains  in  the  stomach,  often  of  themselves  arouse  a  suspicion  of  acid 
dyspcjisia,  yet  the  al->solute  diagnosis  requires  investigation  by  means  of  the 
stomach-tube.  The  |>articulars  relating  to  this  have  been  already  detailed.  It 
remains  only  to  add  that  in  testing  the  digestive  power  we  usually  find  a  salisfac- 
Uxry  digestion  of  albumen,  but  a  very  incomplete  digestion  of  starchy  food.  This 
is  probably  in  main  part  dependent  upon  the  fact  that  the  excessive  acidity  of  the 
gastric  juice,  inhibits  the  aniylolytic  action  of  the  saliva  in  the  stomach  (KwaJd 
and  Boas),  but  it  may  also  partially  result  from  the  hindrance  to  the  propulsion  of 
the  food  from  the  stomach,  because  of  a  spasmodic  closure  of  the  pylorus  (Riegel). 

Tlie  treatment  of  acid  dyspepsia  consists  first  in  the  employment  of  alkalies^ 
such  as  bicarbfmate  of  .'WKla,  in  sufficient  doses,  say  seventy-five  gmins  (grm.  5), 
several  times  a  day.  The  use  of  alkaline  waters,  such  as  Carlsbad,  is  tUso  often 
attended  with  gootl  ii\sults,  particularly  as  these  dilute  the  gasti'ic  juire  and  thus 
diminish  the  irritation  causcil  by  the  acidity.  For  this  reason  many  patients  find 
great  relief  from  taking  warm  tea  at  the  time  of  the  pain.  If  the  discomfort  is 
[^reat,  the  most  efficient  remedy  is  certainly  a  methodical  lavage  of  the  stomach. 
With  i^fgard  to  the  best  diet,  we  may  allow  flesh  in  a  sufllcienl  amount,  while  car- 
bohydrates as  above  mentioned  must  be  enjoyed  in  moderation. 


CHAPTER  III. 


PHLEOMONOUS  OASTRlTia 

[  Purulfut  /ttffttmmation  iff  tfi<  StoMCvh.) 

Ptrcuint  inflammation  of  the  stomach  is  very  rare,  and  little  is  yet  known 
about  it.  In  most  cases  no  spcctnl  causes  for  it  have  lioen  ascertainable.  It  is 
occasionally  one  of  tlie  symptoms  of  grave  pya^mic  or  puerperal  inflammation. 

Two  forms  are  distinguished— a  diffuse  and  a  limited  variety,     Tlie  latter  is 
^^tiivalent  to  gastric  abscess.    The  submucous  layer  is  almost  invariably  the  chief 
it  of  suppuration.     From  this  starting- iK>int  the  process  invades  the  muscular 
aiid  serous  coats  on  the  one  hand,  and  the  mucous  membrane  itself  on  the  other. 
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Tlie  usual  symptoms  are  TiolcBt  gastric  deraiif^emont,  with  pain  and  vomitiilg,' 
hi^h  fever,  and  the  indicxitions  of  cotLstitutional  infection,  namely,  head^iche, 
deliriura,  and  general  prostiiition.  Sometiuies  the  disease  is  quickly  fatal,  some- 
times it  runs  a  moi-e  chronic  coni*sc.  The  few  cases  in  which  recovery  has  been 
i-eported  are  somewhat  obscure. 

The  disease  can  never  be  diati^uosticatcd  with  absolute  certainty.  Treatment 
must  be  puit^ly  synipt4>matic.  Ice,  botli  internally  and  externally,  and  the  nar- 
cotics, are  chiefly  employed. 


CH^VPTER  IV. 
GASTRIO  ITLOER. 

(.Si>fl/?A'  or  Jiounil  rirer  o/  t/u  Stormxt'Ji,} 

Etiology. — Since  Cruvcilhier  gave  the  first  accurate  description  of  gastric 
ulcer,  numerous  explanations  of  its  occurrence  have  l>een  propounded.  Even  yet 
there  h  no  universally  accepted  view.  There  is,  however,  one  jxiint  alx)ut  which 
most  auUioi's  are  Uj^reed,  narncly,  that  the  ulcer  is  due  to  a  seK-digestion  of  the 
st<imach  at  oiio  limited  Bpiit  Hence  it  is  frequently  toi-med  "  |)eptic  ulcer  of  the 
stomach," 

Apart  from  the  inherent  vital  rer.isting  power  of  the  cells,  the  reason  that 
the  sti:>mach  is  not  continiiidly  being  digested  by  its  own  juices  is,  as  we  all 
know,  chiefly  the  alkalinity  of  the  blood,  which  is  constantly  coursing  through 
the  Tnucous  membrane.  Wherever  the  circulation  is  in  any  way  interfered 
with,  we  sliould  thei*c?fore  expect  to  find,  and  we  do  find,  that  the  mucous  mem- 
brane begins  to  be  digpsted.*  U,  an  a  result  of  inflammation,  a  minute  hiemor^ 
rhagc  occui-s  at  any  point,  the  little  area  thus  deprived  of  its  bkxjd-supply  is  at 
once  digested.  This  is  wltat  is  eddied  a  '* htemorrhagic  erosion/'  The  experi- 
ment of  occluding  the  ai'terioles  of  the  gastric  mucous  membrane  with  emboli  has 
been  tried  by  Panum  and  Cohuheim.  The  i-esulting  lia^morrhagic  iufarctious 
were  transformed  into  ulcers.  Just  what  the  essential  conditions  are,  in  man, 
under  which  a  local  disturbance  of  the  circulation  and  a  consequent  round  ulcer 
of  the  stomach  ai-e  produced,  we  are  thus  iiw  confined  to  conjechiire.  Yiivhow 
assuraetl  that  most  cases  were  the  result  of  thn>mbc)sis  or  embolism  of  the  minute 
blocMi-vessels,  caused  by  various  diseases.  Klebs  suggeste<l  the  i>ossibility  of  a 
local  spasm  in  the  vessel.  Brittcher  ha.s  succeeded  in  detecting  numerous  colonies 
of  micrococci  in  the  margins  of  gastric  ulcei-s,  and  reganls  them  as  the  cause. 
As  we  have  already  said,  however,  no  one  of  these  views  lias  been  universally 
accepted. 

It  may  be  that  in  many  cases  some  local  injury  of  the  mucous  membrane  is  the 
original  cause  of  the  ulcenition.  Such  possible  causes  are  burns  or  mechanical 
lesions,  including  blows  over  the  storntich.  But  even  then  we  aj'C  unable  to 
explain  wh3*  the  ulcers  should  spread  laterally  and  downward.  For  hM  gastric 
ulcers  experimentally  produced,  whether  by  embolism,  contu.sion,  burning,  or 
even  cauterization  (a,s  practiced  by  Quincke),  exhibit  a  decidetl  tendency  to  rapid 
healing.  It  has  thetvfore  been  suggested  that  the  furtlier  extension  of  the  ulcers, 
in  such  cases,  Is  due  to  an  abnormally  great  acidity  of  the  gastric  juice  {vide 
infra). 

♦  After  the  circulaUon  w  tcmiinatc-d  l^y  detith,  this  di/^estivc  proocMS  at  once  begins,  producing  the 
Boftenin^  of  the  istoraach,  or  j^fiL^tromalacia,  t'rwjucntly  fouucl  at  flutnpt*ie«.  There  has  bc'tm  much  di»- 
euMion  as  to  the  origin  of  this*  condition,  but  it  now  seerua  indubitable  that  it  ia  in  every  instance  a 
pont-mortcni  ohiuif^e. 
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Ulcer  of  the  stomach  is  commonest  in  young  adults,  between  seYenteen  and 
twenty -five  years  of  age.  It  is  rure  in  children;  less  so  in  older  people.  Tlie 
diseftse  is  noticeably  rooi-e  freciupnt  in  females  than  in  males.  It  is  more  prone  to 
attack  the  weakly,  anfemic,  and  chlorotic  than  the  vigorous. 

Pathology. — The  ulcer  i.^  usually  of  a  circular  shape.  Its  btirders  are  sharp; 
the  walls  often  slope  inward,  givintr  the  ulcer  the  form  of  a  shallow  funnel.  Its 
base  is  almost  always  f*erfectly  clean.  If  superficial,  it  does  not  extend  farther 
than  to  the  muscular  coat,  hut  it  may  be  deep  enough  to  expose  the  sef^us  mem- 
brane, or  even  to  perfoi-ate  it  (vide  inftxi).  The  size  varies  greatly.  Some  are 
hardly  as  large  aa  a  pea;  others  may  nveasure  ten  to  fifteen  centimetres  in  their 
greatest  diameter.  As  to  iMisitiou,  most  of  them  are  found  near  the  pylorus. 
They  attack  the  posterior  wall  of  the  stomach,  particularly  the  neig^hkn^rhood  of 
tbe  lesser  curvature,  more  frequently  than  the  anterior  wall.  As  a  rule,  we  find 
but  a  aingle  ulcer,  although  exceptions  to  this  statemeot  are  not  very  rare. 

If  an  ulceT  of  any  size  heals,  a  scar  is  fonnetU  with  radiating  lines  and  often  of 
considerable  size.  Cicatricial  contraction  may  alter  the  sha^je  of  the  stomach  con- 
siderably. Pyloric  ulcers  may  leave  scars  which  eventually  pnjduce  stricture  of 
the  pylorus  and  consetquent  dilatation  of  the  stomach. 

If  the  ulcer  attacks  the  .*»ci*cjus  membrane,  perfomtion  may  finally  result,  unless 
an  a<lhesive  peritonitis  attaches  the  stt>mHch,  at  the  p:»int  tlu'catened,  to  some  neigh- 
boring organ.  The  ulcers  being  usually  on  the  posterior  wall  of  the  stomach,  it 
is  oftenest  the  pancreas  to  which  the  stomach  becomes  adherent.  In  other 
mstances  it  is  the  liver,  transverse  cr>lon.  diaphragm,  or  spleen.  If  the  ulcej* 
penetrates  organs  tt>  whirh  the  stomach  has  become  attached  in  this  way,  the 
mfiammation  extends,  so  a-s  to  ca\ise  empyema,  for  example,  or  hepatic  abscess;  or 
the  pleura,  lungs,  pericardium,  or  transverw  colon  may  be  perforated.  We  shall 
revert  to  this  subject  under  the  syinpt*imatology  of  gastric  ulcer. 

The  ulcer  may  cause  erosion  of  a  blood-vessel,  and  th  us  gi  ve  rise  to  one  of  the 
most  important  symptoms  of  the  disease,  namely,  gastric  haemorrhage. 

Clinical  Hirtory,— There  may  be  absolutely  no  symptoms.  It  is  not  a  rare 
thing  to  find  at  autopsies  a  still  active  ylcer  of  the  stomach,  or  the  cicatrix  left  by 
one,  in  subjects  who  never  hud  during  life  any  gastric  disturl>ances  whatever. 
Nor  is  it  exceptional  for  a  i^erson  suddenly  to  exhibit  grave  synipUmis,  like  gastric 
hjpmorrhage,  or  peritonitis  due  to  perforation,  where  there  has  been  no  reason 
previously  to  apprehend  the  existence  of  an  ulcer. 

In  other  instances  the  ulcer  does,  indeed,  give  rise  to  symptoms,  but  they  are 
not  sufficiently  characteristic  to  ^loint  to  the  correct  diagnosis.  There  are  ano- 
rexia, occasional  gastralgia,  vomiting,  and  eructations — symptoms  which  might 
with  equal  probability  be  referred  to  a  simple  chrtuiic  catarrh.  In  fact,  it  seems 
likely  that  the  ulcer  has  little  share  in  their  production,  and  that  they  are  mainly 
due  to  a  crM?xisting  catarrh.  In  these  cases,  also,  grave  symptoms  consequent 
upon  the  ulceration  may  suddenly  arise. 

In  a  third  class  of  cases  there  are  symptoms  which  are  to  a  certain  ejxtent 
characteristic,  and  lead  with  more  or  less  detlniteness  to  the  true  diagnosis.  These 
*' symptoms  of  ulcer"  are  chiefiy  a  peculiar  epigni.stric  pain,  which  is  usually  inter- 
mittent, and  vomiting,  or^  what  is  yet  intjre  distinctive,  the  vomiting  of  blr»o<l,  fir 
hfematemesis.  These  syraptcuns  and  their  diagnostic  value  we  must  now  consider 
in  detail. 

Pain  in  the  stomach  is  one  of  the  most  frequent  symptoms  of  round  ulcer.  Its 
forms  are  very  diverse.  Oflen  the  patient  complaius  omly  of  a  diffuse,  painful 
sensation  of  pressure  referretl  to  the  entire  I'egion  of  the  stomach.  This  may  1^ 
uninterrupted,  or  it  may  occur  only  after  meals,  or  after  excessive  exertion,  or  as 
the  rrault  of  some  other  special  cause.  This  sort  of  pain  is  the  least  diagnostic  of 
26 
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any,  inasiimrb  as  exactly  similar  sensations  Diay  be  caused  by  a  simple  chronic 
catarrh.  More?  characteristic  of  ulcei*  is  a  decided  cardialg-ia — that  is,  a  very  vio- 
lent pain,  corning  on  at  intervals  like  ueuralgia.  It  is  described  as  "cutting/' 
"  tearing-,''  "  boring,"  and  the  like.  The  pain  may  come  on  irregularly  at  any 
hour;  or  it  may  occur  with  considerable  regularity  at  the  end  of  a  definite  time 
after  eating,  say  half  an  hour  or  an  hour.  It  is  felt  chiefly  in  the  epigastrium, 
but  not  infrequently  extends  toward  the  umbilicus,  backward  toward  the  verte- 
biTT,  into  the  tborax,  or  even  into  the  upi>er  extremities.  In  many  instances  a 
marked  sensiitinn  of  thoracic  oppression  acconn>anies  it.  Another  characteristic 
point  is  that  a  change  of  position  may  sometimeji  affect  the  severity  of  the  pain. 
It  is  sometimes  observed  that  the  patient,  when  lying  npon  his  right  side,  feels 
violent  pain,  which  is  at  once  relieved  by  changing  to  the  left  side,  probably 
hecansc  the  ulcer  is  located  near  the  pylorus.  An  attack  of  cardialgia  may  last 
for  a  few  niiniites  or  for  seveml  horn's.  It  is  comuiouly  thought  to  be  due  to 
the  direct  irritation  of  the  ends  of  nerves  lying  exposed  at  the  base  of  the  ulcer. 
As  an  isolated  symptom,  this  cardialgia  can  not  be  dLstiuguished  from  the  purely 
nervous  variety,  but.  tiiken  in  ronneetiou  with  other  symptoms,  it  is  often  a  great 
aid  to  diagnosis.  We  should  add  that  precisely  similar  attacks  of  eaitlialgia  muy 
be  produced  by  tlie  scars  of  ulcers  which  have  already  entirely  healed. 

A  third  variety  of  pain  may  be  observed  in  gastric  ulcer.  The  buffering  may 
be  local  izeti  in  a  very  limited  area.  Such  pain  is  thought  to  Ije  due  to  irritation  of 
llie  floor  of  the  ulcer  by  food,  or  to  its  eilges  being  pulled  upon  during  the  move- 
ments of  the  organ.  It  generally  comes  on  after  eating,  and  ceiises  if  the  stomach 
is  perfectly  quiet.  In  po.sition,  tins  piun  is  generally  epigastric,  hut  sometimes  it 
is  umbilical,  or  even,  now  and  then,  more  toward  the  back.  In  many  cases  of 
gastric  ulcer  there  is  also  tendernese*  on  pressure  in  a  quite  sharply  defined  area 
and  at  one  pai'tiouhir  spot.  Most  authors  regard  the  accurately  localized  pain  as 
the  most  nearly  pathognonnuiic;  hut  it  must  \>e  said  that  it  is  decidedly  the  least 
frequeutly  exhibited  c»f  any.  Transitional  forms  and  combinations  of  the  various 
kinds  of  pain  ai"e  often  oKserved. 

Vomiting  is  a  VQry  frequeiil  symptom  of  gastric  ulcer,  but  if  the  vomitus  is 
compose<l  of  nothing  excppt  fiMjd,  ov  fi>od  mixed  with  mucus  or  bile,  the  symptom 
is  not  at  all  characteristic.  In  quite  a  hirge  proportion  of  cases,  however  (alxmt 
one  thin!*,  hiematemesis  occui*s  cither  once  or  repeatedly.  The  vomiting  of  a 
considerable  amount  of  blood  is  bej'ond  doubt  the  most  important  factor  in 
diagnosticating  giuslric  ulcer.  Often  the  svulden  occurrence  of  a  decided  ha^ma 
tfcimesis  enables  one  to  diagnosticate  a  gastric  idcer  with  an  approach  to  certainty. 
If  thei*e  is  no  vomiting  of  blood  whatever,  there  is  much  more  doubt  about  the 
existence  of  an  ulcer. 

HicmatemesLs  is  frequently  the  symptom  which  first  le^ids  the  patient  to  apply 
to  a  physician.  Up  to  this  time  he  may  have  felt  perfectly  well,  or,  although 
tliere  may  liave  been  some  gjisti-ie  derangement,  lie  has  not  thought  anytbing  of 
it  The  patient  snddenly  becomes  faint  pe:'ha])s  while  he  is  pui-sumg  his  regular 
occupation,  or  it  may  be  at  night.  He  feels  dizzy,  and  it  looks  black  i>t)fore  his 
eyes.  Then  he  has  nausea,  and  finally  is  tvbligfHl  to  vomit.  The  vomitua  is  either 
pure  blo<Ml,  or  a  mixture  of  blood  and  ffiod.  It  is  partly  coagulated,  and  often  hiiS 
a  rattier  dark  or  blackish  color.  This  change  in  color,  as  well  as  the  coagulatiim, 
is  due  to  the  action  of  the  gastric  juice.  Tlie  amount  varies  greatly  in  difFei*ent 
cases:  there  may  he  a  quart  or  more.  Not  infrequently  tdiKid  is  rej^ntetlly  vom- 
ited either  at  short  interv^ais  or  on  successive  days.  Part  of  the  blond  escapes 
tbmugh  the  pylorus,  s<i  tlmt,  after  a  pnifuse  gastric  hn^norrhage,  blot>d  is  sure  to 
be  found  in  the  stools.  In  tliem  it  is  black  and  tarry.  Exceptifmally  it  happens 
that  all  the  blocxl,  Ix-yond  what  is  absorlxHl  froni  tlie  intestinal  canal,  passes  oif 
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ptr  annm,  so  that  Done  whatever  is  vomited.    In  such  casca  it  is  ofteu  a  difficuU 
matter  to  locate  the  haemorrhage. 

ITie  consequences  of  gastric  hsetnorrhape  depend,  of  course,  chiefly  cm  thu 
>unt  of  blood  lost  Sometimes,  allhounrh  fortuuntely  rrtit>ly.  a  larjife  bluod- 
si  is  eroded  and  the  patient  dies.  This  event  may  l»e  sudden,  or  it  n>ay  occur 
more  gradually  under  the  influence  of  repeated  liieniorrliugvs  and  uflor  a  few 
days,  during  which  all  the  symptoms  of  acute  atu-emin  are  exhibitetl.  On  the 
other  band,  the  loss  of  bliXKl  may  be  so  intii^itieant  jis  Uy  pnKlncc  no  osjjccial 
gymptonis.  lu  most  instances  life  is  not  actually  threatf^ned,  but  yet  tlnj  BigoB 
and  results  of  a  more  or  less  marked  gpeueral  anaemia  are  clearly  visible. 

In  such  cases  the  p^itient  feels  extremely  exhausted,  and  at  oticc  lakes  to  bin 
bed.     He  has  also  all  the  subjective  symptoms  of  cerebrul  anamua.    Thi>j*e  am 
igo,  tinnitus  aurium,  ai>ecka  before  the  eyes,  fnH|uent  ffapinsr.  and  srunelimes 
lehe.     To  af«ume  an  erect  i>osture  a^g:ravate.s  the  di>?turbanc'e.    Then?  is  luni- 
uUy  exceHsive  thirst.     Now  and  then  a  tcm[X)rary  amaurosiH  has  followed  an  ex- 
it ve  haemorrhage. 

Objectively,  we  notice  at  once  the  excessive  pallor  of  the  skin,  particularly  of 
'Ihe  face.  The  lips  and  conjunctivsB  ar**  also  blanched.  The  jjubte  is  rapid,  and 
often  ill  sustained-  B^jr  some  days  there  may  be  aniemic  murmurs  over  the  heart, 
and  there  is  a  distinct  sound  to  l>e  heard  in  the  femoral  arteries.  A  rniMlrTntc  nso 
of  temiJerature  is  very  common.  This  Ls  known  as  the  anaemic  fever.  Tin-  uriiiis 
is  pale,  and  Uisually  rather  abundant.  It^  siK?cific  gravity  is  not  infrequently  n*la- 
tively  high,  namely,  1015  to  10*<iO.  All  these  symptoms  are  directly  i-eferable  to 
tlie  loss  of  blood,  and  will  be  discustsed  with  greater  detail  in  the  siHJtion  on 
anaemia. 

If  the  haemorrhage  is  not  repeated,  the  patient  g-raduatly  regains  his  strength. 
To  be  sure,  the  pallor  usually  persists  for  a  long  while,  but  the  disagmcible  symp- 
toms gT:iduaily  abate.  Whei*e  gastric  discomfort  has  existed  previously  to  the 
haemorrhage,  it  often  disappears  entirely  after  il^ — a  circumstance  which  is  prob- 
ably in  part  due  to  the  exces.sive  caution  of  the  patient  thereafter.  At  the  end  of  a 
few  weeks  the  patient  often  feels  perfectly  well  again:  and,  indeed,  n'o^ivery  is  not 
infrequently  complete  and  permanent.  In  other  cases,  however,  the  symptoms  of 
ulcer  relui*n,  so<mer  or  later. 

Other  syniptimis  than  those  already  discussed  are  more  uncertain.  Anorexia, 
eructations  and  obstinate  constipation  may  l>e  present,  or  may  be  whtdly  wanting. 
In  cases  of  suspt'cted  ulcer,  it  is  usually  inadvisable  U>  iuti'oduce  the  stomachtuhe 
for  diagnostic  jjurposes,  because  bleeding  or  perforation  might  result.  Investiga- 
tions have  shown  that  frequently  there  is  no  serious  derangement  of  digestion.  It 
is  intert»sting.  however,  that  very  often  the  gastric  juice  is  excessively  acid  (hyper- 
acidity. Riegeb.  If  there  be  imperfect  digestion,  it  is  probably  due  not  so  much 
to  the  ulcer  as  to  a  coincident  gastric  catiirrh.  The  general  nutrition  often  BuStn 
oom[Kirutively  little,  unless  there  are  persistent  anorexia  and  vomiting. 

An  event  which  has  been  already  mentioned  umler  imthology— ju»mely.  perfo- 
Rition  of  the  ulcer— is  of  great  clinical  importance.  It  would  ht*  tm possible  to 
particularize  here  all  the  possibilities  incident  to  it  We  shall  conHne  our§elrca 
to  the  two  most  important  because  most  frequent  varieties  of  perforation :  ( 1 )  into 
the  peritoneal  cavity,  causing  peritonitis,  and  (2)  inU:  the  left  pleura,  or  left  Inn?. 
Perforation  into  the  peritoneal  cavity  leads  almoat  invaruibly  to  a  quir-  I 

peritonitis.     When  the  ulcer  has  previously  caused  few  symptoniLS,  if 
eicrtjciating  alrloininal  p^in.  tympanites^  vomiting,  collapse,  and  •aidden  d^-aih  of 
pehtonitiii  may  abruptly  super\'ene  upon  a  state  of  apparently  perfect  health.     It 
is  tbo  exception  to  have  the  peritonitia  limited.    This  is  more  apt  to  occur  if  adbe- 
dooa  hftve  been  formed  previously.     An  encapsulated  abeoeaa  then  reBulta,  which 
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points  either  into  the  intestine  or  extemallyt  and  may  rarely  terminate  in  com- 
plete i-ecovery. 

Perforation  into  the  left  pleural  cavity  we  have  observed  repeatedly.  It  caiuies 
a  ptiriilent  or  septic  pleurisy  on  that  side,  and  pulmonary  gaujgrene  may  develop 
at  the  same  tiiuo  or  liittT,  lis  a  ri'.sylt  of  p€rfoi*ation  into  the  lung.  Whenever  we 
meet  a  case  of  a[jpiirtfntl3'  spt>ntaneiHJs,  left-hided  empyema,  we  should  at  any  rate 
always  think  of  the  possibility  of  pu^tnc  ulcer. 

The  general  cuurse  of  round  ulcer  of  the  stomach  varies,  as  we  can  see,  so 
greatly  in  different  cases  that  it  ean  not  be  depicted  simply.  Complete  I'ecovery 
is  by  no  means  rare.  In  other  cases  the  symptoms  persist  for  years  with  varying 
intenaity.  We  have  already  sp^^lccu  of  the  hannorrhagc  and  perforation  whicli 
may  suddenly  iutervene,  and  of  their  significance.  Relajj-ses  are  not  infrequent, 
even  after  appui-eut  recovery.  If  the  ulcer  cicatrizes,  the  scar  itself  may  give  rise 
to  persistent  disturbances;  there  may  be  t»bstinate  cardialgia,  or,  if  the  scar  is  at 
tlie  pylorus,  dilatati<m  of  the  stonuich  (r/tff  infra)  may  jsrr-Lidually  l>e  develojied. 

DiagHOBiA. — The  diagnosis  can  be  made  only  when  the  above-mentioned  char- 
acteristic symptoms  are  present.  Of  these^  hEcmatemesis  is  by  fai*  the  most  signifl- 
caiit,  for  it  is  with  very  few  exceptitiua  the  result  of  gastric  ulcer.  Particularly  is 
this  true  of  individuals  under  mKhlle  age. — But  how  shall  we  delennine  whether 
the  blood  ejected  did  not  come  from  the  no.se  or  the  lungs,  rather  than  the  stom* 
ach  ?  The  answer  is  not  always  e.isy.  If  an  epistaxis  occui-s*  at  night,  a  |>art  i»f 
the  blootl  often  flows  back  into  the  na.so-pharynx,  aud,  l^eing  swal]ow<*d,  excites 
vomiting^  so  that  a  gastric  haemorrhage  is  suggested.  It  is  als<i  wry  imjKjrtant 
for  the  physician  to  rememljer  that  bluod  may  be  *'  vomited ''  in  hysterical  cases. 
If  there  is  also  oervous  cardialgia,  one  might  easily  be  misled  to  ftssume  the  exists 
ence  of  a  gastric  ulcer.  Other  hysterical  synipU^ms  (see  the  chapter  on  hysteria) 
and  the  character  of  the  l>Iood  will  usually  guide  us  to  a  corre<*t  diagnctsis.  The 
blood  probably  conies  in  most  crises  not  from  the  sUimaeh,  but  from  the  gums 
tir  pharynx,  and  it  is  consequently  of  a  comparatively  bright  color  and  rather 
watery, 

The  diagnosis  between  gaslric  and  pulmouary  hremorrhage  in  doubtful  cni^es 
depends  on  tlie  following  factors :  1,  The  previous  condition  of  the  patient — w^hether 
he  has  had  cough,  expectoration,  and  other  pulmonary  sympt*>ms,  or,  on  the  other 
liand,  gastric  pain  and  vomiting.  2.  On  the  character  of  the  haemorrhage,  whether 
accompanied  by  vomiting  i>r  by  cough.  But  there  may  have  been  Iwith.  Violent 
vomiting  may  excite  a  cough ;  and,  on  the  other  hand,  bloiMl  which  has  been 
coughed  up  may  be  in  part  swallowed  and  iiuluce  voniitiug.  3,  On  the  character 
of  tlie  bl<Hjd:  if  from  the  lungs,  it  is  usually  bright-red  and  frothy,  containing 
bubbles  of  air,  with  few  clots,  and  of  alkaline  reaction.  In  gastric  haemorrhage  it 
is  usually  dark,  mixed  with  food,  partly  clotted,  and  acid  in  reaction.  4.  On  the 
results  of  physical  examination.  In  this,  of  coim^e,  we  must  lie  extrtmiely  cautious 
after  a  hipmorrhage,  lest  the  movements  of  the  patient  excite  fre.sh  bleeding;  and 
yet  we  may  be  able,  fi*om  the  general  condition  of  the  patient,  or  fi-oin  dullness  at 
the  apices,  or  moist  rales,  to  demonstrate  pulmonary  dis<»a.se.  If  the  blorwl  came 
from  the  strmiach,  we  usually  detect  nothing  but  the  signs  of  aua^'uiia.  5,  The 
subsequent  symptoms.  In  ca.scs  of  pulmonary  ha?morrhage  there  is  almast  sure 
to  be  an  e.\]KH'tfiration,  for  the  next  few  days,  either  of  pure  blood  or  of  matter 
stained  with  blo<j<l;  and,  in  gastric  hEPmorrhage,  the  next  dejection  will  almost 
certainly  be  black,  from  the  presence  of  decomposed  lilood.  In  doubtful  crises,  the 
appearance  of  blood  in  the  stools  almost  invariably  settles  the  question  in  favor  of 
gastric  Inemorrhage. 

In  ca.ses  of  gastric  ulcer,  unaccompanied  by  hLematemesis,  the  diagnosis  is  only 
more  or  leas  probable,  not  certain.     The  existence  of  cai-dialgia  and  localized  pain 
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in  the  stomach  must  always  make  us  consider  th?  possibility  of  an  ulceFf  but  we 
can  not  be  positive  about  it. 

The  differential  diagnosis  between  gastric  ulcer  and  purely  nervous  cardialgia, 
and  1x1  wt'on  ulcer  and  cancer,  will  be  discussed  later  in  the  appropriate  chapters. 

PrognOfflA — The  dangers  in  ulcer  of  the  stomach,  particularly  haemorrhage 
and  j)erforation,  have  already  l»een  spoken  of.  Whether  these  misfortunes  will 
actually  occur  in  any  individual  case,  and  when,  W3  can  not  determine. 

There  can  be  no  doubt  tiiat  a  large  number  of  ulcers  heal  perfectly;  but,  as  we 
have  already  said,  even  the  resulting  scar  may  cause  trouble.  This  possibility 
must  be  borne  in  mind.  Uf  tliese  persistent  Hj^nptoms  cardiulgia  is  the  most  fre- 
quent. Dilatation  is  alsr»  possible.  And,  finally,  it  is  pn>l>ab]y  not  a  very  rare 
event  that  cancer  eventually  develops  in  the  flo(3r  of  the  old  ulcer.  We  shall 
revert  to  thin  matter  under  cancer  of  the  stomach. 

Treatment. — If  the  diagiiosis  of  gastric  ulcer  Ls  evident,  or  if  the  symptoms  are 
of  such  a  nature  tliat  there  is  a  justifiable  suspicion  of  an  ulcer,  the  patient  should 
be  urgently  advised  Uj  submit  himself  to  cai-eful  and  methiKlical  treatment;  for  it 
is  only  by  n»cans  of  a  sutHciently  persistent  and  properly  conducted  treatment 
that  we  can  bo|>e  for  gO(xl  thei-apeutic  results  in  ulcer  of  the  slomach. 

The  essential  cjjudition  is,  that  the  patient  should  keep  his  bed  for  the  first  part 
of  tlie  treatment,  at  least  for  two  or  three  weeks.  Complete  bodily  i-est  is  certainly 
an  important  assist^ince  in  promoting  healing  of  the  ulcer.  The  i)atient  should 
also  have  moist  compi'esses,  or,  still  l>etter,  as  I^eulie  has  advised,  warm  poultices 
>p]ied  all  day  long  to  the  epigastrium.  These  pjiiltices  give  great  I'elief  to  the 
un.  In  the  third  plijce — and  this  is  probably  the  itniwrtant  matter — the  patient 
muiit  keep  strictly  to  an  accurately  prescribed  diet.  Every  mcchunical  and  chem- 
ical irritatiom  tif  the  floor  of  the  ulcer  must  l>e  avoided,  and  therefore,  at  fii-st,  li^iuid 
nourishment  alone  is  to  be  permitted.  It  is  best  to  allow  the  patient,  for  the  lli-st 
ten  days,  milk,  Ijouillon,  and  at  the  most  some  eggs  and  thoi*oughly  moistenetl 
bread.  A  very  suitable  article  of  diet  is  soup  made  out  of  the  Leul»e-li<^>senthal 
solution  of  meat.  In  the  f«mrth  and  last  place,  we  should  consider  the  hypenicidity 
of  the  gastric  juice,  which,  iis  has  been  already  said,  exists  in  the  ca,«ie  of  ulcer. 
The  patient  then^fore  should  be  given  every  day  a  tablesi>oonful  of  Cailslwid  salts, 
dissolve*!  in  a  pint  of  warm  water,  to  lie  taken  in  three  or  foiu'  divided  doses  during 
the  forenoon  and  afternoon.  If  treatment  of  this  scjrt  is  strictly  carrietl  out,  the 
discomforts  of  the  patient,  his  pain  and  vomiting,  will  abate  in  a  few  days.  After 
some  t-en  days  have  passe<i,  if  the  patient  feels  well,  he  may  cautiously  begin  to  eat 
such  food  as  the  bruin  of  calves  l)oile<l,  boile<l  pigeon,  boiled  fowl,  ami  Hour  gruel. 
If  this  dietary  makes  the  pain  return,  we  must  fall  Ijack  upon  th©  first  kinds  of 
louriahment  Usually,  however,  the  above-named  fcjods  ai*e  well  boine,  so  that 
ft**T  another  peril (d  of  eight  or  ten  days  the  patient  may  be  allowed  some  beef, 
mMsh  as  sirloin  or  beefsteak,  shaved  raw  ham,  and,  later,  also  underdone  roast  meat, 
gwne,  veaL  fish,  and  the  like.  The  more  severe  the  earlier  symptoms  were,  the 
slower  and  more  cautiousl}^  will  one  proceed  with  changes  in  diet.  If  desired, 
one  may  also  employ  either  artificial  nutriments,  such  as  the  meat  peptones  of 
Koch  and  of  Kemmerich,  and  legumincrst*,  and  also  various  kinds  of  infant 
foods. 

The  above  methods  will  usually  accomi>Iish  all  that  we  am  hope  to  do,  and  it 
is  not  till  they  prove  unavailing  that,  while  persisting  in  our  dietetic  treatment,  we 
should  try  the  other  re[nedies,  whose  clliciency  is  often  extolled  but  has  never  been 
demonstrated.  Among  these,  the  favorite  is  subnitrate  of  bismuth  in  powders  of 
five  to  fifteen  grains  (grm.  f)-3r)-lMH>)  each,  mixed  with  sugar.  To  this  we  may 
add  a  si.^th  of  a  grain  (grm.  0  01)  of  morphine,  if  there  is  cardialgia.  One  powder 
is  to  bo  given  three  times  a  day,  fifteen  minutes  before  meals.     Nitrate  of  silver  is 
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also  frequently  administered  in  pills  of  one  sixth  of  a  grain  (^rm.  0*01)  thrice 
daily ;  or  in  a  solution  of  1  to  400,  of  which  the  dose  is  oue  or  two  teaspoon- 
fuls. 

Finally,  thers  m^e  s^iecial  symptoms  wliicli  may  nwjid  to  be  relieved.  Violent 
pain,  when  not  yielding  to  rep^ulatiou  of  the  diet,  demands  morphine.  We  may 
also  try  warm  or  oold  applications,  or  chloroform,  externally.  Gerhartlt  recom- 
mends three  or  four  drops  of  liquor  ferri  chloridi  in  a  wineglass  of  water,  for  the 
relief  of  pain. 

Excessive  vomiting  and  persistent  nausea  are  likewise  to  be  t^tmbated  by  the 
narcotic*.  Opium  is  the  hest;  morphine,  chloral,  and  bromide  of  potash  may  also 
be  tried.  If  there  be  no  impi*ovenient,  we  may  try  creasote,  or  three  or  four  drops 
of  tincture  of  iodine.  At  the  first  apf>eanince  of  blood  in  the  vomitus  the  greatest 
bwlily  quiet  and  most  careful  dieting?  is  absolutely  indispensable.  For  the  th*st  day 
or  two  it  is  best  to  allow  nothing  e.xcept  ice-cold  milk  and  bits  of  ice  in  the  mouth 
to  appeiLse  the  buniinj^  thirst.  The  patient  must  lie  as  quietly  as  possible  in  bed. 
A  flat  ice-b.ig',  not  too  heavy,  should  be  placed  on  the  epigustrium.  In  case  of  per- 
sistent nausea  or  eructations,  small  doses  of  morphine  are  to  Ix'  prescribed.  We 
must  wait  till  four  or  five  days  dfter  the  lueoiorrhapre  before  we  cautiously  increase 
the  amount  of  nourishment,  which  must  still  be  liquid. 

If  peritonitis  appears  as  tlie  result  of  iM>rf<jration,  the  best  means  to  try  are  the 
outward  appliciition  of  ice  to  the  epignstrium  and  the  internal  use  of  opium  in 
large  amounts— that  is,  half  a  grain  to  a  gram  (grm.  0  03-0 '05 J  every  one  or  two 
hom'S.  Unfortunately,  however,  the  cases  are  exceptional  in  which  the  perito- 
nitis does  not  become  general.  Tlien,  possibly,  operativ^e  interference  might  l>e 
of  sfime  avail.  Other  measures  are  almi>st  hopeless.  We  may  try  to  alleviate  the 
pain  by  narcotics,  but  it  is  very  rarely  that  we  can  prevent  a  fata.1  issue. 

(In  cases  of  recent  hreniorrhage  or  markedly  |)ainfol  digesfinn.  the  editor  has 
pursiuHl  the  following  plan  of  tiH^atnieut  with  apparently  good  results:  The  most 
pttwerfid  agent  in  the  promotion  of  cicatrization  is  rest.  Absolute  rest  in  bed  is 
therefore  enjoined,  with  the  secondary  end  in  view  of  reducing  the  demands  of  the 
system.  The  patient  is  then  fed  exclusively  by  the  rectuin  for  at  lei*st  one  week, 
genendly  for  two  weeks,  nothing  hut  a  little  water  Wing  given  by  the  mouth.  A 
simple  cfeinsing  enema  is  given  once  daily ;  and  at  six-hour  intervids  a  nutrient 
enema,  six  to  eight  ounces  in  bulk,  and  composed  of  one  or  two  raw  eggs,  an 
ounce  nf  expi-essed  beef  juice,  and  fully  peptonized  milk,  is  administered.  Toler- 
ance by  the  rectum  is  promoted  hy  the  addition  to  the  enema  of  a  few  drops  of 
laxidannm.  After  one  or  two  w^eeks  small  quantities  of  milk  at  frequent  intervals 
are  given  by  the  mouth,  and  the  i*ectal  alimentation  is  grathially  diminished  as 
that  of  the  stomach  is  inci'ca.sed.  Pain  usually  ceases  immediately  on  the  cessa- 
tion of  g-tistric  ingestion,  and  the  loss  of  weight  during  a  fortnight  of  rectal  feed- 
ing is  surprisingly  small.] 

APPENDIX. 


MELJENA   NEONATORUM. 

We  desire  here  als4i  t4->  mention  the  condition  known  ns  melcpua  neonatorum. 
In  ram  instances  during  the  fii'st  w?ek  after  birtli,  hifmorrhages  «H'eur  from  the 
stomach  (ha^matemesis),  which  are  sometimes  associated  with  dark,  bloody  stools. 
As  a  rule  the  hannorrhages  are  repeated,  so  that  after  a  few  days  death  occurs  with 
all  the  phenomena  of  ana*mia:  but,  oven  after  what  seem  to  be  the  worst  symp- 
toms, recovery  may  exceptionally  feike  place. 

The  cause  of  meloena  neonatorum  is  by  no  means  clear,  bat  in  some  of  the 
cases  small  ulcers  are  found   in  the  mucous  membrane  of  the  stomach   and 
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intestine,  as  to  the  origin  of  which  we  have  no  certain  information.     Passive  eon 
gestion,  emboli&m,  anil  iiifoctiou  have  been  8u^jE:ested  as  causes. 

The  treatment  consists  in  the  application  of  ice  poultices  to  the  abdomen. 
Liquor  ferri  perchloridi  has  been  also  recommended^  in  dosee  of  one  drop  every 
two  hours  in  oatmeal-water. 


CHAPTER  V 
CANCER  OF  THE   STOMACH. 

Etiology.— We  can  not  here  discuss  the  aetiology  of  carcinoma  in  general* 
and  we  shall  therefoi-e  tnerely  enumerate  the  fa(?tor8  which  experience  has  shown 
to  favor  the  development  of  cancer  in  the  stomach. 

Age  hais  a  rem^-kable  influence.  Gastiic  cancer  is  decidedly  most  frequent 
late  in  life,  between  the  fortieth  and  sixtieth  year.  Still  it  is  occasionally  seen  in 
younger  persons.  We  have  ourselves  seen  several  cases  in  persons  between 
twenty -two  and  twenty-five  years  of  age. 

Sex  is  of  no  i»apr*rtance. 

Heredity  lias  a  slight  but  undeniable  influence.  The  most  famous  example  of 
the  transmission  of  cancer  is  presented  by  the  family  of  Nap<3leon. 

The  relation  of  gastric  cancer  to  other  antecedent  diseases  of  tlie  sfcf->mach  is 
very  interesting.  Whether  frequent  errors  in  diet  or  the  use  of  alcohol  increase 
the  liability  to  this  disease  is  uncerlaLn.  On  various  sides  attention  has  been 
called  to  a  possible,  and  as  it  seems  to  us  verj^  pmbable,  connection  of  gastric  can- 
cer with  antece<lent  ulcer.  Not  only  at  the  l>ed>;idc\  but  at  the  p«)st-mortem  tiible, 
a  relatively  largo  number  of  cases  liave  been  observed  where  cancer  had  developed 
on  the  floor  of  an  old  (and  usually  cicatrized)  ulcer.  Hauscr  made  tlie  interesting 
discovery  of  a-typical  f^fowths  of  epithelium  in  the  st^ai*s  of  gastric  ulcers — a 
phenomenon  which  p^jiiits  strongly  towaf-d  the  relation  suggcstetl. 

Pathology. — The  stomach  is  a  favorite  seat  for  cancer.  About  a  third  of  all 
ca«cs  of  cancer  are  gastric.  The  i)arts  of  the  organ  most  often  attackr>il  are  the 
pyloric  end  and  the  lessor  curvatui'e.  Less  frequently  the  cardiac  end  and  the 
fundus  sulfer. 

The  new  growth  takes  the  form  either  of  a  circurascnbod  tumor  or  of  a  diffuse 
mfiJtration,  thickening  the  walls.  The  dist»ase  in  variably  originates  in  the  mucous 
layer,  extending  thence  into  the  submucous  and  muscular  coats.  The  connective 
and  muscular  tis'^nes  in  the  neighborhowl  of  the  cancer  are  quite  often  consider- 
ably  hyi>ertrophied. 

Histologically,  gastric  cancer  is  of  Iho  cylindrical -cell  variety,  starting  from  the 
glandular  Gpithelinrn.  The  soft  tumors  ai^  termetl  medullary;  the  ftnn  and  hard, 
scirrhous  or  flt»rcHd.  Tlie  medullary  cancers  are  particularly  apt  to  be  quite  extent 
iively  broken  down  on  their  exposed  surface,  thus  forming  what  ai'e  known  as 
cancerous  ulcers.  This  seems  to  be  mainly  the  result  of  the  gastric  juice  acting 
on  the  superficial  and  iosulfieiently  vascularizeil  portion  of  the  tumor.  The  base 
of  these  ulcers  is  usually  clean,  as  we  should  ex^ieet  from  tlie  mrnle  of  their  pro- 
duction. In  many  eases  of  rather  young  subjecis,  and  als(»  in  others,  we  fl.nd 
c5olloid  cancer.  This  form  also  may  ap[>ear  either  in  nodules  or  as  a  diffuse 
gnjwth,  infiltrating  the  tissues.     As  to  metastasis  of  gastric  cjincer.  vidt"  infra. 

Clinical  History. — Most  cases  of  gastric  cancer  exhibit  a  combination  of  grave 
digestive  disturbances  with  a  relatively  rapid  loss  of  flesh  and  strength.  Now 
and  then  the  gastric  symptoms  assume  less  prominence.  The  chief  sign  of  dis- 
ease is  a  constantly  progressive  marasmus  or  anrf*mia,  the  true  cause  of  which 
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is  either  entirely  latent  or  not  unmistakably  recognizable  till  lale  in  the  ill- 


FiQ  35  —  HofHilue  crjHtaUl, 


Some  of  the  gastric  symptoms  are  not  very  chamcteriiiLic.  They  mei-cly  show 
that  liigestion  is  disoiilered.  Thoi**)  i^  loss  of  aiJi>etite  and  distretis  alter  uicals. 
The  patient  couiplains  of  a  disag^n^cable  seusalioii  of  i>re3^ui-.>  in  the  epigastrium, 
increascil  by  food.  t:>umetiines  this  amounts  to  actual  cardialgia.  Many  patients 
are  annoyed  by  frequent  eruetatious.  Occasionally  vomiting  is  trtjublesome ;  in 
other  instances  there  is  scai'cely  any.  The  voniitus  may  contain  uotliing  but 
mucus  iuid  the  higesta;  or  it  may  assume,  from  ihe  iwhnixture  of  biood,  a  very 
characteristic  and  somewhat  pathognomonic  appearance. 

Fi^e  gastric  haimorrhage  and  c^juscqueul  ha?mateniasis  is  exceptional,  or  at 
least  much  less  fi-equDut  than  in  ulcer  of  the  stomach;  but  the  vomitus  often 
contains  dec<:>mposed  blood,  and  in  many  cases  this  will  be  for  a  time  almost  a 
constiuit  appeamnco.  MksI  of  the  ulcerated  cancers  bleeti  frequently,  a  little  at  a 
time.  The  escaping  blood  is  bi^)keu  up  by  the  action  of  the  gastric  juice,  its  red 
ha'moglobine  being  transfonned  into  tlio  black  ha^matiue,  which  produces  that 
** cotfee-ground "  or  ^'chocolate  colored"  appearance  of  the  vomitus  sc>  signilicant 
of  the  disease.  In  such  cases  the  pi'eseuce  of  blu*i»d  can 
1^  ^fcfi  ^'A  be  demonstrated  conclusively  by  the  spectroscope,  or  by 
^  I    W  4         nutans  of  the  so-caJled   ha^miue  reitction.     To  perform 

this,  a  small  |X)rliou  of  the  vomitus  is  heated  to  boiling 
in  a  walch-gkuss,  having  lii*st  been  mixed  with  a  little 
glacial  iicetie  acid  and  a  few  crystals  of  common  salt. 
A  drop  of  this  is  then  allowed  to  dry  upon  an  objoct- 
gliiss,  when  the  rhombic  crystals  of  hteminc  are  quickly 
formed.  These  crystals  have  a  dark-brown  color,  and 
are  eajsily  recognized  (vide  Fig.  1^5).  We  should  men- 
tion that  in  the  cuse  of  ulcerating  car-cinoma  ven» 
triculi  the  vomitus  may  have  sn  foul  an  odor  that  it  may  even  be  regarded 
as  stcrcoraceous. 

Immediate  microscopic  examination  of  the  vomitus  may  reveal  red  blood- 
globules.  Other  characteristic  constituents  are  rare.  It  is  oiily  excepUonally 
that  bits  of  cancer  can  he  demonstrated.  Of  coiu'se,  if  seen,  they  end  all  doubt. 
Barciiiee  are  often  found,  just  as  in  other  gastric  diseases. 

Of  great  diagnostic  iniportimcc  is  the  investigation  of  the  gastric  juice  (vide 
Bupra,  page  378).  As  Von  den  Vclden  tii'st  pointed  out,  in  most  cases  of  gastric 
cancer  there  is  no  free  hydrochlnric  acid  in  the  gastric  juice,  or  at  le^xst  none  to 
bedetecteil  by  means  of  the  well-known  reliction  with  metliyl-violet  and  the  other 
reagents;  while  on  the  other  hand  hu-tic  ar-id  is  not  infrefiucntly  abundant,  and 
may  even  be  present  for  a  long  while  after  f(Kxl  has  Vweri  ingested.  The  digestive 
power  of  the  gastric  juice  in  pervious  afflicted  with  carcinoma  is  consequently,  as 
may  be  easily  demonstrnted  by  ex|>eriraent  decidedly  Ijelow  normal.  The  i-eason 
of  this  fretjuent  absence  of  free  hydr«x:hloric  acid  in  ciircinoma  is  not  yet  clear. 
Pi*obab]y  this  phenomenon  df>es  not  depend  directly  upon  the  careimuna,  but 
upon  the  catarrh  of  the  ii*st  of  the  gastric  mucous  membrane  which  is  usually 
present  in  cases  of  carcinoma;  and  again,  when  the  gasti*ic  mucous  membrane  is 
much  atruidiied,  as  has  likewise  been  repeatedly  shown  to  be  the  case,  the  pro- 
duction of  hydrochloric  acid  ceases. 

Physical  examination  of  the  st*>mach,  and  palimtion  in  pai-ticular,  are  of  the 
gi-eatest  value.  In  a  large  nural>er  of  crises  the  new  growth  wiu  be  more  or  less 
plainly  felt  through  the  abdomhiul  walls,  as  a  hard,  nodular  tumor.  Tlie  tumor 
is  situated  in  the  epigastrium,  in  a  majority  of  casCvS,  but  it  may  bo  lower  down 
or  more  to  one  side,  according  to  the  region  attacked.     It  should  be  remembered 
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always  that  a  ]>ermaDent  tumor  may  essentially  alter  the  position  of  the  stomach 
to  which  it  Is  atta<jhed.  As  an  illusiratiou,  a  case  of  pyloric  cancer,  wl^ich  wo  saw, 
with  secondary  dilatation  of  the  stomach,  had  i-esulted  in  such  a  displacement  of 
the  pylorus  tliat  the  tumor  wa^  to  he  felt  through  tho  ahdouiinal  walls,  about  a 
hand's  brcadtli  above  the  symphysis  pubis.  Sometimes  the  tumor  varies  iu  |)o<si- 
tion  uccortliug-  to  the  fullness  of  the  stomach.  The  effect  of  the  respiratory  move- 
ment ujKm  the  tumor  varit^s.  In  some  cases,  iMnlicularly  if  the  tumor  is  adherent 
to  the  liver^  it  can  be  plainly  felt  to  move  downward  with  each  inspiration,  while 
in  other  cases  it  remains  ijctfectiy  stationary. 

In  a  minority  of  the  cases  no  tumor  c«n  be  felt  at  any  time.  Under  such  cir- 
cumstances the  diagnosis  can  not  often  be  definitely  established.  The  tumor  is 
undiscoverable,  (ii*st,  in  most  cases  of  diffuse  cancerous  infiltration  of  the  stomach- 
walls.  We  may,  indeed,  notice  an  iuci-eased  sense  of  i-esistaiice  aud  harduees  in 
the  epigastrium,  but  can  nut  refer  this  coudilion  with  certainty  to  a  new  growth. 
Secondly,  the  new  growth  Uiay  extend  chieHy  inwaitl,  toward  the  cavity  of  the 
organ,  aud  may  thus  escape  detection.  Aud.  finally,  the  tumor  may  be  so  con- 
cealed  by  the  liver  or  the  edge  of  the  ribs  that  it  is  inaccessible  to  the  touch.  Such 
cancers  as  attack  the  cardiac  extremity,  the  ]>osterior  wall,  or  the  leaser  curvature 
of  the  st^>mj»ch,  an^  particularly  apt  to  \je  out  of  i\^m'h  of  palpation. 

Percussion  of  the  cancer  rarely  gives  flatness,  but  instead  a  muffled  tympanitic 
resonance.  This  is  sc^metimes  an  influential  factor  in  the  dilfei-ential  diagnosis 
from  cancer  of  the  liver. 

The  physical  examination  sometimes  yields  secondary  evidences  of  cancer,  in 
addition  to  those  which  are  due  dii'ectly  to  tlie  new  growth.  In  most  ca^es  of 
pyloric  cancer  a  resultant  dilatation  of  the  stomach  can  be  demonstrated. 

Next  in  importance  to  the  giistric  symptoms  is  the  disturbance  of  general 
nutiition.  Loss  of  tlcsh  is  not  rarely  the  very  first  sympttim  which  calls  the 
patient's  attention  to  his  disease.  Tliis  waiting  is  oliserved  eiirliest  in  cases  which 
are  atteuded  with  anoi-exia  and  vomiting.  The  patient  also  gi-adually  ttikcs  on 
that  familiar  cucliectic  look  which  is  characteristic  of  most  cases  of  cancer.  Some 
patients  become  excessively  aniemic.  The  skin  acquires  a  waxy  pallor,  and  there 
are  all  the  symptoms  which  i-esult  fit.^m  frJ*c*at  anaemia,  such  as  cei'cbral  symptoms 
and  functional  CHardiac  murmurs.  Sometimes  the  blood  itself  presf^nts  decided 
peculiarities  in  such  cases.  Thus  we  may  ilnd  micit>eytes  and  poikilocytes  in  it. 
Gastric  cHUcer  and  pernicious  anroinia  iq.  r.i  have  been  rejieatedly  confounded. 
The  cause  of  tiiis  excessive  aniemia  is  not  always  perfectly  clear.  In  one  such 
case  we  made  the  interestini^:  discover}^  of  exti-emefy  abundant  metastatic  cancer 
in  the  Iwnes.  As  the  bone  inarmw  is  known  to  have  somethmg  to  do  with  the 
production  of  the  blood,  it  may  be  that  the  anaemia  was  due  to  this  abnormal  con- 
dition. At  any  rate,  the  (jrave  anaemia  which  results  from  cancer,  and  sometimes 
also  fixrai  other  chronic  diseases  of  the  stomach,  particularly  gjtstric  ulcer,  can 
not  be  regarded  in  just  the  same  light  as  are  the  loss  of  flesh  ami  the  cachexia. 
Often  the  anaemia  is  very  great  before  the  general  nutrition  has  sulfered  much 
impairment. 

When  the  disease  is  pretty  well  advanced  thei-e  may  lie  modemte  oedema  of  the 
ankles  and  the  back  of  the  hands.  Tliis  is  to  be  explained,  as  in  other  aichectic 
and  ana^imic  conditions,  by  the  impaiinni  nutrition  of  the  vascular  wallsy  the 
hydra^mia,  and  the  cardiac  weakness. 

Special  deranf^emcnts  of  other  organs  ai'e  relatively  infrequent.  Metastatic 
cancer  is  of  importance.  It  attacks  the  liver  chiefly.  If  the  hei»atic  new  growth 
is  considerable  it  may  quite  overshadt I w  the  priniary  cancer.  Secondary  carci- 
nosis of  the  pcritfjnaeum  is  also  apt  t(»  cause  marked  symptom.s,  such  as  ascites  and 
abdominal  pain.     Secondary  cancer  may  also  involve  the  mesenteric  and  retro- 
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lyiDpli-SfUmds,  the  langa,  and  other  organs,  but  does  not  uKuall v  give 
fiKtoMrikliiif  symptoms  when  so  situated.  It  may  be  added  that  patients  with 
etmaerci^b/b  ctomach  eometinies  present  a  swelling  of  the  lymphatic  glands  above 
dl9  Aiiclev  especially  on  the  left  side^  and  that  many  authors  regard  thLs  fact  as 
ti  mmm  ▼dltie  in  making  a  diagnosis. 

Direel  e»ten?aon  of  the  new  growth  into  neighboring  organs  is  not  very  fre- 
4|MiiL  We  will  venture  to  mention  one  case  which  wo  saw,  on  account  of  its 
great  nvity.  The  new  growth  caused  adhesion  of  the  anterior  wall  of  the  stomach 
to  Ilia  abdominal  walls,  and  then,  penetrating  through  them  and  the  skin  of  the 
ef^Mtrium,  finally  appeared  as  a  tumor^  of  about  the  size  of  one's  fist,  projectiog 
onlwmrd.  If  a  cancer  ulcerates,  it  may  destroy  aU  the  layers  of  the  stomach,  and 
JMoU  in  perforation  and  secondary  peritonitis ;  or,  if  previous  adhesions  have 
been  formed,  the  perforation  may  open  up  an  abnormal  communication  between 
the  ctomach  and  some  neighboring  part  of  the  intestine.  The  transverse  colon  is 
the  part  u^ruiUly  perforated;  less  often  the  small  intestine. 

As  to  the  bowels,  constipation  is  the  rule.  Diarrhoea  is  rare.  The  urine  is 
moally  pale  and  but  slightly  acid.  Its  amoimt  is  tliminished,  as  we  should  expect 
from  Uie  slight  amount  of  nourishment  taken,  and  from  the  vomiting.  Over  the 
beui  we  may  Rometimes  hear  soft  anaendc  murmurs.  The  pulse  is  usually  accel- 
Itfated,  although,  if  there  be  exti^me  marasmus,  it  may  be  slow.  The  temperature 
Is  oormat  or  even  subnormal.  If  there  is  some  inflammatory  complication,  or  if 
the  anaemia  is  extreme,  fever  may  occur. 

The  entire  duration  of  the  disease  may  occupy  one  or  two  years.  It  is  excep- 
tional for  it  to  last  longer,  except  where  the  cancer  develops  in  the  floor  of  a  pre- 
extjtting  ulcer.  In  this  event,  the  symptoms  of  ulcer  gradually  give  place  to  those 
of  cancer.  In  individual  cases  the  disease,  of  course,  exhibits  many  variations 
and  departures  from  the  typical  course.  Sometimes  the  constitutional  syuiptoms 
of  weakneffi  and  emaciation  are  more  prominent^  and  sometimes  the  distinctiNrely 
gastric  di»>rder8. 

The  fatal  termination  is  usually  preceded  by  the  symptoms  of  constantly  in- 
cretisuig  weakneK.  It  may  be  hastened  by  complications.  Now  and  then  grave 
nervous  symptoms  op|>ettr,  often  qiute  suddenly.  The  patient  falls  into  a  condition 
ref.<Mnl>ling  that  of  dia1>etic  coma  (//.  v.),  he  is  somnolent,  and  lins  a  peculiar  dysp- 
noea, witli  deep  and  laljored  respirations,  and  such  an  attack  almost  always  enda 
fatiilly.     Recovery  from  cancer  of  the  stomach  is  unknown. 

BiagnoiiB.— In  addition  to  the  orftinary  symptoms  common  to  most  gastric 
dijwirdei*s,  such  as  pain,  eructations^  and  vomiting,  the  distinctive  factor  in  diag- 
DORis  is  the  discovery  of  a  tumor  conne<.'tetl  with  the  stomach.  Tlie  demonstration 
of  this  is  almost  conclusive.  Other  subsidiary  evidence  can  bo  obtained  in  most 
inxtances.  Tlie  patient  is  wasted,  has  a  cachectic  look,  and  is  somewhHt  advanced 
in  years.  The  most  characteristic  gastric  symplom^  as  we  have  already  said,  is 
coffee-ground  vomitus,  containing  bl<3od. 

It  m  not  always  easy,  nor  even  p<jsBible,  to  make  sure  that  a  tnmor  in  this 
region  is  really  of  gastric  origin.  The  chief  characteristics  of  the  tumor  of  gastric 
cancer  have  alreaily  been  mentioned.  The  main  thing  to  exclude  is  cancer  of  the 
left  lobe  of  the  liver,  or  of  the  pancreas,  omentum,  or  transverse  colon.  No  gen- 
eral scheme  for  tlie  differential  diagin  jsis  betwetm  these  and  the  gastric  disease 
can  bo  given,  for  the  cijvumstances  and  difficulties  vary  with  almost  every  case. 
A  careful  consideration  fjf  all  the  facte,  ami  wide  personal  experience  at  the  bed- 
side and  the  pf>st-mortem  table,  are  requisite  here;  and  yet  the  most  practiced 
diagnosticiiin  may  be  misled. 

We  may  lie  able,  however,  to  feel  a  tumor  plainly,  and  to  be  sm-e  that  it  is 

itric,  and  still  find  it  diilicult,  or  even  impossible,  to  determine  whether  ii  is 
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cancerous,  or  whether  it  is  not  a  ciFciira9cril)efl  induration  and  thickening  i-csultr 
xn^  from  an  ulc^r  of  the  stoma^^h,  Tliis  is  particularly  true  of  email  tuniore  near 
the  pyloruH,  attended  with  secondary  dilatation.  Tlie  clinical  symptoms  ai*«  uf?u- 
ally  valueless  here,  for  stenosis  of  the  pylorus  must  produce  identically  the  same 
syinptouis  in  either  case.  The  age  of  the  patient,  the  duration  of  the  disease,  and 
possibly  the  history  of  characteristic  symptoms  earlier  in  the  illness,  may  enable 
us  to  reach  a  probable  diagnosis.  In  this  connection  it  is  also  to  be  considered 
that,  as  already  mentioned,  the  scars  of  old  ulcers  not  infrequently  form  the  basis 
for  the  development  of  a  cancer.  The  previous  history  of  the  case  may  present 
Buch  symptoms  a-?  cardial^a  and  Iwpmat^^mesis,  indicating"  tliat  an  ulc<»r  has  ex- 
isted, while  the  objective  examination,  by  tleraonstrating'  a  tumor  and  the  absence 
of  free  hydrochloric  acid,  leads  us  to  diagtn>sticate  tbp  later  formation  of  a  car- 
cinoma. In  such  cases,  and  inde^nl  in  any  doubtful  ones,  we  may  test  the  <»n- 
tenta  of  the  stomach  for  free  hydinwhloric  acid,  and,  if  this  is  invariably  absent, 
cancer  may  be  inferred. 

Here  we  should  add  that,  even  without  any  evidence  of  previous  ulceration, 
ihero  may  be  a  simple  non-cancerous  hyijcrtrophy  of  the  pylurus  with  consequent 
stenosis.  This  occurrence  we  can  aJTirm  from  our  own  exijcrieuce.  The  tumor 
ean  not  be  distinfcnished  cUnituilly  from  the  carcinoma  of  the  pylorus,  and  not 
infrcstjuently  the  autopsy  itself  will  not  enable  us  to  determine  at  once  whether 
there  is  a  carcinoma  or  a  simple  ulcenitive  scar  or  hypertrophy.  Alisolute  cer- 
tainty is  to  be  iiTiiijied  in  such  cases  by  a  microscopic  examination  of  the  tumor, 
and  by  the  discovery  of  metastatic  g^rowtha,  if  there  be  any. 

In  cases  of  gastric  carcinoma  where  thei-e  is  no  tumor  to  be  felt,  it  is  always 
\^ry  difficult  to  make  an  absolute  dia^Tiosis.  In  ^nernl,  we  should  consider  the 
possibility  of  a  cancer  in  every  cjise  where  a  patient  of  tulvanced  yeai-s  complains 
of  severe  gastric  symptoms  without  any  other  demonstrable  cause.  The  njore 
evident  the  const itutioiuil  .synqjtoms  of  cancer,  such  as  increasing'  emaciation  and 
cachexia,  the  moi'e  n:*as»>n  is  there  for  feai-iu^  the  existence  of  a  malignant  growth. 
Here  the  investig^itiou  of  the  gastric  content»  is  very  important.  If  there  is 
good  evidence  of  hydrochloric  acid  in  the  gastric  juice  {vide  sujyral^  this  is  cer- 
tainly an  important  ai*jrviment  ajyainst  the  assumption  of  a  cancer.  On  the  other 
hand,  if  there  is  no  hydrochloric-acitl  reacti'jn  the  suspicion  of  cancer  will  be  de- 
cidedly 8tren^thene<l,  although  by  no  means  assnred,  since  sever<^  atrophic  ca- 
t'lrrh  of  the  stomach  may  be  assiM'iatetl  with  the  complete  absence  of  hydroclilo"ic 
acid.  If  one  finds  decompr»scd  bloml  in  the  gastric  contents  (cotfee-ground  vomit- 
ing, fM'rfc  supra),  this,  as  has  lK^?n  stated,  is  an  almost  suTt?  sign  of  caixjinoma. 

To  distinguish  lietween  ulcer  and  cancer  of  the  stomach  may  sometimes  be  a 
difficult  matter.  In  general,  however,  we  shall  be  enabled  to  form  a  diagnosis  by 
considering  the  much  longer  Ciairse  of  the  di.«;ease  in  ulcer,  as  well  as  the  usual 
youthfulness  of  tlie  patient,  the  ahuud'int  presence  of  hydrochloric  acid  in  the 
gastric  juice,  the  chariicterisiic  vomitus,  and  the  hu*matemesLs. 

Treatment, — As  t^>  treatment,  we  must  1^  content  if  we  relieve  the  patient's 
suffering.  We  possess  no  means  tif  antagonizing  the  new  growth.  The  bark  of 
cundurango,  which  Friedreich  recommended  a  few  years  ago,  has  not  proved 
efficient.  It  may,  however,  he  given  with  some  advantage,  as  it  seems  to  be  a 
good  stomachic  touic,  A  dec<xHion  may  be  miwle  of  15  ]Mirt-s  of  the  bark  to  160  of 
water,  and  10  p:irts  of  syrup  of  oninge-peol  may  be  addeil  to  improve  the  taste. 

The  only  possibility  of  a  can*  of  gastric  cancer  lies  in  the  o[5erative  removal  of 
the  same*  as  fii^t  carried  out  by  Billroth.  Numerous  alteinpts  at  ojK>i*ation  in  the 
lost  few  years  have  many  of  them  resulted  unfortunately,  but  a  few  most  favor- 
We  are  therefore  thni-xnighly  justified,  in  all  cases  where  we  see  any  ]x>8si- 
of  operative  interference,  to  propose  an  exploratory   incision.     After  the 
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tumor  15  laid  lure,  we  may  then  determino  whether  the  case  is  operable  or  not. 
We  can  not  hci-e  cuter  into  particulars  upon  the  subject. 

The  symptoiuatic  treatnient  of  gastric  carcinoma  does  not  differ  greatly  from 
that  I'opeatedly  described  in  the  pi-ccediog;  chapters.  The  diet  must  be  regulatetl, 
aud  the  adinmi^tratioii  of  hydrochloric  acid  is  imp  .u'taut,  inasmuch  us  we  know  it 
to  he  absent  from  the  gastric  Juice  in  this  disease ;  otherwise  we  merely  fulfill 
surh  indications  as  arise.  For  pain,  we  use  the  narcotics,  and  warm  or  ct)ld  appli- 
cations. If  the!*e  is  persistent  vomitin*^,  we  give  small  doses  of  opium  or  mor- 
phine, chloral,  bits  of  ice,  creasotc,  or  tinctm'e  of  iodine.  For  acid  eructations,  we 
prescribe  bicarlK>nate  of  soda  or  mag-uesia.  Very  considerable,  although  unfor- 
tunately only  temporary,  benefit  is  derived  from  wai^hintr  nut  the  stomach.  The 
most  suitable  cases  for  this  are  tliose  of  pyloric  ctvncer  with  consequent  dilatation. 
The  various  stomachic  tonics  and  bittors  must  not  l>o  forg-ottcn.  Our  chief  aim 
must  be  to  maintain  the  patient's  strength  as  lon^  as  possible^,  and  to  do  what  we 
can,  morally  as  well  as  physically,  to  alleviate  his  unhappy  fate. 


CHAPTER  VI. 
DILATATION  OF  TUB   STOMACH. 

iEtiolagfy  and  Pathology.— Dilatation  of  the  stomach  is,  in  a  majority  of  in- 
stances, a  secondary  condition,  the  result  of  pyloric  constriction.  As  we  have 
already  seen  in  the  preceding  chapters,  this  constriction  is  usually  due  either  to 
cancer  or  some  other  new  growth,  or  t-o  the  seais  of  ulcers.  Narrowing  produced 
by  pressure  from  witliout  is  relatively  infrequent-  Tumors  in  the  neighborhood 
may,  however,  thus  cause  dilatation;  aud,  if  Bartels  be  correct,  a  movable  Hg-ht 
kidney  (q.  VJ  uiay  also  compress  the  pylorus  or  the  beginuiug  of  tlie  duodenum 
sulficicntly  Ur  produce  the  sjime  result. 

The  manner  in  which  the  stcnosiij  leads  h>  dihitiiticm  is  perfectly  analogous 
with  that  in  which  stenosis  of  the  aorta  causes  dilatation  of  the  left  ventricle.  The 
propulsion  of  food  out  of  the  stomach  into  the  duo^lenum  becomes  more  difficult, 
and  consequently  the  muscular  ftlM>rs  of  the  sti^mat^-h  are  amused  to  abnormal 
activity,  that  this  hindrance  may  be  at  least  in  part  if  not  wholly  overcome.  As 
a  physiolo^cal  sequence?,  we  find  in  most  cases  of  pylonc  stenosis  the  muscular 
coat  hyiiertn>phied,  and  particularly  so  in  the  neig'hborhooil  of  the  pylt>rus.  It 
is  not  till  the  muscle  pi-oves  inadequate  to  overcoTue  the  obstruction  that  the 
dilatation  begins.  A  ]>ortion  of  the  ingesta  remains  in  the  stomach,  and  the  bulk 
of  this  stag-nating  mass  g-radually  increases.  Its  weight  and  pressure  have  a 
direct  mechanical  influence  in  promoting  the  gradual  expansion  of  the  organ.  In 
addition,  the  processes  of  decomposition  usually  attack  the  contents  of  the  stom- 
ach, and  the  gases  thus  generated  contribute  largely  Uy  the  mechanical  dilatation. 
8|>eedily  the^wi  abnormal  chemical  and  other  irritants  excite  catarrh.  The  catarrh 
lessens  the  resisting  powers  of  the  tissues,  interferes  with  the  absorption  of  the 
contents  of  the  stomach,  and  in  both  ways  tends  to  increase  the  tlitatation.  The 
united  effect  of  uU  these  pei-uicious  iotluenees  may  finally  be  to  produce  a  dilata- 
tion up  to  three  or  four  times  the  normal  volume  of  the  organ,  the  flabby  fundus 
hanging  down  like  a  great  bag  into  the  hypogastrium. 

In  a  smaller  numlicr  of  ca.scs  of  dilatation  we  find  no  stenosis  of  the  pylorus. 
A  large  dilatation  of  this  sort  is  very  rare.  Smaller  degrees  of  enlargement  may 
frequently  exist,  but  still  they  are  so  difficult  to  diagnosticate  with  certainty  that 
we  can  not  really  say  just  how  frequent  they  are.     The  cause  of  suck  dilatations 
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is  in  matiy  ttiKtances  an  impaired  pnwer  of  resistance,  affecting  chiefly  the  muscu- 
lar layer.  This  condition  niuy  sometiraes  be  due  to  congenital  weakness  of  the 
muscular  fll>ei-a,  which  not  only  makes  them  more  yielding,  but  also  favors  the 

?tention  aotl  stag^nation  of  food  in  the  stomach.     In  other  cases  the  walls  are 

reukened  by  dise^ise.  Thus  a  pcrsLstont  chj'onic  catarrh  may  load  to  moderate 
dilatation:  or  couHtitulional  weakness  resulting"  from  anaemia  or  severe  illness 
sometimes  renders  the  fjaatric  muscular  fibers  so  weak  as  to  permit  dilatation.  In 
all  «uch  ca*tes  muscular  insufficiency  is  the  chief  ffu^tor,  because  it  favore  the 
nccumiilation  of  ingesta  within  the  stomach.  In  chronic  gxistric  catarrh,  it  is 
probable  that  the  muscular  fibers  become  not  merely  weak  but  paretic,  just  as  the 
muscles  of  the  larynx  frermently  do  in  laryns^eal  catarrh. 

One  factor  of  g-astric  dilatation  remains  to  l>e  mentioned.  It  is  the  habitual 
overloading"  of  the  stfmiach  with  in^esti.  That  pluttous  and  drankanls  are  liable 
to  dilatation  of  the  stomach  has  lon;^  been  a  familiar  fact.  It  also  occurs  amon^ 
the  indiijent,  who  are  obligetl  to  make  up  for  the  p.ior  quality  of  their  nutriment 
<e.  g.,  potatoes)  by  takiujo^  very  larijfe  amounts  of  it.  Such  a  condition  may  well  be 
compared  to  canliuc  dllatu.tion  from  excessive  arterial  tension,  and  may  be  termed 
''overstraininjf  of  the  st<imach,"  The  condition  does  not  become  strictly  patho- 
logical till  compensation  begins  to  be  inautlicient,  so  that  even  the  hypertrophied 

luscles  are  no  lim;^er  equal  to  the  task  of  pro|>elling^  the  food  properly  into  the 
•duodenum.  In  diabetes,  excessive  ingestion  and  deficient  nutrition  combine  to 
produce  dilatation,  and  it  lias  been  repeatedly  observed  in  this  disease. 

SymptontB  and  Diagnosis. — The  gastHc  symptoms  are  only  in  part^uetothe 
dilatation,  boini^  also  due  t*»  the  original  lesion  or  Ut  other  attendajit  circumstances. 
Most  patients  complain  of  loss  of  appetite,  frequent  or  constant  pressui-e  in  the 
resrif^n  <>f  the  stomach,  heartburn,  eructatioxis,*  and  vomiting.  The  vonniting  is 
frequently  to  a  cerUiin  extent  characteristic.  It  (K'curs  at  r«ilhor  long"  intervals, 
and  then  a  very  considerable  amount  is  vomited  at  once.  There  foay  l>e  several 
quarts  ejected.  The  vomitus  not  infrequently  contains  bits  of  focxl  eaten  several 
(lays  previously.     Usually  vomiting  affords  the  patient  temporary  relief. 

Wo  must  have  recourse,  however,  to  physical  examination  in  order  to  be  cef- 
taia  alxiut  our  diagnosis.  In  many  cases,  althotigh  by  no  means  in  itll^  inspection 
reveals  the  contours  of  a  distended  stoinacb  through  the  abiloniinal  walls.  The 
fundus  an<l  the  greater  curvature  are  ninst  prominent.  Sometimes  wc  can  observe 
the  peristaltic  movements  of  the  stomiwh,  whicli  if  not  present  may  perhaps  be 
started  up  by  the  mechanical  irritatiort  of  sudden  and  repeated  palpation.  If  we 
administer  to  the  patient  a  half-drachm  each  of  so<lic  bicarl>tmate  and  tartaric  acid, 
one  after  the  other,  as  suggosted  by  Frerichs,  the  const'^quent  distention  of  the 
stomach  with  carbonic-dioxide  gas  will  often  render  its  dimensions  much  moi'e 
evident,  and  we  shall  also  be  able  to  ascertain  if  the  prominence  alr^atly  noticed 
really  gastric. 

By  palpation  it  is  often  ]x>ssible  to  make  out  the  greater  curvature  and  tlie 
ftmdus  still  l)etter  than  by  insi>ection,  particularly  if  the  muscular  coat  hapi)ens 
to  be  contracted.  A  .splash ing  sound  may  sometimes  be  evoked  hy  giving  quick, 
short  blows  with  either  hauil  alternately  upon  the  walls  of  the  stomach.  We  can 
hear  and  feel  the  con  tenths  of  the  stotnach  rushing  to  and  fro  with  gi'eat  distinct- 
ness.    This  is  very  characterislic,  though  not  pathognomonic. 

To  determine  the  size  of  the  stomach  by  iwi-ciission  is  so  difficult,  that  percus- 
sion is  seldom  as  reliable  as  inspei'tion  and  palpjition,  but  now  and  tlieu   it  does 

id  us.     The  patient  must  be  examined  in  both  the  erect  aad  the  recumbent  jiost- 
ire^  and  hoth  when  the  stomach  is  full  and  when  it  is  empty.     If  we  iutiHKluc© 
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about  a  quart  of  water  into  the  empty  stomacli  and  tben  tind  a  line  of  dullness 
beluw  the  navel  which  wiis  not  there  Ix^fore.  we  have  goad  i-eason  to  believe  lliat 
the  or^an  is  dilated.  This  is  Penzoldt'a  test.  Sometimes  we  ai*e  unuble  to  define 
the  limits  of  the  stomach  by  percussion  until  we  have  dilat*?d  it  with  carbonic 
dioxide;  but  of  cowse  we  are  to  be^r  in  inind  that  the  stomach  is  in  this  case 
expanded  beyond  its  usual  limits. 

The  use  of  the  boug"ie  is  valuable.  In  health  the  Instrument  will  only  pene- 
trate about  sixty  centimetres,  measured  from  the  mouth,  while  in  dilatation  it  can 
often  be  iutrotlueed  as  far  as  seventy  centimetres.  Occasionally  we  may  Ije  able 
to  feel  the  end  of  the  bougie  throuj^h  the  lax  abdominal  walls,  as  Letibe  first 
remarked.  In  such  a  case  the  neiii*er  the  point  is  to  a  horizoutaJ  line  joining 
the  two  anterior  superior  spinous  processes  of  the  ilium,  the  greater  is  the  cor- 
lainly  that  dilatation  exists.  Undei*  on:linary  conditions  the  bougie  probably  does 
not  ejcteud  any  lower  than  the  level  of  the  umbilicus,  if  as  far  as  that. 

A  consideration  of  the  symptoms  already  enumerated,  combined  with  the 
above  methods  of  physical  examination,  will  in  many  cases  enable  us  to  diagnos- 
ticato  with  certainty  any  considerable  dilatation  of  the  stomach;  and  yet  it  must 
be  confessed  that  sometimes  quite  extensive  dilatation  may  ei>cap6  obsei'vation. 
In  such  instances  there  may  be  either  a  palatial  or  complete  al>sence  of  symptoms 
sutTj^estive  of  any  serious  g-astric  doi*ausemeut,  so  that  no  careful  examination  of 
the  4irgan  is  made,  or  the  methtxls  of  physical  exannuati«.>n  ali*eady  mentioned, 
when  exnployed,  yield  a  negative  or  ambigfuous  iijsiilt.  It  is  true  that  other 
methods  have  been  su^g;ested  by  various  authorities  to  determine  the  size  of  the 
stomach  and  test  the  functional  capacity  of  its  muscular  tissue;  but  none  of  these 
have  as  yet  been  generally  adopted.  Thus  Schreiber  inti-oduced  an  India-rubber 
bag  on  the  end  of  a  catheter,  and  tried  by  blowing  it  up  to  gain  information  as  to 
the  size  and  p^isition  of  the  organ.  With  the  same  end  in  view,  Roseubaeli  pmc- 
ticed  auscultation  of  the  rales  caused  by  blowing  into  a  catheter,  the  oi)ening  of 
which  was  placed  at  the  level  of  the  fluid  contained  in  the  stomiu^h. 

Other  symptoms  ai-e  mostly  analogous  to  those  seen  in  other  sevei'e  gastric  dis- 
oixiers.  The  general  nutrition  becomes  gradually  so  impaired,  particularly  if 
thei'e  is  much  vomiting,  that  the  patient  may  seem  like  a  skeleton.  Kussmaul 
has  sometimes  observe<l  painful  cramps  in  the  flexors  of  the  arms,  the  calves,  and 
the  muscles  of  the  alxlrMuen.  These  lie  refers  to  the  abnormal  dryness  of  the 
muscular  tissue.  The  bowels  are  almost  always  very  much  constipated,  mainly  a» 
a  result  of  the  diminished  amount  of  ingfcsta  which  reaches  the  intestine.  The 
urine  is  small  in  amount,  and  often  neutral  or  alkaline  in  reaction.  The  alkaline 
reaction  Qiiiucke  >>elieves  is  more  apt  to  be  present  while  the  stomach  is  being 
washed  out,  bei'ause  in  this  way  the  system  is  deprived  of  a  relatively  large 
amount  of  acitl. 

Course  of  the  Diseajie  and  PrognotiB.— Tlie  c^iui-se  and  duration  of  the  disease 
are  chielly  dependent  npnni  the  nature  of  the  original  lesion  from'which  the  dila- 
tation proc^^nls.  If  there  is  can<re!*ous  stenosis  of  the  pylorus,  of  course  the  case 
is  hopeless.  Cicatricial  stenosis  with  secondary  dilatatinn  allows  a  more  favorablo 
prognnsis.  With  proper  treatment  and  a  sensible  mode  of  life,  the  patient  may 
be  tolerably  comfortable  for  years;  but  fiually  nutrition  becomes  moi^e  and  more 
impaireti  atid  death  ensues. 

The  general  course  of  the  di.sease  presents  all  sorts  of  vicissitudes.  As  long  as 
the  hypertrophic<l  muscles  are  able  to  oveix'ome  the  abnormal  obstruction,  there 
may  be  no  symptoms  of  imi>ortauce.  Just  as  in  cardiac  cases,  it  is  only  when 
compensiition  Ivecomes  disturbed  that  the  ivsults  fif  dilatation  are  observable.  If 
we  can  tone  up  the  mu.scles  again,  or  reduce  the  work  they  are  calk?d  upon  to  per- 
form to  an  amount  which  they  are  capable  of  accomplishing,  marked  relief  follows. 
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Those  cases  of  dilutiition  which  are  not  due  to  pyhiric  stricture  have,  on  the 
whole,  the  best  prognosis.  In  miJder  ca«es  of  this  kind  thei-e  may  be  permanent 
recovery,  provided  proper  mcx:hauic&l  and  dietetic  treatment  be  promptly  and  per- 
sistently employed. 

Treatment. — Our  first  aim  in  treatment  shouhl  be  to  relieve  tlio  dilated  organ 
of  the  grreat  amount  of  material  it  contains  aud  to  avoid  new  accumulations.  If 
this  double  eH'ort  is  successful,  we  have  removed  the  injurious  inOuences,  both 
mechanical  and  chemical,  which  we  have  seeji  to  maintain  and  pei-sisteiitl}^  to 
ag}p^vate  the  dilatation. 

The  indication  is  best  met  by  the  ''mechanical  treatment  of  dilatation,'*  for 
i^hich  we  are  so  deeply  indcbteil  U)  Kussmaul.  This  method  is  beneficial  to  the 
clirouic  caUirrli  wluch  accompanies  the  dilatation,  or  which  nmy  even  have  pro- 
duced it.  We  have  no  tiirect  means  of  treating  stenosis  of  the  pylorus,  if  it  existii, 
unless  ix>S8ibly  by  surg^ical  oix;ration.  The  oi>ei'ativc  removal  of  cicatricial  steno> 
sis  baft  ali-eady  been  repei*tedly  iHjrfurmed  with  success,  aud  it  is  to  be  expected 
that  it  will  coine  to  be  practiced  more  and  more. 

For  emptying  and  rinsing  out  the  stomach  the  best  means  is  simple  siphonage. 
A  long-,  soft  Nelatou's  catheter,  supplied  with  sutficiently  large  openings  on  ils 
sides,  near  its  extremity,  is  joinetl  lo  a  rublxr  tul>e  of  alx)ut 
one  metre  in  length,  jiud  to  Ihf  end  of  this  is  fitted  a  large 
glass  funnel  ivifle  Fi^f.  3t»),  The  stomach-tube  being  intro- 
duced and  the  funnel  raised,  the  entii*e  tube  is  filled  with 
water  and  thereu]>on  lowered.  Thuj*  siphonage  is  pro- 
duced and  the  contents  of  the  st*»mach  flows  out.  By  alter- 
nate raising  and  lowering  of  the  funnel,  combined,  of 
OJUi-se,  with  the  iKiuring  in  of  water  or  soda  solution,  and 
the  escaj>e  of  tbe  same  ajrain.  the  stomach  may  be  thor- 
oughly clexmsed.  It  is  still  more  con%^enient  to  Imve  a 
Y-tulje  of  glass  tittetl  to  the  upper  end  of  the  catlieter  con- 
nscting  respectively  with  a  restirvoir  of  water  and  with  a 
slop- jar  by  rubber  tubes,  the  alternate  opening  and  closing 
of  which  will  pernvit  water  to  run  into  the  stomach  from 
the  reservoir  and  then  out  again  into  the  jar* 

The  siphon  apparatus  and  the  nece^siiry  manipulations 
are  so  simple  that  we  have  hod  several  patients  with  gastric 
dilatation  who  daily  washed  c»ut  their  own  siomaclis.  This 
simple  tube  has  almost  completely  8U])crsedcd  the  regula- 
tion stomach-pump.  The  latter  consists  of  a  catheter  atr 
tuehed  to  a  syringe  which  has  two  openings  at  its  end,  one 
to  aspirate  and  one  to  allow  tlie  escajie  of  liciuid.  More  than 
once,  when  this  instniment  has  Ix'en  employed,  u  pio'-'O  of 
tl»e  lining  membrane  of  the  st<>maclj  has  Ix^eu  sucked  into 
the  hole  at  the  end  of  the  stomach-tu1x»  and  Utrn  otf.  The 
assumption  that  the  purap  empties  the  stomach  more  com- 
pletely than  does  the  siphon  is  seldom  liorne  out  by  facts. 

We  may  use  intro  water  for  hivage,  or,  as  already  men- 
tioned, a  one-  or  twf>- percent,  solution  of  soda  or  of  Ciirls- 
hed  salts,  which  may  more  effectually  clear  away  the 
mucus.     If  thert^  is  rfiason  to  believe  that  fermentation  is 

particularly  active,  we  may  employ  a  one-per-cent.  solution  of  salicylic  acid  or  a 
two-t)er-cent.  solution  of  I'esorcin.  The  best  time  for  washing  out  the  stomach  is 
shortly  before  meals.     It  is  done  once  or  twice  a  day. 

The  patient's  diet  should  Ix;  carefully  regulated.     The  food  should  be  nourish- 
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iDg,  easily  digestible,  and  of  the  least  possible  bulk.  We  should  therefore  try 
Leube's  meat  solution,  Hue  shavings  of  raw  beef  or  hain,  soft-boiled  eggs,  and  milk 
in  small  amounts,  but  should  avoid  vegetables,  coarse  bre^d,  nod  tlie  like,  lu  this 
way  wo  can  usually  succeed  in  improving  the  patient's  nutrition  decidedly,  and 
the  vomiting  and  sense  of  gastric  oppression  as  well  as  other  disagreeable  symp- 
toms will  cease.  Whether  the  improvement  will  l>e  permanent  depends,  as  liAS 
been  said,  upon  the  nature  of  the  dilatation  and  the  causal  lesion. 

In  cojichision,  we  should  mention  that  the  attempt  has  been  made  to  tone  up 
the  muscular  flbers  of  the  stomach  and  stimulate  them  to  more  vigorous  contrac- 
tion. Energetic  fanidization  and  gaJvanixation  of  the  stomach  have  l>een  recom- 
mended. The  application  may  be  made  through  the  abdominal  walls,  or  by 
means  of  an  electrwle  introduced  thi*ough  a  stomach-tube.  Nux  vomica  has  also 
been  employed  lo  meet  the  same  indication.  The  symptomatic  ti-eatment  of  ga.stric 
dilatation  may  employ  also  aU  the  other  remedies  mentioned  in  discussing  cjitarrh 
of  the  stomach.  It  is  advantageous  to  have  the  patient  wear  an  elastic  bandage 
fimdy  applied  amund  the  abdomen. 


CHAPfER  VII. 
NERVOUS  DISORDERS  OP  THE   STOMACH. 

It  very  often  hapjjens  that  persona  complain  of  gastric  symptoms  for  which  we 
can  assign  no  objective  lesion  of  the  stomach.  There  is  neither  any  certain  in- 
dication of  any  important  pathological  change,  such  as  dilatation,  cancer^  or  ulcer, 
nor  any  history  to  be  obtained  of  any  of  the  causes  of  chronic  gastric  catinTli.  On 
closer  stuily  of  the  cases  we  find,  however^  that  the  stomach  symptoms  are  most 
strikingly  deiiendent  on  certain  nervous  and  chiefly  psychical  conditions.  We 
are  therefore  justified  in  describing  such  affections  as  nervous  diseases  of  the 
stomach,  and  entirely  distinct  from  other  affections  of  that  organ. 

If  we  seek  to  give  a  moi'e  accurate  account  of  the  precise  nature  of  these  nerv- 
ous disorders,  we  must  admit,  in  the  first  place,  that  there  may  be  in  s<iroe  cases 
actual  disease  of  the  nerves  of  the  stomach.  Thus,  for  example,  cases  of  pure 
**  nervoiLS  cardialgia  "  occur,  the  ftjtindation  of  which  is  probably  a  neuralgia  of  the 
nerves  of  the  stomach,  precisely  corresponding  to  the  neuralgias  of  other  .sensory 
nerves.  Again^  motor  derangements  are  seen  which  are  evidently  cau!^d  by  ab- 
normal excitement  of  the  motor  nerves  of  the  stomach,  or  else  of  the  correspond- 
ing nerve-centres.  To  this  class  belongs  Kus-smauFs '*  peristaltic  restlessness  of 
tlie  stomach,"  characterizetl  by  a  marketl  exaggeration  of  peristalsis,  which  is  both 
seen  and  felt  through  the  abdominal  walls,  is  s<mietimes  accompanied  by  all  sorts 
of  gurgling  noises  and  of  which  the  patient  himself  is  often  painfully  conscious. 
PeculiiiT  attacks  of  nervous  vomiting  belong  in  the  same  catf^gory.  In  many  per- 
sons they  occur  from  time  to  time  without  special  cause  and  with  great  violence. 
They  may  last  for  hours^  or  even  days,  and  are  often  associated  with  cardialgia, 
general  prosti*ation,  and  other  nervous  phenomena.  Iveyden  observed  such  cases, 
and  descriljed  them  under  the  name  of  "periodical  vomiting  with  |*aroxysms  of 
gastralgia.''  The  cause  of  this  state  is  far  from  <*k'ar.  Except  at  the  time  of  the 
attack  there  arc  no  symptoms  whatever  of  giL^sfric  disease  or  any  other,  and  we 
are  therefore  obliged  to  assume  a  *'  nervous  origin  "  for  it.  The  paroxj-sm  reminds 
one  decidedly  of  the  gastric  crisis  of  tabes  doi-salis  {vide  p.  fi43).  It  may  also  be 
related  to  migraine  {q,  u,). 
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If  in  thMe  oases  tlie  vomitus  is  abDortnally  sour,  we  have  a  eotiditiou  whicli 
Bossbach  has  named  nervous  gastroxyoBis.  Gastroxynsie  seems  to  be  assot-iuted, 
therefore,  with  secretory  disturbaDces,  and  recalls  Uie  above-described  acid  dys- 
pepsia it'ide  p.  38^j.  There  is  also  a  form  of  persistent,  pui-ely  nervous  votiiiLiu^. 
We  have  seen  it  with  particular  frequency  in  school  children  of  both  sexes,  in 
whom  about  the  only  symptom  was  that  they  would  vomit  after  every  meal. 

The  varieties  already  enumerated  aro  not,  however,  nearly  so  common  as 
others  in  which  the  nervous  condition  is  not  so  pronounced.  The  [latient  com- 
plains almost  all  tlie  time  of  a  train  of  nervous  and  dyspeptic  sensations,  all  of 
which  occur  mainly  after  eating,  during  digestion,  and  which  may  therefore  be 
pi*o|>erly  classed  as  nervous  dyspf]»»ia.  Such  a  patient  will  say  that  he  has  a 
sensation  of  pressure  antl  jmiu  in  the  stomach  after  every  mcul,  and  that  after  a 
few  mouthfuls  the  organ  feels  full  and  distended.  As  a  consequence,  there  are 
often  thoi*acic  oppression  and  imlpitation.  The  patient  frequently  suifers  also 
from  eructations,  which  may  increase  to  actual  vomiting.  All  these  sj'mptoma 
may  occur  in  the  same  way  where  there  is  actual  gastric  disease,  particularly  gas* 
trie  catarrh,  but  in  the  present  instance  they  are  usually  associated  with  other 
phenomena  which  indicate  their  nervous  character.  In  the  first  place,  we  may 
notice  that  there  is  often  a  stfiking  changeableness  in  their  severity.  The  same 
patient  who  to-day  complains  of  severe  gastric  oppression  after  a  few  spoonfuls  of 
j»oup,  will  lo-moiTow,  when  happy  and  oxciteiJ,  enjoy  a  grand  dinner  without  l>eing 
in  the  slightest  degi-ee  reminded  of  his  stomtich.  This  and  many  other  ciirum- 
stances  show  most  plainly  the  influence  of  emotion  upon  the  state  of  the  stomach. 
We  all  know  how  appetite  may  at  once  vanish  under  the  influence  of  violent 
anger  or  keen  anxiety  or  lively  hope,  or  any  strong  emotion,  whether  pleasurable 
or  the  reverse,  and  that  great  excitement  not  infrequently  causes  voiuiting  or  the 
hke.  In  the  same  way,  sensitive  persons  are  aifecled  by  the  slightest  psychical 
iniiuences.  And  of  all  such,  the  most  hurniful  is  disquietude  with  regard  to  their 
own  bodily  condition.  The  fear  that  a  <!ish  they  have  eaten  may  harm  thcm»  the 
constant  dread  tiiat  a  serious  disease  of  the  stomach  is  in  pi-tjcess  of  development 
— such  mental  disquietude  is  it  which  b  best  calculatetl  to  maintain  the  unhealthy 
state  and  gradually  to  agi^ravate  it.  In  this  way  a  i)eculiar  subjective  hyperips- 
thcsia  is  developed  which  feels  exqinsite  '*  pain ''  in  the  stomach  when  there  is 
really  nothing  more  than  the  ordiniu-^^  normal  seiisutiun.  And,  in  conclusion^ 
there  are  developed  in  the  sitnic  way  certain  half-unrotiscioiLs,  half-voluntary 
movements  which  prmluce  enR'tations,  vomiting,  and  the  like. 

What  we  desire,  therefore,  esi>ecially  to  emphasize,  is  our  own  conviction  that 
in  the  large  majority  of  the  ca.ses  of  «>called  nervous  dyspepsia  there  is  no  func- 
tional derangement  of  the  nerves  of  the  stomach  themselves,  but  a  diseased 
'*  psychogenous "  excitation  of  the  nerve-centres,  the  consetjuenc^  of  which  are 
expressed  mainly  in  the  domain  of  the  digestive  functions.  Nervous  dyspepsia  is 
only  a  particular  example  of  that  great  cla.ss  of  nervous  diseases  which  owe  their 
origin  to  hyiX)chondriacal  conditions  of  Uie  mindp  and  which  may  occur  in  the 
most  diverise  organs  of  the  bmly.     This  explains  why  the  gastric  symptoms  are 

juently  attended  by  other  nervous  phenomena,  among  which  may  be  men- 
tioned symptoms  of  increastni  psychiciil  irritability,  headache,  pres.<iure  in  tlie  head^ 
vertigo,  and  abnormal  sensjitions  in  the  extremities  of  pain  or  cold  or  numbness. 
There  are  almost  always  also  some  intestinal  symptoms.  Tlie  patient  complains 
of  distention  of  the  abilomen,  and  particularly  of  irregular  and  constipated 
bowels. 

Nervous  dysfjepsia  may  become  a  rather  serious  matter,  if  the  patient's  anxiety 
to  avoid  errors  in  diet,  and  the  anorexia  occasioned  by  his  uneasy  sensations,  pre- 
vent his  taking  sufficient  nourishment.  In  this  way  there  may  be  gradually  pro- 
Ed 
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duced  a  considerable  or  even  excessive  emaciation,  with  cor rc.'^pondinpr  debility 
and  weakness.  Such  a  patient  may  become  completely  betb-itUlen,  and  g^ivc  one  at 
first  the  impression  of  sevei'^e  illness. 

In  such  causes  the  diagrnosis  is  not  always  easy,  although  it  can  usually  be 
formed  upon  careful  consideration  of  the  whole  course  of  the  disease  and  the 
character  of  the  patient.  Physical  examination  in  nervous  dyspepsia  is,  of  course, 
invariably  negative  in  its  results.  Tlie  epifjjastrium  is  often  very  tender  on  press- 
ui-e,  and  the  vertebrjt^  painful.  The  skin  over  the  stomach  is  often  noticeably 
insensibJe  to  pin-pncks.  This  fact  is  a  connecting  link  between  nervous  dyspep- 
sia and  the  allied  hysterical  affections  of  the  stomach.  If  it  is  possible  to  examine 
the  contents  of  the  stomach  with  the  aid  of  the  stomach-tulK',  the  pn:»crsse«  of  di- 
gestion and  the  seci-etion  of  pistric  juice  ai*e  found  to  be  undisturl«:d.  This  dis- 
covery often  has,  of  course,  great  diagiiostic  value,  and  it  holds  true  at  least  for 
most  of  the  cases  which  rest  upon  a  purely  psychical,  hypochondriacal  basis.  If, 
on  the  other  hand,  the  patient  has  not  only  well-marked  nervous  symptoms,  but 
also  a  diminution  of  the  motor  |>ower  of  the  stomach,  and  diminished  or  (as  is  not 
infrequent)  increasetl  secretion  of  acid  in  the  stomach,  the  diagnosis  is  usually  ob- 
scure. These  changes  may,  indeed,  depend  on  purely  nervous  causes;  but  still  in 
the  individual  case  it  is  generally  difficult  or  even  imiiossible  to  exclude  with  cer- 
tainty the  simultaneous  existence  of  an  actual  catarrh  ttr  ulcer  of  the  stomach. 

In  many  severe  cases  it  requires  long-i'onlioued  observation  of  the  patient  to 
render  a  connect  diagnosis  possible.  We  may  l)e  aided  by  learning  what  remedies 
help  and  what  Imrt  the  patient.  This  is  particularly  true  where  the  diagnosis 
lies  between  ulcer  and  nervous  dyspei>sia,  where  it  may  be  very  difficult,  and  often^ 
despite  careful  balancing  of  all  the  symptoms,  scarcely  possible  to  reach  a  sure 
conclusion,  A  patient  with  nervous  dyspepsia  subjected  to  the  strict  regimen 
suitable  for  ulcer  often  grows  worse  and  worse,  while  an  opposite  course  of  treat- 
ment {vide  infra)  may  achieve  the  most  surprising  success. 

The  prognosis  depends  mainly  on  the  outwanl  cii"cumHtances  nf  (he  ])atient.  If 
the  harmful  n^ental  influences  or  other  aHiological  fact^Ji-s  are  persistently  active, 
actual  and  i>ermanent  i*ecover>^  is  hardly  to  be  expected;  but  if  the  cause  can  be 
removed,  complete  recovery  is  not  rare,  even  in  what  seem  to  be  grave  cases.  A 
liability  to  relapses  is,  of  course,  almost  always  left  behind. 

TreatmeEtr— If  nervous  dyspepsia  has  once  been  diagn<«tica!ed,  the  proper  aim 
of  our  therapeutic  efforts  becomes  perfectly  definite.  We  must,  in  the  fb'st  place, 
convince  the  patient  that  he  has  no  incurable  or  even  dangerous  gastric  disease, 
but  that,  on  the  contrary,  his  stomach  is  perfectly  capable  of  performing  its  func- 
tions in  a  normal  mituner.  Nothing  couhl  be  more  harmful  to  a  suffei'er  from 
ner\"ous  dyspepsia  than  to  have  his  physician  manifest  groat  anxiety  about  treat- 
ment, and  prescribe  a  very  strict  diet.  The  patient  must  rather  be  gradually  led 
to  u.se  an  abundance  of  nutritious  food.  It  is  in  this  way  alone  tliat  he  regains  a 
confidence  in  hunself,  when  he  sees  that  the  hearty  food  does  him  no  harm,  that 
he  is  gaining  flesh,  and  that  the  bowels  are  becoming  regular. 

Internal  remedies  are  Ijcst  omitted  altogether  if  the  patient  has  already  taken  a 
good  deal  of  medicine.  We  should  particularly  warn  him  against  the  abuse  of 
purgatives.  If  we  must  prescribe  something,  a  bitter  tonic  is  very  good,  such  as 
tincture  of  nux  vomica.  Anaemic  patients  may  also  take  irtm.  For  nervous 
vomiting  and  regurgitation  the  best  remedy  is  bn>mide  of  potash.  Antipyiin  also 
is  sometimes  useful. 

Tliose  methods  of  treatment  are  of  great  value  which  are  directed  to  the  ton- 
ing up  of  the  ]nK\y  in  general  and  the  nervous  system  in  pai'ticular.  The  imtient 
may  go  into  the  country  or  to  the  mountains  or  the  seashore.  Methodical  treat- 
ment with  cold  water  is  good;  in  particular,  sponging,  combined  with  rubbing  ol. 
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the  trunk  and  the  whole  body,  almost  always  gives  good  reeults.  On  the  other 
hand,  those  health  resorts  which  ofteji  do  f^nd  in  the  case  of  organic  gastric  dis- 
ease are  but  seldom  beneficial  in  uerv-ous  dysijepsia.  Thus,  we  have  frequently 
seen  such  patients,  who  had  been  sent  by  tlieir  physicians  to  Carlsbail,  return 
worse  rather  than  lietter  We  have  repe^itcdly  found  electricity  valuable,  al- 
though we  are  not  prepared  to  deny  that  ils  subjocttve  ettect  may  lie  of  chief  im- 
portance. Galvanism  is  applied  along  the  spinal  column,  and  also  through  the 
stoinach  horizontally,  one  large  electrode  being  placed  upon  the  epigai^triiim  and 
the  other  on  the  back.  It  is  well  lo  reverse  the  current  frequently.  Faradization 
of  the  abdomiiial  walls  is  indicated,  especially  when  there  is  constipation. 

We  neecl  hardly  add  that  the  apliological  factors  must  not  be  overlooked.  The 
patient  must  Ik?  warned  against  useless  overexertion,  emotional  excitement,  etc. 
(Conipare  the  chapter  on  neurasthenia.) 

The  main  point  in  to  aim  at  a  methodical  moral  train  ing  of  the  patient.  He 
should  learn  to  feei  and  to  behave  like  a  healthy  person.  He  should  regain  his 
self-control,  and  not  allow  himself  to  be  upset  by  every  slight  psychical  shocks 
whether  subjective  or  coming  from  without.  It  is  self-evident  that  Ibis  goal  is  to 
be  attained  not  by  balhs  aiid  prescriptions,  hut  by  c*orrect  moral  guidance.  It  is 
therefore  true  of  nervous  dyspepsia,  as  of  all  similar  neurasthenic  conditions, 
that  it  is  to  be  cured  not  by  physic  but  by  tlie  physician. 


SECTION  V. 

DiSEASKS   OF  THS  INTESTINES, 
CHAPTER  I. 


INTESTINAL  CATARRH. 

\CaiarThal  Enteritui.) 

JEtiology.— The  majority  of  cases  of  intestinal  catarrh,  like  gastric  catarrh,  are 
due  tn  an  abnormul  irritJition  of  the  mucous  membrane  of  the  intastine  by  its 
ccmtentB.  In  most  rases  the  irritants  arc  of  a  meelianical  or  a  chemical  nature, 
and  depend  upon  the  quantity  and  quality  of  tlie  food  taken,  which  explains  why 
catarrh  of  the  stomach  and  of  the  intestine  are  so  often  combined  with  each  other. 
Noxious  substances,  taken  into  the  system  by  the  ingestion  of  si)oiled  food,  like 
sprjiled  meat,  fish,  beer,  etc.,  very  often  play  a  jiart  in  the  origrin  of  intestinal 
catari'h. 

To  the  intestinal  catarrhs  caused  by  improi>er  food  we  n»ay  add  the  toxic 
catarrhs  which  are  pnKluced  by  the  direct  ingestion  of  iwi.sonous  8ul>stances  into 
the  digestive  tract.  Severe  inflammations  of  tlie  Lntcatinal  mucous  membrane 
anatt  &om  poisoning  by  mineral  acids  and  corrosive  alkalies,  arsenic,  corrosive 
SQbliniafc,  eUi.  Intestinal  catarrh  may  also  arise  from  the  imprudent  use  of 
oetrftain  drugs,  uspe<*ially  active  cathartics. 

A  great  many  cases  of  intestinal  catarrh  are  due  \a  infectious  influences,  in- 
cluding most  of  the  apparently  spojitaneous  catarrh.^,  and  also  many,  if  not  all,  of 
the  catarrlis  attributed  to  taking  cold  or  getting  wet,  and.  finally,  those  affections 
which  often  develop  epidemically  or  endemically  in  hot  weather,  and  which  we 
term  sumnter  complaint,  cholera  morbus,  etc.  Cholera  morbus  is  an  especially 
form,  and  will  be  described  more  fully  latei*  on.    We  must  also  mention 
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here  that  intestinal  catarrh  is  very  often  one  symptom  of  other  ^neral  infecttous 
diseases,  like  tvphnid,  dysentery,  septic  diseases,  t»r  severe  malaria. 

In  a  filial  class  of  cases  intestinal  catarrh  develoi*  from  disturbances  of  th© 
cipculatian,  which  coiuse  a  passive  hypci'a?nua  of  the  intestinal  raucous  menibnno. 
Diseases  of  the  liver  and  portal  vein,  and  also  chn>nic  dise^ases  of  the  heart  and 
lunjcrs,  are  the  chief  affections  which  produce  a  stasis  in  the  portal  systera*  and 
thus  an  intestinal  catarrh;  but  hei-e  the  stasis  is  probably,  in  most  ease^  only  a 
predisposing  factor  in  the  development  of  the  catarrh,  since  the  action  of  all  other 
irritants  is  made  easier  by  the  disturbance  of  the  circuhition. 

The  great  frequency  of  intestinal  catarrh  in  both  se^es,  and  at  every  a^  IB 
well  known.  Cliildren,  above  all,  have  a  pronounced  tendency  to  diseases  of 
the  intestine,  so  that,  by  a  probable  estimate,  almost  one  third  of  the  illnesBcs 
of  children  are  to  be  referi'ed  to  the  intestinal  canah  We  will  give  a  special 
description  of  intestinal  catarrh  in  children  on  account  of  this  fact 

Pathological  Anatomy.— Tiie  iKitholog^ical  changes  in  cat*irrhal  inflammaiiou 
of  the  intestines  are  essentially  the  same  as  are  met  with  in  the  iutlammalii 
of  any  other  mucous  membrane,  l^dnesa  and  swelling  of  the  mucous 
increased  secretion  of  mucus,  and  in  severe  cases  pundent  prmhicls  on  the 
face  of  the  membrane,  and  a  cellular  infiltration  of  the  tissue  itself.  ai»e  the  well- 
known  processes  characteristic  of  all  catarrhal  inflammations.  The  solitary  and 
agminated  follicles  often  swell  in  follicular  catarrh,  and  may  tinally  become 
the  seat  of  superficial  follicular  ulcers.  We  often  find  sui)erficial  errjsions  on 
the  I'est  of  the  mucous  membrane,  and  in  severe  cases  the  so-called  catarrha.! 
ulcers. 

If  the  catarrh  has  lasted  a  long  time,  we  sometimes  find  quite  a  coosidci-able 
thickening  of  the  mucoua  membrane,  which  is  due  to  a  hyperplasia  of  the  con* 
nective  tissue,  and  which  gives  an  uneven,  puffy  appearance  to  the  internal  sur- 
face of  the  intestine.  Circumscribed  hyperplasia  of  the  connective  tissue  may 
actual!}'  lea*l  to  the  formation  of  polypi.  If  the  orifices  of  Liol>erldilm's  follicles 
are  stopjied,  we  have  a  cystic  deg-eneration  of  the  follicles  from  the  retention  of 
the  intestinal  juice. 

We  very  often  fhid,  however,  a  considerable  atrophy  of  the  mucous  membram 
especially  in  the  chronic  intestinal  catarrh  of  children.  This  atrophy,  which 
lately  been  carefully  investiputed,  especially  by  Nothnagel,  affects  chiefly 
glandular  layer  of  tlie  mucous  coat.  In  place  of  the  glands,  which  in  many 
may  wholly  disapj)ear,  we  tind  connective  tissue  more  or  less  rich  in  cells.  The 
atrophy  is  usually  most  pronouncetl  in  the  colon  and  the  lower  part  of  the  ileum, 
Tlie  muscular  coat  may  also  take  part  in  the  atrophy. 

Certain  pccTiliarities  of  catarrh  atfectiny"  single  portions  of  the  intestine  will  be 
mentioned  later  on. 

Symptamatology.— The  symptom  hy  which  we  chiefly  determine  an  affection 
of  the  inte.^liiiMl  canal,  and  which  hi  the  milder  cases  is  often  almost  theoulj*  sign 
of  an  intestinal  catarrh,  is  diarrhrra — that  is,  abnomially  frtM^uent  stools  of 
looser  consistency  than  usual;  yet  strictly  speaking",  we  should  not  attribu 
every  diarrhoea  to  a  catarrh  of  the  intestinal  mucous  membrane,  since  a 
number  of  influences  may  directly  prtxluce  an  increased  peristalsis  and  a  coi 
quent  diarrhoea.  Thus,  for  instance,  it  is  a  well-known  fact  that  sudden  terror  or 
great  anxiety  may  sometimes  cause  an  obstinate  diarrhoea  in  a  very  short  tune. 
In  i^eneral  nervous  and  neurasthenic  conditions,  we  sometimes  have  a  chronic 
diarrhtea  which  Can  be  due  only  to  abnormal  processes  of  innervation — *'  nervous 
diarrhfea."  The  diarrhoea  which  may  arise  inmiediately  after  taking  cold  is  also 
merely  the  result  of  abnormally  cjeat  peristaltic  movements  excited  in  a  rtflex 
manner.     Probably  a  number  of  chemical  and  infectious  irritants  may  also  stimu- 
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tate  the  movements  of  the  int^tines,  and  thus  set  up  a  diarrhoea,  without  causing 
at  the  same  time  a  catarrh  of  the  mucous  membrane.  Practically,  however,  we 
cannot  make  a  sharp  distiuctioii  hetweeu  diurrhcea  and  iiitestiual  catarrh;  and, 
in  most  of  the  diarrhceas  which  have  lasted  for  some  time^  we  are  certainly  ri^ht 
in  supposing  that  there  are  actual  anatomical  lesions  of  the  intestine,  as  well  as 
funcliuiKil  disturbances. 

There  ai-e  two  chief  factors  which  cause  diarrhoea  in  intestinal  catarrh.  In  the 
first  place,  a»  lias  ah-eady  bct'n  intimated^  the  same  injurious  substances  which 
cause  the  catarrh  also  excite  perUitalsift.  The  many  piTwlucts  of  the  abnormal 
processes  of  decom|K»sition  in  the  Intestine  also  exert  a  like  inlluence.  Besides  the 
abnormal  irritants,  ht»wevpr,  we  ought  also  Ia>  couHidcr  an  abnormally  great  irri- 
tability of  the  intestinal  walls  in  catarrh.  Thus  it  hapjwus  that  the  fluid  contents 
of  the  intestine  are  exjielled  l»y  the  vigorous  peristiillic  movements  (which  the 
patient  himself  often  feels  as  a  ""  rumbling  in  the  abdomen  "),  before  the  normal 
consolidation  of  the  feeces  is  completed  by  the  absorption  of  water.  The  food, 
under  normal  conditions,  passes  throug^h  the  small  intestine  in  two  or  Oirec  hours, 
and  thus  the  consi>lidatioti  of  the  fsecee  takes  place,  as  is  well  knovvu,  almost  ex- 
clusively in  the  colon.  We  see,  therefoi*e,  why  the  diaiTlKiea  owes  its  origin 
chiefly  to  the  increased  i>eristal8is  of  the  larg-o  intestine;  although  in  many  cases 
the  peristaltic  action  of  the  small  intestine  is  als«3  increased. 

Besides  increased  peristalsis,  another  circumstance  may  perhaps  contribute  to 
the  diarrhuja,  viz.,  the  ^r^'cater  fluidity  of  the  contents  of  the  intestine  due  to  the 
increased  secretinn  of  mucus  and  the  exudation  caused  by  the  catarrhal  intlam- 
mation, 

In  the  intestinal  catarrh  fi*oin  passive  cong-estion  we  nuist  consider  still  another 
factor,  to  expliiin  the  thin  and  watery  st»x»ls — narjioly,  the  diminished  absi>ri>tion 
of  water  by  the  intestine  fnjm  dLsturbance  of  the  ciixiulation.  In  other  catarrhs 
this  factor  is  quite  Bul>ordinate  to  increasetl  peristalsis. 

Tlie  diarrhceal  dejections  show  a  considerable  difference  in  regard  to  their 
minor  characteristics.  Their  number  varies  very  much-  There  are  sometimes 
two  or  three,  and  sometimes  ten  or  more,  evacuations  in  the  twenty-four  hours. 
Tlie  C4>ii8istency  of  the  stools  is  pa}>-like,  or  almost  wholly  watery.  This  is  due 
to  the  abnormal  amount  of  water  in  thera,  amountnin:  t-o  ninety  or  ninety-five  per 
rent.,  while  the  amount  in  normal  stools  Ls  alxjut  st^venty-five  i>er  cent.  The 
color  of  the  thin  sterols  m  intcstinfil  catarrh  i^s  usually  bright  yellow,  but  Ihey  are 
sometimes  greenish  from  the  admLxture  of  bile  pigment,  and  sometimes  slimy 
{vide  infra). 

In  only  a  part  of  the  cases  does  microscopic  examination  give  us  information 
as  to  the  extent  and  intensity  of  the  catiirrh.  We  usually  tind  the  renifdns  of  the 
food,  muscular  fibi'i-s,  starch-granules,  and  fat,  and  alst*  countUss  bacteria,  and 
often  triple  phosphates,  occasional  pus-corpusi^Ies,  and  cylindrical  epithelium— 
chiefly  the  constituents  which  are  found  in  normal  stools.  Further  peculiarities 
will  be  meutionetl  l>elow. 

Besides  the  diajTho?^,  there  is  often,  but  by  no  means  always,  abdominal  pain 
in  intestinal  catarrh,  either  continuous,  or  having  the  character  of  the  paroxysmal, 
so-called  colicky  pains.  In  ciitarrh  of  the  i-ectnra  there  is  that  constant  painful 
dasire  to  go  to  stool  which  we  term  tenesnms. 

^Physical  examination  of  the  idxlomen  gives,  on  the  whole,  few  imjxjrtant 
Its.  Sometimes  the  ahdf»men  is  flat,  suifl  sometimes  there  is  mete^)rism. 
Marked  peristaltic  at^tit»n  of  the  intestines  often  causes  gurgling  and  rumbling 
noises— horbor {/(/mi.  On  ])alpation,  tlie  abdomen  is  often  somewhat  sensitive. 
The  peculiar  colioky  pains,  however,  are,  as  a  rule,  alleviated  by  external  pressure. 
In  rare  cases  we  may  detect  a  fluctuation  on  palpation,  if  the  intestine  contains 
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much  fluid.  Tlie  results  of  percussion  depend  largely  upon  the  fullness  of  the 
intestines. 

In  many  cases  of  simple  diarrhoea  the  general  health  is  practically  unaffected, 
but  in  other  cases  of  acute  intestinal  catarrh,  especially  in  the  severe  infectious 
forms,  the  disturbance  of  the  general  heallh  may  be  quite  considerable.  The 
patient  foels  so  dull  and  weak  that  he  stays  in  bed.  Wc  often  «ee  a  mmlerate  rise 
of  temi>L'rature,  between  100^  and  102*"  (38*'-39°  C. ),  There  are  very  often  jerastric 
symptoms  also,  especiaUy  loss  of  appetite,  and  vomiting".  Other  orpins  are  quite 
rarely  affected,  except  in  duodenal  catarrh,  when  the  liver  is  involved  {Hde  infra). 
In  acute  infectious  intestinal  catarrhs,  there  is  sometimes  aii  eruption  of  herpes  on 
the  lips.  We  have  repeatedly  seen,  in  severe  cases  of  acute  enteritis,  marked  mus- 
cular and  artifolar  pains,  and  even  slig^ht  but  manifest  swelling  of  the  joints. 

Different  Forms  of  Intestinal  Catarrh.— Since  the  intestine  is  an  organ  which 
is  only  sHg-htly  accessible  to  physical  examination  duriutf  life,  and  since  we  can 
only  rarely  make  a  post-mortem  exainiriution  in  Ihe  mild  diseases  of  the  intes- 
tine^ our  knowledge  as  to  the  different  forms  of  enteritis  is  defective  in  many 
respects.  In  practice  we  content  om'selves  in  most  cases  with  diaj^t^osticating  an 
intestinal  catarrh  simply  from  the  existence  of  diarrha?a,  without  layin^y  much 
stress  upon  tlic  special  variety;  but  in  many  cases  some  jxjints  can  be  obtained 
which  give  information  as  to  the  mon*  .iccurale  seat  of  the  catarrh.  The  distinc- 
tion between  acute  and  clirf in ic  intestinal  t-atarrh  is  also  of  praetical  si^rniJicance. 

Dumlenal  cataiTh  can  be  diaRiTOsticated  only  if  it  is  comliined  with  jaundice. 
The  details  rei^arding  it  may  be  found  in  the  chapter  on  catarrhal  jaundice. 

Isolated  catarrh  of  the  small  intestines,  of  the  jejunum  and  ileum,  is  pmbably 
only  of  rai'c  occun*cnce,  except  when  the  upper  |)ortions  of  the  colon  arc  involved. 
We  can  very  rarely  diagnosticate  it  with  certainty,  but  there  are  a  number  of  fac- 
tors which  jjermit  us  to  decide  that  the  small  intestine  is  chiefly  affected,  or  at  least 
that  it  is  involved  in  the  thsease.  In  the  first  place,  we  may  assnime  an  affection 
of  the  small  intestine,  fi-om  obvious  i^^isons,  in  all  those  cases  in  which  there  are 
also  gastric  disturbances.  It  is  evident  that,  in  the  frequent  combination  of  gas- 
tnc  and  intestinal  catarrh,  the  jjortions  of  the  intestine  nearest  the  stomach  will  be 
chiefly  affected.  Physical  examination  of  the  alxionion  also  gives  some  indicar 
tions,  since  the  slight  sensitiveness  and  swelling  of  the  abdomen,  as  well  as  the 
visible  abnormal  peristaltic  action,  chiefly  affect  the  middle  and  lower  jK)rtions  of 
the  abdomen  in  catarrh  of  the  small  intestines,  while  the  analogous  syniploius  in 
catiirrli  of  the  large  intestine  affert  the  iater-ul  and  upper  portions  of  the  abdomen. 
cori'osix)ndiug  to  the  anatomical  course  of  the  colon.  We  can  not  make  a  sharp 
distinction,  however,  in  this  resj^ect.  Tlie  I'eaults  which  auscultation  and  percus- 
sion over  the  aMoinen  give  in  regartl  to  the  point  of  origin  of  the  gurgling  sounds 
and  the  fullness  of  the  loops  of  intestine  are  very  rarely  uneriuivocal,  and  hence 
are  of  little  value  in  diagnosis. 

Cai'eful  examination  of  the  stools  gives  us  more  information.  As  has  alrea<ly 
been  said,  we  need  have  no  diarrhfj?a  in  a  catarrh  ei»n fined  Ut  the  small  intestines, 
since  diarrlmea  is  due  only  to  the  increased  peristalsis  of  the  large  intestine;  hence 
diarrhoE?^  is  aljsent,  for  example,  in  most  cases  of  duodenal  catarrh  (catarrhal  jaun- 
dice). In  extensive  isolated  catrnxh  of  the  small  intestines  the  firm  stools  passed 
may,  however,  be  regarded  iis  pathological,  because,  on  microscopic  examination, 
they  appear  intimately  mixed  with  little  lum]hs  of  hyaline  nmcus  (Nothnagel). 
As  a  rule,  of  course,  catarrh  of  the  small  intestines  is  eombined  with  a  ciitarrh  of 
the  upiJcr  portion  of  the  large  intestine.  Then  we  have  a  diarrhoea,  but  the  thin 
stools  show  some  jx'euliarities  which  i>oint  to  an  imi)lication  of  the  small  intes- 
tines. As  a  result  of  the  increased  peristilsis  of  the  small  intestines,  we  find  cer- 
tain constituents  in  the  stools  which  are  normally  contained  in  the  small  intes- 
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tines,  but  which  under  normal  conditions  ai-e  no  longer  to  be  met  with  in  the 
in  the  large  intestine.  We  find  here,  in  the  first  place,  undigested  constitu- 
its  of  the  food,  large  masses  of  muscular  fllx^r^  or  even  fragments  of  meat  which 
may  be*  recognized  by  the  naked  eye,  and  also  sLarcli  and  fat.  Of  course  the  oppo- 
site hyp<jthehis  d«3e8  not  hold  good,  that,  if  we  find  a  large  amount  of  the  uudi 
ited  portions  of  the  food  in  the  stools,  it  must  necessarily  always  point  to  a 
itarrh  of  the  small  intestines,  since  the  digestion  may  be  impaired  by  other  cir- 
cumstances, like  fever  or  anaemia,  and  increased  peristalsis  of  the  iutestities,  from 
any  cause,  must  result  in  the  same  symptoms.  A  diarrhoea,  whore  the  thin  stoolf 
contain  a  very  large  amount  of  undigestetl  particles  of  food  which  can  be  recog- 
nized by  the  naked  eye,  was  formerly  called  lieutery,  and  the  term  is  still  occasion- 
ally used. 

If  the  st<x>ls  contain  bile  in  addition  to  some  portions  of  the  food,  it  is  to  a  cer- 
txiin  degree  ciiarac  tens  tic  of  catarrh  of  the  small  intestines.  Under  normal  con- 
ditions the  contents  of  the  small  intestines  alone  show  Gmelin's  test  for  bile-pig- 
nient,  while  the  contenlH  of  the  large  intestine,  and  also  the  normal  stools,  do  not. 
In  intestinal  ciitarrh,  with  increased  j>eristalsis  of  the  small  and  large  intestines, 
there  is,  however,  ofb^n  quite  a  large  admixture  of  s^till  undecomposed  bile-pig- 
ment. The  green  stools  which  are  so  often  seen  in  the  diarrhcea  of  childi't^n,  and 
»inore  rarely  in  that  of  adults,  are  alst)  well  known.  Such  stools  usually  sli(»w  a 
^marked  color  reaction  with  nitnc  acid.  In  other  cases  w^e  find  only  certain  C43n- 
stitueuts  of  the  stools  stained  with  l>ile — a  fact  to  which  Nolhnagel  has  called  spe- 
cial attention.  Yellow  pigmented  bits  of  mucus  and  cylindrical  epithelium,  and 
round  cells  stained  with  bile,  are  especially  characteristic  of  the  diaiTlicea  of 
l-catarrh  of  the  small  intestines. 

Catarrh  of  the  large.'  intestine  is  prol>ably  present  in  every  diarrhoea,  as  has 
repeatedly  stated,  inaxsniuch  as  the  thin  stool.**  can  Ix*  explained  only  by  an 
^Increased  peristalsis  of  the  large  intestine:  but  in  a  nuuilwr  of  cases  we  have  symp- 
toms which  point  especially  to  a  disease  uf  tlie  large  intestine,  particularly  of  its 
lower  portion. 

Physical  examination  of  the  abdomen  .should  show  changes,  like  swelling, 
sensitiveness  to  pressure,  etc..  chiefly  in  the  lateral  poriious,  corresjionding  to 
the  course  of  the  colon;  but  this  is  rjitliL'r  a  tljcoretical  hyjxulicsis  iliun  a  sign  of 
practif^l  value.  We  can  not  detinitely  atlirni,  either,  that  "colicky  pains"  are 
characteristic  of  catarrh  of  the  large  intestine  alone.  The  condition  of  the  stools, 
however,  is  of  imiK>rtance.  In  the  lii-st  place,  we  may  note  that,  if  the  stools  con- 
tain many  mas.ses  of  mucas  which  may  be  recognized  by  the  naked  eye,  it  is  of 
dia^ostlc  significance.  As  we  have  seen  above,  the  stools  in  catarrh  of  the  small 
intestines  also  contain  mucus,  but  it  is  intimately  mixed  with  the  other  constitu- 
ents of  the  ficces,  and  hence  it  can  usually  l>e  reeognize<l  only  by  the  mici*oscope. 
In  cataiTli  of  the  largo  intestine,  however,  the  nuicits  rather  adheres  to  the  outside 
of  the  other  constituents,  and  is  often  present  in  large  masses  visible  to  the  naked 
©ye.  If  the  cat^irrh  alfects  the  lower  |mrt  of  the  large  intestine  chiefiy,  it  may  be 
that  the  inte^stinal  contents  are  already  formed  into  firm  lumps,  wliich  may  some- 
times be  wholly  or  jiartly  inclosed  in  a  layer  of  mucus.  In  acute  catarrh  of  the 
lowest  part  of  the  large  intestine  the  evacuations  are  sometimes  composed  chiefly 
of  pum  mucus,  with  a  greater  or  less  admixture  of  pus,  as  is  seen  chiefiy  in  the 
**  catarrhal  flux  "  (see  the  chapter  on  dysentery).  The  nioi'e  the  rectum  is  involved 
in  the  inflammation,  the  worse  is  that  painful  feeling  of  tension  and  pressure  at 
the  anus  during  and  after  the  evacuation,  which  wo  tenn  tenesmus. 

Isolated  inflammation  of  the  rectum  (proctitis)  is,  at  least  in  part,  directly 
lible  to  examination  by  the  finger  or  by  the  speculum.    Painful  tenesnms  and 
an  admixture  of  mucus,  and  especially  of  pus  in  the  stools,  are  the  chief  symp- 
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toms  of  tbc  disease.  la  most  cases,  however,  we  have  to  do,  not  with  &  primary 
disease,  but  with  a  secoudary  catarrh  of  the  rectal  mucous  nienibrane,  as  a  result 
of  different  morbid  conditions  in  the  vicinity  of  the  rectum,  or  of  new  growths, 
8jT)bilitic  pi-ocesses,  etc.,  in  the  rectum  itself.  Periproctitis  dschio-rectal  abscess) 
belongs  to  the  domain  of  surg-ery,  and  can  not  be  described  here. 

Intestinal  catarrh  is  divide<I  into  an  acute  and  a  chronic  form. 

Ill  the  acute  intestinal  catarrhs,  excluding  the  toxic  inHamniationfi,  we  class 
simple  diarrhfca,  which  usimlly  passes  off  in  a  few  days,  and  the  severe  enteritis* 
which  IS  pi-obably  usually  infectious,  and  which  is  attended  by  a  marked  disturb- 
ance of  the  general  health,  by  fever,  and  sometimes  by  gastric  symptoms  also,  as 
well  as  by  herpes,  by  occasional  slight  albuminuria,  by  articular  pains,  etc.  It 
lasts  from  three  to  ten  days.  Cholcj-a  niorl>us  iride  infra)  is  to  be  re^rded  as  a 
special  form  of  acute  infectious  inflammation  of  the  gastric  and  intestinal  mucous 
membranes. 

Chronic  intestinal  catarrh  either  comes  fnm\  an  acute  disease  of  the  intestinal 
mucous  membrane,  or  it  gradually  deveh>ps  independently.  In  adults  it  is  by  no 
means  a  frequent  disease,  at  least  as  regards  pronouucetl  cases,  and  is  much  rarer» 
for  example,  than  chronic  gastric  catarrh ;  but  wc  have  already  mentioned  that  it 
is  very  common  in  practice  among  children. 

[Cliroiiic  intestinal  catarrli  is  nnicli  more  common  in  the  southem  than  in  the 
northern  portions  of  our  country.  It  was  the  great  scoui'ge  of  camps  during 
our  late  civil  war,  and  there  are  many  men  alive  to-day,  pensioned  and  unpen- 
sioned,  who  have  never  recoveretl  from  the  diarrhoi^a  contracted  during  their  army 
life.] 

In  regard  U)  the  aetiology  and  symptomatology',  much  the  same  may  be  said  of 
chronic  catarrh  which  we  have  learned  to  recognize  in  consiclenng  acute  catarrh. 
In  regard  to  aetiology  we  must  note,  in  adults,  chielly  the  intestinal  affections 
remaining  afU*r  an  attack  of  an  acute  disease,  like  dysentery,  sever©  malaria,  or 
typhoid.  Among  the  most  prf>minent  symptoms  ai-e  the  abnormal  evacuations, 
usually  alternating  helwcen  dian*hoea  and  constipation,  but  sometimes  showing  per- 
sistent constipation,  due  chiefly  to  the  ati'ophy  of  the  muscular  coat  and  the  disturb- 
ance of  the  nervous  apparatus.  Wo  must  also  meutioti,  as  a  prominent  symptom, 
the  secondary  disturbances  of  the  general  nutrition,  like  emaciation  and  aTiaemia. 
In  i*egard  to  peculiarities  in  the  character  of  the  stools,  we  must  refer  to  w^hat  has 
been  said  above.  As  chn>riic  catarrh  of  the  large  intestine  is  far  commoner  than 
chwrnic  catarrh  of  the  small  intestines,  we  very  often  find  large  amounts  of 
mucus  in  the  stools.  Special  mentiim  rau.st  here  be  made  of  a  particular  form  of 
chi-ouic  catarrh  of  the  large  inte^stine,  in  which  large  pieces  of  membrane  and  com- 
plete mucous  casts  of  the  intestinal  canal  art^  evacuated. 

This  peculiar  condition,  of  which  we  have  seen  several  cases,  affects  women 
most  frequently,  but  it  is  also  met  with  in  men.  The  disea.se  is  almost  always 
associated  with  olistiuate  constipation.  Either  at  the  same  time  with  hard  scybala, 
or  quite  iudeixnidently,  large  masses  of  this  membrane  are  fnnn  time  to  time 
ovacuatwl,  tuid  the  passage  of  them  is  often  associated  w^ith  quite  severe  colic. 
These  masses,  as  the  mici'oscope  shows,  consist  of  mucus,  and  often  contain  aLscj 
much  cylindrical  epithelium,  and  more  rarely  a  few  round  cells  and  occasional 
crystals  of  cholesterine  and  triple  phosphate.  The  general  nutrition  sometimes 
suffers  but  little,  but  in  other  cases  (piite  a  good  deal.  We  very  often  see  in 
women,  af  the  s^ime  time,  all  !^;orts  of  hysterical  and  nervous  symptoms.  The  dis- 
ease, which  is  termed  membranous  enteritis,  desquamative  catarrh  of  the  large 
intestine,  or  mucous  colic  (colica  mucosft),  may  last  for  years.  No  thorough  ex- 
amination has  yet  been  made  into  the  iPtiology  and  pathology  of  the  disease,  but 
it  Is  most  probable  that  the  intestinal  mucus  collects  into  the  membranous  for- 


INTESTINAL  CATARRH.  409 

mations  above  described  iu  iljo  bottom  of  the  longitudinal  folds  of  tlie  spasnimlic- 
alJy  contracUid  large  intestine  i  JkLiivhaud). 

Treatment,— Most  of  the  milkier  cases  of  acute  intestinal  catarrh  need  only  a 
dietetic  treatment.  If  tlie  patient  avoids  all  injurious  substances  for  a  few  day&, 
he  recovers  completely.  The  different  g^ruels,  like  barley  and  oatmeal  gruel,  and 
also  weak  broths  and  thoroughly  toasted  bread,  or  the  Crerman  zuifhtch,  are  gen- 
erally reijarded  a^  the  most  suitable  rr»od.  The  coarser  vegetables  and  fruits,  fat 
meat  and  brown  bread,  are  to  be  avoided  as  mur.h  tis  possible.  In  other  i-esijects 
we  nvay  refer  to  the  dietetic  rules  laid  down  under  the  treatment  of  chronic  gastric 
catarrh. 

It  is  also  an  important  rule,  confirmed  by  much  experience,  to  keep  the  abdo- 
men warm.  Children  shnidd  alwajT?  stay  iu  bed,  and  adults  should  do  Sfi,  at  least 
in  all  severe  eases.  It  is  a  good  plan,  particularly  in  children,  to  pix)tect  the  ab<lo- 
roen  from  cold  by  a  flannel  band. 

In  many  of  the  mild  cases  it  i«  scarcely  necessary  to  use  infernal  reme<lies. 
Gum  mixture  (P.  O.)  or  almond  mixtui-e  is  a  good  prescription  if  there  is  no  st^ecial 
indication,  hut  in  severe  cases  further  medication  may  be  proper.  If  we  have  rea- 
son to  suspect  some  irritating  ingesta  or  a  collecfion  of  faeces  as  a  cause  of  the  in- 
testinal catarrh,  u  cathartic  acts  favorably  at  the  l>cgiuning  of  the  treatment,  in 
spite  of  the  existence  of  diarrhti?a.  Our  bi'st  cathartic  in  such  cases  is  ca-stor-oil  or 
calomel.  In  all  th<-ise  cases  where  many  th  in  dejwtions  jjoint  to  a  greatly  increased 
peristalsis  of  the  intestine,  we  use  astringents,  esjiecially  opium,  which  we  give  in 
tlie  form  of  the  simple  tincture  or  the  win©  iu  doses  of  ten  or  fifteen  drops,  one 
\io  three  times  a  day;  or  as  a  powder,  half  a  grain  to  a  grain  (grm.  i)  OS  to  005)  of 
opiuiD  with  a  grain  fgi'nu  005)  of  sugar,  two  or  tljree  times  a  day.  It  is  also  rec- 
orameuded  to  couibine  the  opium  with  some  mucilaginous  vehicle,  as  2  jiarts  of 
laudanum  to  150  of  gum  mixture  or  dococtinn  of  salep  (P.  G.),  a  teaspoonful  every 
two  or  three  hours. 

Besides  opium,  the  ditFerent  astringents  are  used  in  the  treatment  of  intestinal 
catarrh,  tvspecially  tannic  acid,  acetate  of  lend,  logwood,  columbo,  catechu,  and 
many  others.  The«»e  remedies  are  often  given  combiJied  with  opium,  as  in  the 
following  preacriptions: 

U  Opii ...  gr.  ss.  rgrm.  003); 

Acidi  tannic! K"**.  j.    (   **  0*05) ; 

Sacchari  albi ... ??r.  j.    (   '*  0-05).      M. 

8.  As  a  ixnvder  two  or  three  times  a  ihw. 

IJ  Deccx't.  radicis  calumbic  (l-lfi)  f  v.     (grm.  150 "O); 

Extract,  opii gr.  j,  (   '*  0'05) ; 

Syrup,  aui-antii 3  ss.     f   "  150).       M. 

8.  TablesiKMnful  every  two  hoars. 

Good  restdfcs,  particulsirly  in  chronic  cases,  ai-e  sometimes  ohtiiined  from  the 
adnjinistration  of  brsmuth.  Either  the  subnitrate  or  the  salicylate  may  be  given 
hi  powders  containing  seven  or  eight  gniins  (0'4-0\'>). 

If  there  is  severe  colic,  opium,  oi\  under  some  circumstances,  an  injection  of 

morphine  is  the  best  remedy.     In  milder  cases  it  is  sufHcient  to  apply  wnrmth  to 

the  alxlomeu,  by  warm  poultices  itr  hot  towels.     The  colic,  however,  often  tlepends 

ufjon  the  presence  of  old  ficcal  masses  in  the  intestine,  when  it  is  necesstirv  to 

;prescribe  a  cathartic,  like  castor-oil. 

In  all  crises  where  the  syntptoms  point  to  a  more  intense  disease  of  the  largo 
intestine,  local  treatment  may  be  employed.  This  is  chiefly  of  importance  in  the 
treatment  of  chronic  intestuial  catarrh  which  is  situated  mainly  in  the  large 
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here  that  intestinal  rataiTh  is  very  often  one  symptom  of  otlier  geaeral  infectioi 
diseaseK,  like  typhoid,  dysentery,  septic  diseases,  or  severe  malaria. 

In  a  final  class  of  rases  intestinal  catarrh  develojis  fi-om  disturbances  of  the 
drculation,  which  cause  a  passive  hypenpniiaof  the  intestinal  mucous  membrane. 
Diseases  of  the  liver  and  |K)rtal  vein,  and  also  chronic  disoiises  of  the  heart  and 
lung^,  are  the  chief  affections  which  produce  a  stasis  in  the  portal  system,  and 
thus  an  intestinal  catairh;  but  here  the  stasis  is  probably,  in  most  cases,  only  a 
predisiKJsiug  factor  in  the  development  of  the  catarrh,  since  the  action  of  all  other 
irritants  is  made  easier  by  the  disturbance  of  the  ciividation. 

The  great  frequency  of  intestinal  catarrh  in  both  sexes,  and  at  every  age,  is 
well  kiiouTi.  Children,  a1x)ve  all,  have  a  pronounced  tendency  to  diseases 
the  intestine,  so  that,  by  a  probable  estimate,  almost  one  third  of  the  illni 
of  children  are  to  be  i*eferred  to  tiie  intestinal  canal.  We  wiJl  give  a  special 
description  of  intestinal  cat/irrh  in  children  on  account  of  this  fact. 

Patholog^ical  Anatomy.— The  p;«thoh>g'ical  chancres  in  catarrhal  inftainraatioa 
of  the  inlGstines  are  essentially  the  same  as  are  met  with  in  the  Lntlaiiimation 
of  any  other  mucous  membrane.  Redness  and  swellin;^  of  the  mucous  coat, 
iiicrcasetl  secretion  of  mucus,  and  in  severe  cases  purulent  products  on  the  sur- 
face of  the  membrane,  and  a  cellular  infiltration  of  the  tissue  itself,  are  the  well- 
known  prfjcesse^s  characteristic  of  all  catiirrhal  inflammations.  The  solitary  an< 
atrminated  follicles  often  swell  in  follicular  catarrh,  and  may  finally  become"" 
the  seat  of  suijerficial  follicular  ulcers.  We  often  find  superficial  erosions  on 
the  I'est  of  the  mucous  membrane,  and  in  severe  cases  tlie  so-called  catarrhal 
ulcers. 

If  the  catarrh  has  lastt^d  a  lon^  time,  we  sometimes  find  quite  a  considerable 
thickening  of  the  irmcous  membrane,  which  is  due  to  a  hyperplasia  of  the  con- 
nective tissue,  ancl  which  gives  an  uneven,  puffy  appearance  to  the  internal  sur- 
face  of  the  intestine.  Circumscribed  hj^eri>lasia  of  the  connective  tissue  may 
actually  lead  to  the  formation  of  polypi,  If  the  orifices  of  Lieberkiihn's  follichis 
aiv  stopixid,  we  have  a  cystic  deg^eueration  of  the  follicles  from  the  retention  of 
the  intestinal  Juice. 

We  very  often  find,  however,  a  considerable  atrophy  of  the  mucous  membrane, 
especially  in  the  chronic  intestinal  catarrh  of  children.  This  atrophy,  which  hapi 
lately  been  carefully  investigated,  especially  by  Nothno^l,  affe<*ts  chiefly  the 
glandular  layer  of  the  mucous  coat.  In  place  of  the  glands,  which  in  many  parts 
may  wholly  disappear,  we  find  connective  tissue  more  or  less  rich  in  cells.  The 
atrrtpliy  is  usually  most  prououncetl  in  the  colon  and  the  lower  part  of  the  ileum. 
The  muscular  coat  may  also  take  part  in  the  atrophy. 

Certain  peculiarities  of  catarrh  affecting  single  portions  of  the  intestine  will  be 
mentioned  later  on. 

Symptomatology.— The  symptom  by  which  we  chiefly  determine  an  affection 
of  the  intestinM]  canal,  and  which  in  the  milder  cases  is  often  almost  the  only  sign 
of  an  intestinal  cutiirrh,  is  diarrhoea — that  is,  abnormally  frequent  stools  of  a 
looser  consistency  than  usual;  yet,  strictly  speaking-,  we  shonld  not  attribute 
every  diarrhoea  to  a  catarrh  of  the  intestinal  raucous  membrane,  since  a  larg-e 
number  of  influen<'es  may  directly  produce  an  increased  peristalsis  and  a  conse- 
quent diarrhtea.  Thus,  for  instance,  it  is  a  well-known  fact  that  sudden  terrc^r  or 
great  anxiety  may  sometimes  cause  an  obstinate  diarrhoea  in  a  very  short  time. 
In  gfeneral  nervous  and  neurasthenic  conditions,  we  sometimes  have  a  chronic 
diarrha?a  which  can  be  due  only  to  abnormal  processes  of  innervation — "  nervous 
diarrhoea."  The  diarrha^a  which  may  arise  immediately  after  takinp;' cold  is  also 
merely  the  result  of  abnormally  g-i-eat  peristaltic  movements  excited  in  a  reflex 
manner.    Probably  a  number  of  chemical  and  infectious  ii-rilants  may  also  stimu- 
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late  the  moTetnetit'S  of  the  intestines,  and  thus  set  up  a  diatrhoea,  witliout  causiDg 
at  the  same  time  a  catarrh  of  the  mucous  membrane.  Practically,  however,  wo 
can  not  make  a  sharj)  distinction  betweeu  diarrhoea  and  intestiual  catarrh ;  and, 
in  most  of  the  diarrhoeas  which  have  lasted  for  some  time,  we  are  certainly  rig^ht 
in  supposing^  that  theni  are  actual  anatomical  lesions  of  the  intestine,  as  well  as 
functional  disturbances. 

There  are  two  chief  factors  which  cause  diarrhoea  in  intestinal  catarrh.  In  the 
fiist  plaice,  as  ban  already  been  intimated,  the  same  injurious  Hubstances  which 
cause  the  catarrh  also  excite  peristalsis.  The  many  pi^ducLs  of  the  abnormal 
processes  of  decomposition  in  the  intestine  also  exert  a  like  influence.  Besides  the 
abnormal  irritants,  however,  we  ought  also  to  consider  an  abnormally  gi'eat  irri- 
tability of  the  intestinal  walls  in  catiirrh.  Thus  it  happens  that  the  lluid  contents 
(jf  the  intestine  are  ex]>elled  by  the  vigorous  peristaltic  movements  (which  the 
patient  himself  often  feels  as  a  '*  rumbling  in  the  abdomen ''),  before  the  normal 
consolidation  of  the  fteces  is  completed  by  the  absorption  of  water.  The  food, 
under  noi-mal  ctmditions,  {wsses  through  the  small  intestine  in  two  or  three  hours, 
and  thus  the  consolidation  of  the  fax?es  takes  place,  as  is  well  known,  almost  ex- 
clusively in  the  colon.  We  see,  therefore,  why  the  diarrhoea  owes  its  origin 
chiefly  to  the  increased  peristalsis  of  the  large  intestine;  although  in  many  casea 
the  peristaltic  action  of  the  small  intestine  is  also  inci*easecb 

Besides  increaiied  |>eri.stab<is,  another  circumstance  may  perhaps  contribute  to 
the  diairhoea,  viz.,  the  greater  fluidity  of  the  contents  of  the  intestine  due  to  the 
increased  secretion  of  mucus  and  the  exudation  caused  by  the  catarrhal  inflam- 
mation. 

In  the  intestinal  catarrh  fi'om  passive  congestion  we  must  consider  still  another 
factor,  to  explain  the  thin  and  watery  stools — namely,  the  diminished  absorption 
of  water  by  the  intestine  from  disturbance  of  the  cLi^^culatiou.  In  other  cataiThs 
this  factor  is  quite  subordinate  to  increased  ijeristab^is. 

The  <liarrhajal  dejections  show  a  considerable  difference  in  regard  to  their 
minor  characteristics.  Their  number  varies  very  much.  There  are  sometimes 
two  or  three,  and  sometimes  ten  or  more,  evacuations  in  the  twenty- four  hours. 
The  consistency  of  the  stools  is  ]>ap-like,  or  almost  wholly  watery.  This  is  due 
to  the  abnormal  amount  of  water  in  theni.  amounting  tr*  ninety  or  ninety-live  per 
rent.,  while  the  amount  in  normal  stools  is  al>ont  seventy-five  |)er  cent.  The 
color  of  the  thin  stools  in  intestinal  catarrh  is  usually  bright  yellow,  but  they  are 
sometimes  greenish  from  the  admixture  of  bile  pigment,  and  sometimes  slimy 
[vide  infrah 

In  only  a  part  of  the  cases  does  microscopic  examination  give  us  information 
as  to  the  extent  and  intensity  of  the  catarrh.  We  usually  find  the  remains  of  the 
food,  muscular  fibers,  starch-granules,  and  fat,  and  alsi»  countk^s  bacteria,  and 
often  triple  pho.^phAtes,  occasional  pus-corpuscles,  .-md  cylindrical  epithelium^ 
chiefly  the  constituents  which  are  found  in  nonnal  stools.  Further  ()eculiarities 
will  l>e  mentioned  Ijclow, 

Besides  the  diarrhoea,  Ihertj  is  often,  but  by  no  means  always,  aMominal  pain 
in  intestinal  catarrh,  either  continuous,  or  having  the  character  of  the  paroxysmal, 
so-callecl  cohcky  pains.  In  catarrh  of  the  rectum  there  is  that  constiint  painful 
desiiH*  tf^  go  to  stool  which  we  term  teuesnius. 

Physical  examination  of  Ihe  abdomen  gives,  on  the  whole,  few  imiwrtant 
results.  Sometimes  the  abdomen  is  flat,  and  sometimes  there  is  meteorism. 
Marked  peri^stxiltic  action  of  the  intestines  often  causes  gurgling  and  nnnbling 
noxsies— l>orhor if gmi.  On  palpation,  the  abdomen  is  often  somewhat  sensitive. 
The  peculiar  cf dicky  pains,  however,  are,  as  a  rule,  alleviated  by  external  pressure. 
In  rare  causes  we  may  detect  a  fluctuation  on  palpation,  if  the  intestine  contains 
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inuch  fluid.  The  results  of  percussion  depend  largely  npon  the  fnllmeai  of  tin 
intestini^s. 

In  many  cases  of  simple  diarrhcpa  the  general  health  is  practically  unaffected, 
but  in  other  cases  of  acute  intestinai  catarrh,  especially  in  the  severe  infeeiious 
forms,  the  dLsturbance  of  the  gv^ncral  health  may  be  quite  ecMuideiable.  Tlie 
patient  feels  so  dull  and  weak  that  he  stays  in  bed.  We  often  («ee  a  modoste  nae 
of  temperature,  between  100'  and  102"  (gi^-Sg^^  C, ),  There  are  very  often  gastrio 
symptoms  also,  especially  loas  of  appetite,  and  vomiting.  Other  (rrgaas  mrt  quite 
rarely  affected,  except  in  duodenal  catarrh,  when  the  liver  is  involved  <t?il(foi«/m). 
In  acute  infectious  intestinal  catarrhs,  there  is  sometimes  an  eruption  of  herpes  on 
the  lips.  We  have  repeatedly  seen,  in  sever©  cases  of  acute  enteritis,  marked  mus- 
cular and  articular  pains,  and  even  alight  but  manifest  swelling  of  the  joints. 

Different  Fomu  of  Intestinal  Catarrh. — Since  the  intestine  is  an  organ  which 
is  only  slightly  acces.sible  t*:i  physical  examination  during  life,  and  since  we  can 
only  rarely  make  a  ix)st-mortem  examination  in  the  mild  diseases  of  the  intes- 
tine, our  knowledge  as  to  the  different  forms  of  enteritis  is  defective  in  many 
respectff.  In  practice  we  content  ourselves  ic  most  cases  with  diagnosticating  an 
intestinal  catarrh  simply  from  the  existence  of  diarrhoea,  without  laying  much 
stress  upon  the  special  variety ;  but  in  many  cases  some  points  can  be  obtained 
which  give  information  as  to  the  more  accurate  seat  of  the  catarrh.  The  distinc- 
tion between  acute  and  chronic  intestinal  catarrh  is  also  of  practical  significance. 

Duodenal  catarrh  can  l>e  diag^nosticated  only  if  it  is  combined  with  jaundice. 
The  details  regarding  it  may  be  found  in  the  chapter  on  catarrhal  jaundice. 

Isolated  catarrh  of  the  small  intestines,  of  the  jejunum  and  ileum,  is  probably 
only  of  rare  occurrence,  except  when  the  upper  portions  of  the  colon  are  involved. 
We  can  very  rarely  diagnosticate  it  with  certainty,  but  there  are  a  number  of  fac^ 
tors  which  jiermit  us  to  decide  that  the  small  intestine  is  chiefly  affecteiL,  or  at  least 
that  it  is  involved  in  the  disease.  In  the  first  place,  we  may  assume  an  affection 
of  the  small  intestine,  fi'om  obvious  re^L<4ons,  in  all  those  cases  in  which  there  are 
also  gastric  dLsturlmnces.  It  Ls  evident  that,  in  the  frequent  combination  of  gas- 
tric and  intestinal  catarrh,  the  p^irtions  of  the  intestine  nearest  the  stomach  will  be 
chiefly  affectefl.  Physical  examination  of  the  abdomen  a  bo  gives  some  indicar 
tions,  since  the  slight  sensitiveness  and  .swelling  of  the  aMomen,  as  well  as  the 
visible  abnormal  peristaltic  Miction,  chiefly  affect  the  middle  and  lower  portions  of 
the  al>domen  in  catarrh  of  the  small  intestines,  while  the  analogou.s  symptoms  in 
catarrh  of  the  large  intestine  affect  the  lateral  and  upper  portions  of  the  abdomen, 
onri*e.spr>ndiug  to  the  anatomical  cniir-*p  <»f  the  colon.  We  can  not  make  a  sharp 
distinction,  however,  in  this  respect.  The  results  which  auscultation  and  percus- 
sion over  the  aWonien  give  in  regjtrd  to  the  point  of  origin  of  the  gurgling  sounds 
and  the  fullness  of  the  loops  of  intestine  are  very  rarely  unequivocal,  and  hence 
are  of  little  value  in  diagnosis. 

Careful  examination  of  the  stools  gives  us  more  information.  As  has  already 
been  said,  we  need  have  no  diarrha?a  in  a  catarrh  confined  to  the  small  intestines, 
since  diarrhoea  is  due  only  Uy  the  increased  i>eristalsis  of  the  large  mtestine:  hence 
diarrhcea  is  a1>sent,  for  example,  in  most  cases  of  duotlenal  catarrh  (catarrhal  jaun- 
dice). In  extensive  isulatcd  cataiTh  of  the  small  intestines  the  firm  sttKils  passed 
may,  however,  be  I'egarded  as  pathological,  b<>cause,  on  microscopic  examination, 
they  appear  intimately  mixed  with  little  lumjis  of  hyaline  mucu.**  (Nothnagel). 
As  a  rule,  of  course,  catarrh  of  the  small  intestines  is  combined  with  a  catarrh  of 
the  upi)er  portion  of  the  large  intestine.  Thfn  we  have  a  diarrh(3ea,  but  the  thin 
stools  show  some  pcH'uliaritips  which  jKiint  to  an  implication  of  the  small  intes- 
tines. As  a  result  of  the  increased  pieristalsis  of  the  small  intestines,  we  And  cer- 
tain constituents  in  the  stools  which  are  uorinally  contained  in  the  small  intes- 
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but  whieli  under  normal  conditions  are  no  longer  to  be  met  with  in  the 
iu  the  large  int*»stine.  We  find  here,  in  the  first  place,  undigested  constitu- 
its  of  the  food,  large  masses  of  muscular  fiber,  or  even  fragments  of  meat  which 
may  be  recognized  by  the  naketl  eye,  and  also  starch  and  fat.  Of  course  the  oppo- 
site hy|x>lheKLs  does  not  hold  good,  that,  if  we  lind  a  large  amount  of  the  undi- 

Jted  portions  of  the  food  in  the  stools,  it  must  necessarily  always  point  to  a 
'catarrh  of  the  small  intestines,  since  the  digestion  may  l)e  imjiaired  by  other  cir- 
cumstances, like  fever  or  anremia,  and  increased  peristalsis  of  the  ioteatiues,  from 
any  cause,  must  result  in  the  same  symptoms.  A  diarrhoea,  where  the  thin  stools 
contain  a  very  large  amount  of  undigested  particles  of  food  which  can  bo  recog- 
nized by  the  naked  eye,  was  formerly  called  lieutery,  and  the  term  is  stiJl  occasion- 
ally used. 

If  the  stools  contain  bile  in  addition  to  some  portions  of  the  food,  it  is  to  a  cer- 
tain degi"ee  characteristic  of  catan*h  of  the  small  intestines.  Under  normal  con- 
diticjus  the  contents  of  the  small  intestines  alone  show  Gmelin  s  test  for  bile-pig- 
ment, while  the  contents  of  the  large  intestine,  and  also  the  normal  stools,  dij  not. 
In  intestinal  c^itarrh,  with  increased  peristiilsis  of  the  small  and  large  intestines, 
there  is,  however,  often  quite  a  lai'ge  admixture  of  slill  undecum posed  bile-]iig- 
ment.  The  green  stools  which  are  so  often  seen  in  the  diarrhcra  of  cliikhN?n,  and 
more  rarely  in  that  nf  adults,  are  also  well  known.  Buch  sttxjls  usually  show  a 
marked  color  reaction  with  nitric  acid.  In  other  cases  we  thid  only  certain  con- 
stituents of  the  stools  stained  with  bile — a  fact  to  which  Nothuagel  has  called  spe- 
cial attention.  Yellow  pigmented  bits  of  mucus  and  cyliudrical  epithelium,  and 
round  cells  stained  with  bile,  are  especially  chamcteristic  of  the  diarrhcea  of 
^catarrh  of  the  small  intestines. 

Catarrh  of  the  large  intestine  is  probably  present  in  every  diarrhcea^  as  has 

*n  rejieatedly  stated,  inasmuch  as  the  Ihin  stools  can  be  explained  only  by  an 
icre«i8e<l  peristiilsis  of  the  large  intestine;  but  in  a  number  of  cases  we  have  symp- 
toms which  point  especially  to  a  disease  of  the  large  Intestine,  pai-ticularly  of  its 
lower  portion. 

Physical  examination  of  the  abdomen  should  show  changes,  like  swelling, 
sensitiveness  to  pressure,  etc.,  chiefly  in  the  lateral  |X)rtious,  corresponding  to 
the  course  of  the  colon :  but  this  is  rather  a  theoittical  hypothesis  than  a  sign  of 
practical  value.  We  can  not  delinitely  athrm,  either,  that  "colicky  pains"  are 
'characteristic  of  catarrh  of  the  large  intestine  alone.  The  condition  of  the  stools, 
however,  is  of  importance.  In  the  tii-st  place,  we  may  note  that,  if  the  stools  con- 
tain many  masses  of  mucus  which  may  be  recognized  by  the  naked  eye,  it  is  of 
diagnostic  significance.  As  we  have  seen  alwve,  the  stools  in  catarrh  of  the  small 
intestines  also  contain  muciLS,  but  it  is  intimately  mixed  with  the  other  constitu- 
ents of  the  fceces,  and  hence  it  can  usually  Ik?  rec<jgni7.ed  only  by  the  uiicrt»scope. 
In  catarrh  of  the  large  intestine,  however,  the  mucus  rather  adhews  to  the  outside 
of  the  other  constituents,  and  is  often  present  in  large  masses  visible  to  the  naked 
eye.  If  the  cataiTh  atfects  tlie  lower  part  of  the  large  intestine  chiefly,  it  may  be 
that  the  intestinal  contents  are  already  formed  into  firm  lumps,  which  may  some- 
times be  wholly  or  partly  incloserl  in  a  layer  of  nmcus.  In  acute  catarrh  of  the 
lowest  part  of  the  large  intestine  the  evaciiatif>ns  i\ve  sometimes  composed  chiefly 
of  pui*©  mucus,  with  a  greater  or  less  admixture  of  pus,  as  is  seen  chiefly  in  the 
**  catarrhal  flux  "  (see  the  chapter  on  dysentery ),  The  more  the  rectum  is  involved 
in  the  inflammation,  the  worse  is  that  painful  feeling  of  tension  and  pressure  at 
the  anus  durbig  and  after  the  evacuation,  which  we  term  tenesmu.s. 

Isolated  inflammation  of  the  nx'tum  (proctitis)  is,  at  least  in  part,  dii*ectly 
iible  to  examination  by  the  finger  or  by  the  speculum.    Painful  tenesmus  and 

admixture  of  mucus,  and  especially  of  pus  in  the  stools,  are  the  chief  symp- 
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The  anatomical  dmn^s  of  the  intestinal  mucous  niembrmie  in  cliildren  who 
die  of  '*  t' broil ic  intestinal  catarrh"  are,  as  a  rule,  only  slightly  marked,  and 
contmst,  in  their  appai'ent  iuHitrnifioant'e,  with  the  severe  intestinal  Bymptoms 
observed  during  life.  Prt>bably  here  also  the  toxic  influences  of  the  mutters 
abnurmully  g'enerated  in  the  intestine,  play  a  more  iniportint  part  than  do  the 
anatomical  chan<;fes.  We  mtist  i*enienjber,  however,  that  most  caUirrhal  condi- 
tions are  hard  to  recognize  in  the  c^ulaver  because  of  the  disapjiejirance  of  the 
hyperiRmia.  Sometimes  the  swelling"  of  the  follicles  is  eRpe<nally  marked — fol- 
liculai*  catarrh.  FoUicular  ulcers  art^  also  seen.  In  other  cases  the  atrophy  of 
the  mucous  menibraoe,  which  is  often  seen  after  chronic  catarrhs,  is  the  chief 
lesion.  Chronic  thickening-  and  sweirmg-  of  the  mucous  uionibrane  is  of  rarer 
occurrence.  In  most  of  the  sesrere  cases  the  large  intestine,  and  also  the  lower 
portion  of  the  ileum,  are  the  chief  seat  of  the  chanj^es.  We  often  find  a  swelling 
of  the  mesenteric  lymph  g"lauds,  and  also  a  fatty  liver.  In  the  lungs  extensive 
ati.'lectitse,s  or  nodules  of  catarrhal  pneumonia  often  develop  us  a  result  of  the 
imperfect  reS[)irution. 

The  symptoms  of  chronic  intestinal  catarrh  are^  in  tlie  first  place,  those  due 
directly  to  the  intestinal  trouble,  and,  secondly,  tiie  quite  i-apid  disturl)ance  of  the 
child's  f;^eneral  niitrition. 

The  cfjiidilion  of  the  sttxjls  is  the  most  importmit  intestinal  symptom.  The 
nomml  deJL-etion  in  children  until  they  ai*e  weaned  is  of  the  color  of  the  yolk  of 
an  egg,  of  a  rather  pasty  consistency,  aod  of  a  faintly  sour  smell.  In  intestinal 
catarrh  the  stools  are  more  frequent,  six  or  seven,  and  even  more,  a  day.  They  aro 
thinner,  more  watery,  contain  large  flakes  and  lumps  of  undigested  bits  of  case- 
ine  and  other  remanis  of  food,  and  smell  badly.  They  verj-  often  have  a  green 
color,  or  actjaire  it  on  standing.  According  \o  recent  French  investig.itions 
(Lesage),  this  green  coloring  nmtler  Ls  generated  by  a  sjiecific  kind  of  bacilli,  which 
are  als<:»  to  Iw  regardetl  as  the  [>atht*geuic  cause  of  intestjual  c^itarrhs  with  green 
evacuations.  We  may  find  aduiixtures  of  mucus,  souietimes  in  the  form  of  the 
so-called  *'  sago  grains,'^  especially  in  catarrh  of  the  large  intestine.  In  the  severe 
forms  we  often  find  pus-corpnscles  and  epithelium  under  the  microscope,  besides 
remains  of  the  food.     The  stools  may  contain  small  amounts  of  blood. 

There  is  no  definite  distinction  in  regaid  to  the  dejections  in  catarrh  of  the 
large  and  of  the  small  intestines.  On  the  whole,  the  rule  htdds  that,  in  catarrh 
of  the  small  intestines  chiefly,  the  stools  arc  larger,  they  are  passe<l  with  more 
wind  or  gas,  and  show  a  more  uniform  consistency;  wliile  in  C4itarrh  of  the  large 
intestine  they  are  smaller  but  moi-e  fit-quent,  ten  or  twenty  a  day,  ai'e  passed 
noiselessly,  arc  associate  with  tenesnnis,  and  show  a  dilTerent  consistency  in 
their  various  parts,  partly  normal,  partly  thin,  partly  slimy,  etc.  Examination 
of  the  abdomen  is  in  so  far  of  importance  that,  in  general,  in  catarrh  of  the  srajill 
intestines  the  atxlomen  is  much  swollen,  while  in  catarrh  of  the  large  intestine  it 
is  often  deeply  sunken. 

We  often  6nd  disturbances  in  the  stomach,  vomiting,  enietations,  etc.,  as  well 
as  trouble  in  the  intestines.  There  may  bo  thrush  in  the  mouth,  or  the  development 
of  aphthous  ulcers. 

In  almost  all  long-continued  cases,  however,  the  general  disturbance  of  nutri- 
tion, the  atrophy  (athrepsia)  of  the  child,  takes  the  first  place  in  the  picture  of 
the  ilisease.  The  muscles  become  shriveled  and  flabby,  and  I  he  w^hole  hotly  finally 
becomes  m>  much  emaciated  that  (he  pale,  dry  skin  hangs  in  bn>ad  folds  and  wrin- 
kles about  the  bones,  whose  pi"ominences  ai*e  everywhere  visible.  The  face  is 
sharp,  and  has  an  aged  expression  from  the  many  little  folds  of  tlie  skin.  Tlie 
eyes  are  dull,  lusterless,  and  wide  open ;  the  voice  is  merely  a  low,  hoarse  whim- 
per.    The  abdomen  is  deeply  sunken,  or  in  some  cases  It  is  swollen  by  meteorism, 
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in  peculiar  contrast  to  the  emaciation  elsewhere ;  and  its  surface  U  traversed  by 
bluish  veins. 

From  this  sad  picture,  unfortunately  so  frequently  seen  in  practice  among  chil- 
drfen,  we  can  usually  roeognixe  the  condition  of  things  at  the  first  glance,  for  by 
far  the  larger  part  of  the  cases  called  ''pedatrophy"  are  due  to  chronic  digestive 
disturbances.  Verj*  often  it  is  combined  with  rachitic  changes  in  the  Inines^  of 
whose  occurrence  wo  shall  sjx^ak  further  in  the  description  of  rachitis.  Tubercu- 
lai  changes,  too,  aiH?  often  ff»und  in  the  cadaver,  especially  in  the  lung's  and  the 
bronchial  and  mesenteric  lyraph-j^lund.s.  In  such  case.s,  of  course,  t-hc  tuberculosis 
is  usually  to  be  regarded  us  the  maiu  disease,  uj>on  which  the  inte>stinal  affection^ 
which  may  be  simple  or  even  tulRTcular,  has  developetl  secondai'ily.  During  life 
tuberculosis  in  little  atrophic  child rvn  may  very  easily  be  overlooked. 

If  we  would  {4:ive  a  full  accMimt  of  the  tiH?atnicnl  o?  the  atrophic  conditions  in 
children  duo  to  digestive  disturbaucess  we  must  include  in  our  consideration  the 
entire  hygiene  and  care  of  children  in  health  and  disease,  for  all  children's  physi- 
cians are  united  in  the  opinion  that,  as  the  cause  of  most  intestinal  diseases  in 
children  is  to  be  found  in  impi^ojier  feeding,  so  recovery  from  existing  digestive 
disturbances  can  take  place  priraurily  only  by  a  corresponding  proper  and  judi- 
cious feeding.  In  wbat  follows  we  can  refer  only  to  the  most  important  princi 
pies  and  general  i>oints  which  are  here  to  Ix*  considered. 

The  only  projjer  and  natural  food  for  a  child  in  its  first  year  is  breast-milk. 
All  dyspi-ptic  conditions  are  much  mrer  in  children  who  aiT  nursed  than  in  bot- 
tle-fed children,  and,  when  they  do  occur  in  children  at  the  bi-east,  they  often 
are  only  of  brief  dmmtiou.  They  are  then  to  l)o  referred  usually  to  certain  dis- 
turbances in  the  mother,  such  as  disease,  insufHcient  diet,  or  severe  mental  excite- 
ment. The  return  of  menstruation  or  a  new  pregnancy  has  sometimes  an  unfa- 
vorable inlluence  on  the  cliaracter  of  the  milk.  Fnially.  we  may  mention  that 
in  spite  of  tlie  be^t  of  nnlk,  if  the  breast  is  given  irregularly  and  too  frequently,  it 
may  cause  anomalira  of  digestion  in  nui-sing  children. 

Most  of  these  slight  disturbances  may  easily  be  readjusted,  but  sometimes  it 
happens  that,  without  any  discoverable  reason,  the  milk  of  a  wel-nm'se  "  doe«  not 
agree "  with  the  child,  Theu  we  must  change  the  nurse.  The  atrophic  condi* 
tions  which  develop  and  progress  in  children,  in  spite  of  plenty  of  normal  foOd, 
are  usually  due,  not  to  simple  digestive  disturbances,  but  to  deei>-seated,  general, 
constitutional  diseaae.s  Iik*3  tuberculosis,  or  syphilis. 

The  gi-eat  majority  of  cases  of  chronic  intestinal  catarrh  aTid  chronic  atrophy 
are  found,  as  we  have  said,  in  luittle-fed  children.  Tlie  first  question  which  every 
physicum  should  ask  a  mother  who  brings  him  such  a  child  for  treatment^  must 
therefore  refer  to  the  sort  of  feeding  which  the  child  Ijas.  If  the  mother,  for  any 
reason,  can  not  nurse  it  herself,  and  if  the  bottle-fed  child  has  digestive  disturb- 
ances, we  must  invariably  consider,  in  the  first  place,  the  possibility  of  pi-ocuring  a 
wet-nurse.  Feeding  by  the  milk  of  a  wet-nurse  is  a  remedy  which,  at  least  in 
many  cases^  by  saving  the  chikVs  life,  repays  the  n»any  annoyances  and  quite 
large  expense  which  a  wet-nurse  causes.  We  must  tell  the  pai-ents  this,  and  repre- 
sent to  them,  without  reserve,  the  great  dangers  whicli  threnten  the  life  of  every 
bottle-fed  baby.  Complete,  and  sometimes  even  quite  rapid,  recovery  may  be  ob- 
tained through  a  wet-nurse,  even  in  cases  of  severe  chronic  intestmal  catarrh, 
where  atn>phj^  and  weakness  are  already  very  far  advanced. 

Oft-en,  however,  it  is  impossible  to  hire  a  wet-nuree,  especially  in  the  ijoorer 
clasBes  of  society.  We  must  continue  bottle-feeding,  and  these  are  the  cases 
^where  chronic  intestinal  catarrh  demaiuls  the  gi*eatest  number  of  victims;  yet 
oven  here  the  physician  can  nlways  do  uiuch  good  by  instructing  the  parents. 

The  best  substitute  for  mother's  milk  is  cow'*s  njilk.     This  must  be  as  fresh  as 
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poBsible,  ami  is  given  boileil.  The  Soxhiet  apparatus  for  pn»pariag  the 
rather  troubles*  jmio,  but  voiy  appropriate  and  advaiitag-i'ous.  By  its  me^os  the 
milk  is  completely  sterilized.  One  part  of  the  ruilk  mus-t  be  diliite<l,  arcordiug 
to  its  quality,  with  two  or  three  parts  of  boiled  water  in  tine  first  months,  in 
chikh-eu  htmi  four  to  six  months  old  with  eriual  parts  of  water,  and  in  older 
children  with  about  half  as  much  water.  From  nine  to  twelve  months,  the  child 
may  have  uiidiluteil  milk.  In  general  we  give  the  milk  warmed  to  about  85"* 
(28"  C),  but  children  with  gfustro-intestinal  catarrh  often  bear  cold  milk,  given  in 
small  amounts,  better  than  warm.  Among  the  siJeeial  additions  to  the  milk,  by 
which  pliysicians  have  tried  to  make  cow\s  milk  more  like  human  mUk,  we  may 
uieuliou  as  occasionally  advantageous  sugtn- of  milk,  as  much  as  will  go  on  the 
point  of  u  small  knife,  added  to  each  portion  t>f  milk  given,  and  soda,  a  tablespoon- 
fid  of  a  one-  or  twri-pcr-ceot  soluliun  to  a  pint  (half  a  litre)  of  milk.  The  niuch- 
pi-acticeti  dilution  of  milk  with  salep,  oat-meal,  and  barley  waters  is  always  inju- 
dicious, and  it  should  be  a  principle,  especially  with  children  under  three  months, 
to  avoid  eutirely  any  starchy  food.  It  is  not  a  bad  plan  to  add  veal-brolh  to  the 
milk,  as  it  is  sometimes  well  borne  even  by  weak  children. 

Cow's  milk,  proi>erly  dilutedj  is  l>etter  for  children  with  chronic  intestinal 
catarrh,  in  many  cases,  than  any  other  food.  In  acute  digestive  disturbances, 
however,  it  is  sometimes  advisable  to  omit  the  milk  entii'cly  for  a  few  days,  and 
give  instead  of  it  only  a  little  mucilaginous  drink  like  decoction  of  salep.  In 
chronic  dyspepsia  we  mu.st  (ii*st  try  gtiMid  cow's  mUk,  If  the  milk  is  not  well  borne, 
if  the  diarrhoea  increases,  atui  if  the  child  l>ecomes  still  more  emaciated,  we  may 
try  to  get  milk  from  anotlier  and  belter  source ;  but  it  often  happens  that  either 
wc  can  not  pi-ocin'e  good  milk,  or  tliat  the  child  can  not  bear  even  the  best  cow's 
milk.  We  are  then  obliged  to  have  recourse  to  one  of  the  many  "artiticial  foods" 
and  "substitutes  for  mothers'  milk"  in  the  market.  We  can  not  here  go  into  par- 
ticulai'H  concerning  the.se.  Each  of  these  prei)arations  has  o<'casional  gi>od  results 
to  show,  but  none  4if  them  has  an  uncontested  pre-eminence  over  the  rest  We 
will  mention  the  preparations  most  in  use  at  pii^ent,  of  whose  value  in  intlivitlual 
c^Lses  we  have  convineerl  oui'selves:  Swiss  condensed  milk,  Nestles  and  French's 
infants'  foods,  Biedert's  cream  mi.xtui-e,  and  Liebig  s  .soup.  Almost  every  physician 
has  hi.**  special  favorite  preparation,  which  in  his  ow3\  personal  experience  has 
done  him  relatively  the  best  sei'vice. 

If  we  keep  fast  to  the  principle  that  every  intestinal  catarrh  in  children  is  to 
lx>  treated  in  the  first  place  by  a  judicious  regulation  of  the  diet,  in  many  cases  wi 
shall  not  have  to  use  any  drugs.    Tbcse  may  be  of  service  only  when  wc  have  ah 
carried  out  the  dietetic  measures  which  are  sjiecially  necessary. 

Calomel  has  o!)tained  the  greatest  reputiition  in  the  treatment  of  intestinal 
catarrh  in  children.  It  deserves  to  be  tried  in  fresh  cases,  in  doses  of  i^j  to  |  of  a 
grain  (grm,  ClOUri-OOi)  in  pfjwder.  If  the  diarrhoea  lasts  a  long  time,  we  may 
very  well  use  opiates,  although  with  great  caution.  The  combination  of  calomel 
and  opium  often  does  good  service, 

3  Calomel gr.  |  (grm.  0"01) ; 

ExtracUopii gr- is  i    '*    0"002); 

Pulv.  acacias gr.  ss  (    "    0'03). 

M.  et  ft,  pulv. 

Sig, ;  One  such  powder,  three  or  four  times  a  day. 

With  little  children  we  may  put  two  to  four  drops  of  laudanum  in  three 
ounces  (grm.  lOU)  of  liquid,  like  gum  mixture,  salep  decoction,  muriatic-acid 
n»ixture,  etc.,  and  give  a  dessertspoonful  of  this  every  two  or  three  hours. 
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Many  attempts  have  been  made  to  check  the  abnormal  processes  of  decomposi- 
tion in  the  intestine  by  i>rescribiug  remedies  wlikh  |>osses»  antiseptic  tuid  anti- 
i^Tnotic  properties.  Creiisote  has  b*?en  warmly  recommended  by  many,  four  to 
six  drops  in  two  ounces  (grm»  50)  of  water  with  lialf  an  ounce  (grm.  15)  of  ayrup, 
a  tefisijoonful  every  two  hours,  Otlier  drugs  nwd  for  the  same  purpose  are  nuph- 
tUalin^ono-lialf-  to  one-per-cent,  solution  of  dilute  muriatic  acid  in  water,  and  one- 
perncent.  solution  of  chloral  in  water.    A  prescripLioo  for  napbthalin  is  as  follows: 


n  Napbthalin 05  to  I'O; 

Mucilag',  acaciif, 

Aquiii  desliJlat ia  40*0; 

Ol.  menthfe  pip, gt.  j. 

M.     8i^. :  Shake.     Teaspoon  ful  ayery  two  hours. 

If  the  st*>5ls  have  a  green  color,  it  is  said  that  lactic  acid  is  especially  beneQciaU 

teaspoonfut  of  a  two-i>er-cent.  iwikition  may !«?  given  fifteen  minutes  after  every 
leal. 

A  number  of  other  reniethes^  "astringents,"  are  given  to  act  directly  on  the 
mucous  membrane.  Those  most  to  be  recommumled  in  chronic  diarrhoea 
are  subnitrate  of  bismuth,  one  or  two  grains  (grm.  U  05-0*1)  four  to  six  times  a 
day,  which  may  be  combined  with  opium,  nitrate  of  silver  (1  to  2,000  solution), 
alum  (1  to  200  solution),  guarana,  five  to  fifteen  grains  (grm.  0-3-1  *0>,  three  times 
a  day,  and  many  othei-s. 

If  a  large  amount  of  mucus  in  the  stools  ptiiiits  to  a  CAt«rrh  of  the  large  intes^ 
tine,  wc  may  soiur^tiniej*  employ  irrijfation  of  the  colon  with  excellent  rcsult.s.  Wo 
inject  the  fluid,  one-j>erH:ent.  solution  of  tannin  or  alum,  or  solution  of  acetate  of 
lead  (1  to  3  to  1.000),  once  or  twice  a  day.  The  amount  of  fluid  to  l)e  iDtroduced  at 
once,  by  a  Hegar's  funnel,  with  a  gum-elastic  catheter,  may  reach  one  or  two 
pints  (half  a  litre  to  a  litre). 

In  conclusion,  wc  nuist  mention  the  advantage  of  daily  warni  baths  in  atrophic 
children.  We  often  order  s<^)me  special '*  strong^theniug '"  atldit  ions  to  llie  bath- 
water, such  (LA  salt,  iron,  or  s\vect-fl?ig. 

(In  view  of  the  gi-eat  importance  of  this  malady,  it  iscom^s  desirable  to  remark 
on  one  or  two  points. 

In  the  fij-st  place,  proi»hylactic  meaijurea  are  deducible  directly-  from  the  a?ti- 
olog-y.  No  chiltl  sliould  l>e  kept  in  a  large  city  in  summer,  if  it  can  be  provided 
)r  at  the  sea  shorts  or  in  the  country.  The  vast  number  who  must  perforce  vc- 
jaio  are  to  l>e  kept  under  the  bCvst  general  hygienic  contiitions  possible.  Mothers 
should  be  encouraged  to  take  their  children  to  the  relatively  pure  air  of  the  public 
pjtrks  as  much  as  they  can.  The  relation  between  diet  and  the  diarrhcaa  of  chil- 
dreji  should  Ije  dwelt  u|mhi  whenever  there  is  opjKjrtunity. 

The  establishment  of  Ixiai'ds  of  health  has  done  much,  and  will  do  more,  to 
check  the  ravages  of  summer  diarrhcea. 

Gniat  advances  have  been  nuwK*  in  the  artifi<'ial  dig-estion  of  cow's  milk  %vithm 
a  few  years.     By  the  aid  of  the  preparations  of  Fairchild  Bros.  &  Foster  the 
iseine  is  digested  in  part,  and  the  remaining  portions  coagnidatc  in  light  tl«x*culi; 

the  same  time  no  appreciable  tiste  is  imparted  to  the  milk,  provided  that  a 
moderate  amount  of  care  is  exercised.  The  imporUmce  of  preventing  the  forma- 
tion of  large.  Arm  curds  has  long  been  recognized,  and  an  older  means  of  attain- 
ing this  end  was  mechanically  to  sepanite  the  curd  by  adding  to  the  milk  a  barley 
or  other  similar  water-gruel. 

Mellin's,  Horlick's,  and  Ridge*s  foods  also  deserve  mention  in  this  connec- 
tion. 
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The  quantities  of  food,  as  well  as  the  frequency  with  which  it  is  given,  must 
be  determined  in  each  case. 

The  system  of  milk  inspection  which  has  come  into  vogfue  of  late  years  in  many 

places  does  much  to  improve  the  milk  supply,  as  dous  also  an  improved  method  of 
transportation.  But  still,  esi>ecially  during  the  summer  heat,  a  i-eally  fresh  and 
pure  article  is  nearly  impossible  of  atUjinraent  by  the  poorer  classes  in  large  cities, 
and  it  is  these  classes  which  swell  the  mortality  from  infantile  diarrhoea.  For 
them^  in  particulai',  the  modern  simple  and  inexpensive  methods  of  aterilizing" 
milk  may  be  made  of  the  f^reatest  service.  The  seashore  houies  for  poor  children 
which  have  been  establishetl  near  the  large  cities  on  the  Atlantic  sealxjartl  have 
fully  jiistifieil  themselves. 

It  seems  to  the  editor  that  the  author  has  insisted  more  strongly  thou  is  neces- 
sary on  the  vital  importance  of  a  wet-nurse^  in  view  of  the  very  gn^at  advances 
which  have  been  made  within  a  few  years  in  the  piTparation  of  artificial  fiKHla  for 
infants.  For  full  details  as  to  these  processes,  the  reader  must  be  referred  to 
modern  treatises  on  the  diseases  of  children, 

Tlie  drugs  uio.'jt  worthy  of  confidence  are,  in  the  opinion  of  the  editor,  opium 
and  liisnuith;  in  mild  canes  the  former  is  often  not  i-ecpiii-cd;  the  dose  varies 
greatly  with  cireumfstauces  ;  the  latter  can  safely  he  given  m  ten-grain  doses, 
every  three  hours,  to  u  child  of  six  months,  Ctilomel  dt>es  not  now  enjoy  the 
reputaticm  in  this  conntTy  that  it  docs  in  Germany,  though  it  has  its  advocates 
hei'e.     For  more  minute  details  see  works  on  children's  diseases.] 


CHAPTER  IV. 


TTPHUTie  AND   PBHITTPHUTia 

{Tt/j>h!itii^  St,  rrordfi^,      liiHnfiitnnti'iH  "J  (ht  Cdr^'ntn,) 

.ffitiology  and  Pathological  Aaatomy.— Inflammaiion  of  the  caecum  and  its 
viciuity  has  a  s]>ecial  place  among  the  diseases  of  single  jjortions  of  the  intes- 
tines. Tlie  reason  wliy  circums<*ribed  iuHamraation  so  often  develops  here  is  to 
be  found  in  the  peculiar  anatomical  arrangement  of  the  canium  and  its  appendix, 
the  vermiform  process.  Tliis  arrangement  explains  why  fjecal  mas.ses  or  foreign 
bodies  are  easily  i-etained  in  the  cjiTum,  and  give  rise  to  an  intlaiumation  of  it* 

Inflammation  of  the  ca'cum  is  due.  in  most  cases,  to  an  accunndation  of  fa?ces 
in  it.  and  hence  it  is  usually  termed  fi/phiitis  stercorals.  Since  the  ciuises  pro- 
ducing the  iiiflammatiou  are  usually  permanent  in  their  action,  the  anatomical 
inflannnatory  changes  are  generally  much  more  intense  in  perityphlitis  than  in 
the  other  forms  of  intestinal  catarrh.  The  inilammation  attacks  the  whole  intas- 
tinal  wall,  autl  sometimes  even  invades  the  surrounding  connective  tissue,  being 
then  called  perityphlitis. 

The  great  majority  of  severe  cases  of  iiM^rityphlitls  do  not  start  from  the 
caecum  itself,  but  from  the  vermiform  appendi.v.  This  rudimentary  portion  of 
the  intestine,  so  unimportant  physiolog^ically,  plays  a  gi-eat  part  in  pathology. 
Small  fa?cal  masses  frfjm  the  cax'uoi  often  enter  the  vermiform  appendix,  and, 
under  some  circumstances,  may  remain  there.  Tlie  fluid  in  them  is  absorbetl,  they 
are  very  often  incrusted  with  lime-salts,  and  thus  the  little  so-called  "  faecal  cal- 
culi ''  are  formed.  In  many  cases  the  return  of  fa*cal  masses  into  the  csecum  is 
probably  hindered  by  the  valve  at  the  orifice  of  the  vermiform  appendix,  Gerlach's 
valve.  Foreign  bodies,  like  little  seeds  of  fruit,  often  enter  the  vermiform  appen- 
dix and  give  rise  to  the  formation  of  a  fsecal  calculus.     These  calculi  often  have 
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mich  a  rounded  shape  that  they  were  formerly  considered,  very  erroneously,  to  be 
retained  cherry-stones. 

In  many  cases  faecal  calculi  may  remain  in  the  vermiform  appendix  for  a  lon^ 
time  without  producing  any  further  injurious  results,  but  as  a  rule  they  cause  a 
mechanical  irritation  of  the  nnirous  membrane  which  leads  to  inflammation,  and 
often,  in  some  circumscribed  spots,  to  a  pressure  necrosis,  and  later  to  ulceration 
of  the  vermiform  api^endix.  If  the  ulcer  does  not  cicatrize — it  always  may — the 
ulceration  gradually  deepens.  Wheji  there  is,  finally,  perforation  of  the  vermi- 
form appendix,  we  have  either  a  circumscribed  or  a  general  purulent  peritonitis, 
according-  an  adhesions  have  or  have  not  formed  in  the  vicinity.  Although  ffeu- 
eral  peritonitis  almost  always  ends  fatally,  tliecii-eymscribcd  purulent  perityphlitis 
may.  at  least  in  a  number  of  ca.ses,  finally  recover  {ride  infra). 

GUnical  History.— The  symptoms  of  simple  typhlitis  stercoralis  sometimes 
develop  quite  rapidly,  but  in  other  cases  they  are  preceded  by  somewhat  protracted 
prodromata.  The  latter  are  chiefly  constipation,  which  may  at  times  be  inter- 
rupted by  diarrhcea,  and  occasional  dull  pain  in  the  ileo-ciecal  reg^ion.  These 
symptoms  ffradually  or  suddenly  increase.  The  i^iiu  in  the  ileo-ca?cal  reyiou,  in 
particular^  becomes  more  intense,  and  piH3veuts  the  patient  from  making  any  con- 
siderable movement.  Sometimes  there  is  complete  stoppflge,  but  in  other  casee 
small  amounts  of  frcces  are  still  i>assed.  The  patietU  frequently  vomits  one  or 
more  times.  The  general  healtli  is  also  much  disturbed.  The  patient.,  as  a  rule, 
is  dull,  has  no  appetite,  and  has  a  moderately  high  fever,  somewhere  between  101  *" 
and  104*  (38-5'^-I^9*8'*  C),  the  course  of  which  has  nothing  characteristic. 

The  most  impc>rtant  signs  for  diagnosis  come  from  the  physical  examination 
of  the  alxlonien.  The  abdomen  as  a  whole  is  often  mcKlerately  swollen  by  meteor- 
ism.  The  collection  of  gas  probably  takes  place  chiefly  in  the  ileum,  above  the 
part  of  tlie  intt'.slinc  which  is  naiTowed  by  the  accunnilation  of  f teces.  The  meteor- 
ism  often  is  entirely  absent  or  is  only  slight,  and  thcTi  we  may  notice  by  mere 
inspection  a  marked  prominence  in  the  region  of  the  caecum.  If  wo  examine 
tuore  closely  we  perhaps  meet  with  very  cfmsiderable  sensitiveness  and  tenderness 
on  pressure  in  the  same  region.  We  also  feel  a  resistance,  which  is  either  difluse 
or  well'detined,  exactly  like  a  tumor,  and  which  gives  flatness  or  a  dull  tympanitic 
resonance  on  percussion.  This  characteristic  ileo-cax-al  tumor,  which  usually 
confirms  the  diagnosis,  is  caused  in  })art  ll»y  the  coliection  of  mas.ses  of  faeces, 
which  often  seem  quite  compressible,  and  permit  us  Ui  determine  appr«>ximately 
the  portion  of  intestine  affectctl,  and  in  part  by  the  materially  thickened  intestinal 
walls,  and  eventually  by  the  inilammatory  exudation  in  the  vicinity.  In  their 
clinical  relations  there  is  no  sharp  distinction  between  tyijhlilis  and  perityphHtis, 
and. inflammatory  pnx^esses  which  rise  from  the  vermiform  appendix.  The  fur- 
ther course  only  can  make  the  distinction  possible. 

Most  cases  of  simple  typhlitis  stercoralis  take  a  favorable  course.  If  the  jiatient 
has  timely  care  and  proper  li-eatment  the  ]min  and  fever  gradually  disappear. 
Large  dejections  follow,  and  after  ten  days  to  three  weeks  complete  convalescence 
Bets  in.  The  abnormal  resistance  in  the  region  of  the  ctecnm  due  to  the  thickened 
intestinal  walls  may  often  Ihj  felt,  of  coui-se,  for  a  much  longer  time.  A  tendency 
to  constipiititju  is  also  apt  to  be  present  for  a  long  time.  Relapses  art?  not  uncom- 
mon, and  it  not  infrequently  happens  that  people  who  have  once  had  typhlitis 
may  be  again  attacked  later  on  by  the  same  affection. 

Typhlitis  takes  a  more  severe  course  in  the  happily  quite  rare  eases  where  the 
mtestinal  stenosis  as  a  result  of  retention  of  fasces  is  well  marked.  The  meteor- 
ism  is  greater,  the  vomiting  is  more  frec^uent,  and  finally  assumes  a  decidedly 
stercoraceouB  character.  The  constitutional  symptoms  are  much  more  severe. 
The  patient  is  extremely  dull,  the  skin  is  cool  and  livid,  the  pulse  is  small  aod 
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frequent.  In  such  cases  death  may  ensue  with  all  the  ai^ua  of  general  collapse,  if 
we  do  not  finally  succeed  in  causing  the  evacuation  of  faeces  and  hence  removing 
the  ohstruction. 

The  symptoms  of  perityphlitis  are  essentially  the  same  as  those  of  typhlitis, 
but  they  are  usually  of  a  higher  degree  of  severity.  The  resistance  to  he  felt  in 
the  region  of  the  oaffuin  is  less  sharply  cij-rumHcribed  and  is  deeper  seated.  As  a 
rule  tliere  is  leas  meteorisni  where  perityphlitis  prcdoniiuates  than  in  typhlitis. 
The  pain  is  itsually  very  severe,  and  oft*;'U  shoots  into  the  rig-ht  leg,  where  there 
may  be  numbness  and  fornncation;  but,  on  the  other  liand,  there  are  cases  in 
whicli  quite  extensive  parity phlitic  processes  cause  very  slight  subjective  sjTnp- 
toms  for  a  long  time. 

|lt  is  to  he  remembered  that  the  relation  of  the  appendix  to  the  csecum  is  not  a 
constant  one,  and  that  the  seat  of  the  tumor  is  therefore  not  precisely  the  same  in 
all  cases.  The  induration  or  resistance  may  extend  well  up  towartl  the  liver  or 
hackwartl  into  the  flank.  Especially  in  tliose  cases  in  which  tlie  appendix  lies 
backwai*d  near  or  over  the  l)rim  of  the  pelvis,  the  tumor  may  be  distinctly  felt  in 
the  rectum  or  vagina,  the  dipiital  exploration  of  which  should  never  be  neglected 
in  cases  attended  with  any  uueertaint>\] 

The  course  ftf  ]ierityphlitis  is  always  tedious,  but  in  favoi-able  cases  we  may  sec 
complete  absorption  of  the  inflammatory  pinxlucts  and  recovery.  Severe  cases 
often  end  by  forming  abscesses,  which  may  Ix*  ichor«tus.  The  local  symptoms  do 
not  disappear,  the  fever  continues  and  assumes  a  septic  character.  Finally^  if  the 
abscess  tends  to  break  exteraally,  the  swelling  in  the  ileo-ca>cal  region  becomes 
more  prominent  and  iiioi-e  sharply  delined,  the  skin  Ix'comes  thin  and  rc<l,  there 
is  fluctuation,  and  the  abscess  l>reaks  spontaneously,  if  it  has  not  been  oijened 
previously.  Besides  perfoi'ation  outward,  we  also  meet  with  perfoi'ation  into  the 
abdominal  cavity,  with  a  cons(K::utive  general  peritonitis,  and  sometimes  perfora- 
tion into  the  ascending  colon,  with  evacuation  of  pus  into  the  bowels  and  linal 
i"€covery.     [Occasionally  the  pus  is  dischargtHl  into  the  bladder.] 

An  imfavorable  complication  I'epeatedly  tjbserved  in  perityphlitis  is  an  exten- 
sion of  the  inflammation  to  the  ileo-c:ccal  vein,  which  i*esults  in  a  purulent  phle- 
bills  of  this  and  also  of  the  portal  vein.  A  general  pyaf^mic  cotidition  develops, 
with  ehills  and  marked  elevation  of  te.mijerature,  Tliis  almost  always  ends  fatal- 
ly, atid  at  tlie  autopsy  we  usually  find  many  metastatic  abscesses  in  the  liver. 

The  diagnOBis  of  typhlitis  and  peril yjih litis  may  eiisily  l>e  made  in  most  cases 
from  the  peculiar  loc^alization  of  the  swelling  and  tenderness,  and  by  paying  atten- 
tion to  the  general  course  of  the  disease.  During  life  we  can  mei-ely  conjecture 
whether  the  special  origin  of  the  inflammation  is  in  the  ea?cum  or  in  the  vermi- 
form appendix,  hut  we  can  never  determine  this  ^vith  certainty,  since  in  both  cases 
the  iypv  of  the  disease,  as  we  have  said,  is  almost  precisely  the  same.  The  further 
course  of  the  disease  is  the  only  means  of  decidtDg  whether  the  inflanmiation  has 
remained  circunLsci'ibed,  or  has  invaded  the  adjacent  parts  in  the  manner  men- 
tioned above. 

Chronic  cases  may  he  confused  with  new  growths,  especially  with  cancer,  aris- 
ing from  tlie  cjccuni  or  the  vermiform  appendix.  Tumors  of  the  right  kidney,  or 
the  right  ovary,  and  also  psoas  abscess,  after  caries  of  the  vertebric,  have  in  son>c 
cases  given  rise  to  false  diagnoses.  In  such  doubtful  cases  we  are  usually  able  to 
fomi  a  definite  opinion  only  after  long  and  careful  observation. 

We  may  mention  here  in  addition  that  in  i-are  cases  there  may  be  a  closure 
m  some  i>art  of  the  vermiform  appendix.  The  portion  behind  this  closure  is  then 
gradually  more  and  more  distended  by  the  secretion  of  the  nmcoiLS  membrane, 
and  thus  the  so-called  drctps^r'  of  the  vermiform  appendix  is  dcvolopwl,  which  may 
give  rise  to  a  tumor  which  can  be  felt  in  the  Ueo-csecal  region. 
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l>rief  the  early  signs  and  symptoms  are  tbosc  of  a  l<>cal  peritonitis,  the  seat 
wliich  is  generally  highly  su^jgestive  of  its  origin  in  tlit*  appendix.  In  some 
cases  the  symptoms  are  not  indicative  of  serious  tmuble,  and  patients  nut  infre- 
quently walk  into  the  ontpaiient  departments  of  hospitiils  for  adviee.  It  is  iin- 
ueeessary  to  say  that  such  bh<>uld  he  put  at  absolute  rest  in  bed  with  the  utmost 
promptitude. 

In  women  the  diagnosis  is  somewhat  complicated  by  the  possibility  of  acute 
inflammation  about  the  uterus  or  its  appendages.  In  buth  sexes  the  possibility 
of  the  serious  error  of  mistaking  appendicitis  for  typhoid  fever  is  to  he  constantly 
borne  in  mind.  Acute  intestinal  ubstrnction  aJffords  another,  thinigli  practically 
less  serious,  possibility  of  error. 

The  tumor  may  reqnii'e  two  or  three  days  for  \ts  development.] 
The  prognosis  in  every  ease  of  typhlitis  and  perityphlitis  is  to  be  given  with 
_eonie  i-eserve,  since  we  can  not  foresee  tlie  further  coiii-se  of  the  disease.  A  favor- 
de  termination,  however,  is  by  far  the  most  freiiuent,  and  the  rule  is  that  the 
are  mild  and  the  inflannmation  is  confined  to  the  caecum.  In  severe  cases  of 
perityphlitis,  which  end  in  suppuration,  all  dei>endK  upon  whether  a  general  peri- 
tonitis ensues  or  not,  and  then,  if  the  inflammation  he  limited,  whether  the 
patient's  strength  is  sid31cient  or  not  to  sustain  him  until  the  abscess  finally  heals. 
If  Ins  strength  holds  out,  lie  may  sometimes  recover  after  the  disease  has  lasted 
for  months. 

The  treatment  of  typhlitis  has  two  tajiks  to  accomplish:  first,  to  remove  the 
accumulation  of  fan^es,  which  in  most  cases  has  cfiu.sed  and  which  still  keeira  up 
the  inflammation,  and,  in  the  second  place,  to  pi-event,  if  possible,  the  further 
extension  of  the  inflammation,  when  it  hiis  once  ap|)eared.  Unfortunately,  the 
accomplishment  of  these  two  ttisks  are  opposed  to  each  other,  and  thus,  in  a  given 
ca«e,  it  is  ofteu  hard  to  decide  whether  to  satisfy  the  flrst  indication  by  prescrib- 
ing cathartics,  or  the  second  by  prescnbing  opium.  In  general,  as  we  believe,  the 
fear  of  the  harm  which  cathartics  may  do  by  tearing  any  adhesions  foraietl,  etc., 
need  not  be  carried  too  far.  In  fresh  cases  of  simple  typhlitis  stercoral  is,  which 
come  on  with  manjfest  stoppage  and  a  iwilpable  fa^c^^jl  tumor  in  the  region  of  the 
cfpcura,  we  may  always  prescrilje  cutliiiHic.*?  like  castoi-n^il  or  rhulmrb,  if  only  we 
exercise  due  caufiou  about  it.  When  there  aice  copious  dejections  after  a  few 
»p<wnfnls  of  castor-oil,  the  pain  and  fever  usually  speedily  dLsappear,  If  we  do 
not  wish  to  Ije  im^jrudent  in  cases  wheixj  marked  tenderness  leads  us  to  suspect 
that  tVie  peritoneum  is  alreiidy  in  vol  veil,  we  may  order  large  euemata  of  water 
instead  of  catharti<;s,  and  these  often  act  well.  In  cases,  too,  wheie  there  are  signs 
of  intestinal  stenosis,  we  may  hope  for  the  best  I'esults  from  large  enemata  repeated 
three  or  four  fimes  a  day. 

If  the  inilaramation  has  extended  to  the  parts  adjacent  tu  the  cajcum,  and  if, 
:cordingly,  we  have  a  pent>T)hlitis,  cathartics  are  no  longer  proi)er,  and  are  even 
tmetimes  injurious.  The  treatntent  then  is  chiefly  to  give  i>[tiuiu,  half  a  grain  to 
a  grain  (grm.  003-€0<>)of  the  extract  every  hour  or  two,  according  to  the  severity 
of  the  case.  By  prescribmg  opiuni  we  soonest  attain  a  cessation  of  the  pain  and 
a  limitation  of  the  inflammation.  If  we  suspect  a  large  accumulation  of  fjcccs 
besides  the  perityphlitis,  or  if  s\TTtpt-oms  of  bitestlnal  stenosis  ap{x.*ar,  the  opium 
treatment  can  be  combined  very  well  with  large  enemata. 

The  local  treatment  t>f  typhlitis  and  periiyphlitis  is  often  of  gre^t  service.  In 
roost  cases  an  ice-bag  on  thi'  ileo-ciccal  region  is  wtdl  iMUtie  and  relieves  the  pain. 
If  there  is  very  nnuh  tenderness,  we  can  employ  local  l>lood-letting,  eight  to  fifteen 
leeches,  in  robust  persons,  \vith  very  goml  results. 

If  the  signs  of  a  local  abscess-formation  appearr,  we  may  replace  the  ice-bags 
by  warm  compresses  or  poultices.     We  do  not  take  the  useless  trouble  of  j*educing 
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the  feTer  by  quinine,  but  we  try  to  keep  up  the  patient's  strenfjth  as  much  as  pos- 
Bible.  If  there  is  fluctuation  externally,  we  should  open  tlie  ul^soeas  and  treat  it 
antiseptically.     We  nnist  refer  to  the  text-books  on  surgery  for  nil  the  detiiils, 

[Tait  and  his  followers  deprecate  the  use  of  opium  in  peritonitis  of  this  as  well 
as  of  other  forms,  and  advocate  saline  laxatives  as  a  means  of  reducing  congestion. 
The  prfjfession  at  large,  however,  in  this  country  and  in  Engluod,  do  not  adopt 
his  views.  Absolute  rest  in  bed  is  to  Ik;  secured  as  early  as  possible,  and  an  exclu- 
sively liquid  diet  is  to  be  enforced,  the  nourishment  being  given  in  such  quantities 
and  at  such  intervals  as  the  condition  of  the  stomach  and  other  features  of  the  case 
seem  to  indicate;  but  four  to  six  ounces  every  two  hours  should  iwely  lie  exceeded. 
It  should  be  remeiul>ei'ed  that  grave  ctusfs  of  ibis  affection  are  of  short  duration, 
aud  that  death  {vt?m  simple  exhaustion  is  luit  to  be  dreatleKl.  The  editor  has  of  late 
followed  a  plan  of  treatment  suggested  to  him  by  Dr.  Sabine,  of  Brookline,  Mass., 
whose  experience  with  it  has  been  fairly  large.  No  ftXKl  whatever  is  given  until 
the  temperature  is  normal,  even  if  this  period  extend  to  a  fortnight.  Water  is 
freely  allowetl,  and  small  quantities  of  stimulants  may  be  administered  if  desirable. 
Morphine  is  given  in  small  doses,  not  excelling  one  eighth  of  a  grain,  if  there  is 
jMiin  or  restlessness,  however  slight.  Peristalsis  is  thus  dtscoui-aged,  tlie  meta- 
niorphosLs  of  ti&sue  is  delayed,  Iwdily  and  menial  rest  are  sccure<l.  No  attempt  is 
made  to  move  the  IxjweLs.    The  favorite  Iwal  applicati«.»n  with  us  is  a  hot  p<jultice. 

In  fulminant  case8,  with  ix'rforation  and  general  peritonitis  at  the  start,  the 
results  of  surgical  and  medical  tn^atment  are  alike  bad.  In  the  ordinary  run  of 
caseft  the  jieritonilis  is  at  first  local,  though  it  may  at  any  time  become  general 
fmm  ruptui'e  of  the  limiting  adhesions,  and  herein  lies  one  of  the  main  dangers 
and  arises  the  necessity  of  tlie  greatest  watchfulness.  Abscess  formation  probably 
does  not  occur  unless  perforation  takes  place ;  but  we  have  at  present  no  ccrtiun 
criterion,  at  least  during  the  first  three  tir  four  days,  by  which  we  can  determine 
the  existence  of  perforation.  Hence  springs  the  doubt  as  to  whether  to  operate, 
and  how  soon.  If  the  tumor  consists  only  of  faeces  and  simple  inflammatory 
exudation,  it  will  be  passed  along  and  absorbed  unless  perft>ration  takes  place. 
If  an  absoefis  haa  formed,  spontaneous  cure  is  highly  improbable  unless  the  pus  l>e 
discharge*!  into  the  intestine,  bladder,  or  vagina— avenues  which  are  far  less 
desirable  than  that  atforded  by  an  external  inclusion.  Fitz  adv<x*ates  waiting  for 
three  or  four  days  at  lea,st,  and  then  Iwing  guided  by  ilie  development  of  the 
general  and  k>cul  sympt<jms  as  to  whether  to  operate  or  nut.  It  may  be  stated  as 
general  rule  thai  in  cases  where  the  existence  of  perforation  is  doubtful,  but  the 
'Bymptonis  as  a  whole  are  grave  and  increasing,  it  is  wiser  not  kr  pt)stpone  incision, 
the  conseqaeiices  4>f  an  unnecessary  but  prT>perly  iwrfornied  (»iK"ration  being  less 
serious  than  those  of  overmuch  delay. 

In  mild  cases,  and  those  in  which  delay  is  decided  on,  opium  in  some  form 
should  be  given  in  sufficient  amount  to  relieve  pain  and  allay  r-estlessness;  but 
anything  like  narcotism  is  to  Ix?  avoided,  lest  the  efl'ects  of  the  opium  lead  the 
attendant  into  a  feeling  of  false  security.  In  i-ecurrent  ca.ses  it  is  ])robably  wiser  to 
excise  tlie  appendix  between  attacks,  unless  the  patient  is  so  situated  that  he  can 
put  himself  under  skilled  treatment  on  the  first  thi*eatenings  of  en  attack.  The 
Deeeesity  of  so  doing  should  be  carefully  explained  to  him.  As  to  methods  of 
operation,  the  reader  is  referred  to  works  on  8urgerj%J 
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CHAPTER  V. 

PERFORATINO  UJbOER  OF  THE  DUODENTTM, 

is  a  form  of  uloer  of  the  duodenum,  especially  of  it«  upper,  hoiizoutal 
.portion,  which  is  precLsely  unalngous  to  the  round  gastric  ulcer  in  regard  to  a^ti- 
)logy,  pathological  anatomy,  and,  very  largely,  symptomatology.  The  ulcer  is 
probably  also  due  in  most  cases  to  the  action  of  the  acid  gastric  juice  on  the  duo- 
denal mucous  membrane,  under  conditions  which  have  been  mentioned  more  fully 
in  tlie  aetiology  of  gastric  ulcer.  We  must  mention  hei-e  the  noteworthy  fact  that, 
after  extensive  buj'ns  c>f  the  external  skin,  ulceration  of  the  duodenum,  rai*ely  of 
the  stomach  also,  has  been  repeatedly  observed,  This  is  i>robfibly  due  to  the 
plugging  of  a  dufxienal  vessel  by  an  emboli;?  from  decomposed  masses  of  blofnl. 

Ulcer  of  the  duodenum  is  much  rarer  tlian  the  round  gastric  ulcer,  and,  in  dis- 
tinction from  the  latter,  it  has  been  found  decidedly  of tener  in  men  tlian  in  women. 

Many  cases  of  ulcer  of  the  duodenum  run  their  course  entirely  without  .symp- 
toms, or  they  cause  symptoms  when  sudden  haemorrhage  appears,  fi-om  erosion  of 
ilie  pancreatico-duodenalis^  gastro-dutMlenalis,  etc.,  with  hd?matemes»is  und  bloody 
tools,  or  the  sudden  signs  of  i>er'itonitis  from  perforation.  In  many  cases  a  type 
of  disease  exists  for  a  long  time  whose  sjTnptoujs,  as  we  have  said,  are  so  like  the 
clinicjil  symptoms  of  gastric  ulcer  that  we  can  very  rarely  distinguish  the  two 
forms  with  certainty  during  life.  We  notice  especially  continuous  or  neuralgic 
pain,  which,  in  ulcer  of  the  duodenum,  has  its  chief  seat  in  the  right  hypochon- 
drium.  Severe  gastric  symptoms,  es|X'cially  vomiting,  are  not  as  common  as  in 
gastric  ulcer.  The  general  health  and  general  nutrition  may  remain  quite  undis- 
turbed for  a  long  time. 

Ulcer  of  the  duodenum  ends  by  cicatriration  and  recovery,  or  by  cicatrization 
and  the  formation  of  stenosis,  with  secondarj'  dilatation  of  the  upper  portion  of 
thedufxlenum  and  of  the  stomach.  In  i-egani  to  the  dilTepeut  adhesions  and  per- 
forations of  the  ulcer  into  neighboring  organs,  we  may  refer  to  what  has  been 
[■aid  of  gastric  ulcer. 

The  treatment  must  be  governed  by  the  same  principles  which  w^ere  laid  down 
in  the  treatment  of  gastric  ulcer,  especially  as  the  diagnosis  is  usually  doubtful. 


CHAPTER  VI. 
TUBBRCUI^OSIS  OF  THE  INTESTINES, 

TiTBERCtJLOSis  of  the  iultwtiues  i«  in  most  cases  a  secondary  disease,  and  is  one 
symptom  of  a  more  extensive  general  tuljotnilosis.  It  developH  most  frequently 
in  the  course  of  chronic  ptihoonory  tul>erculosis,  and  depends  here,  as  we  have 
seen,  upon  an  infection  of  the  intestines  by  the  tubeix^ular  sputum  that  has  been 
swallowed. 

Intestinal  tu>>erculosis,  however,  may  also  be  a  primary  disease,  and  the  source 
of  further  extension  of  tuljervulosis  over  the  body.  '' Tubepouloai*  of  the  abdomi- 
nal nrgfins,"  which  usually  comes  from  the  intestines,  has  a  clinical  significance, 
es|jet*ially  in  children.  Il  is  not  improbable  that  in  such  cases  the  first  infection 
of  the  intestine  comes  from  without,  and  that  the  tubercular  |x>ison  is  taken  into 
the  body  with  the  fcx»d.  Uere  we  must  suspect  especially  the  milk  from  cows 
with  pearly  distemper — that  is,  with  tubercular  disease. 

The  anatomical  changes  in  intestimil  tuberculosis  are  precisely  analogous  to  the 
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tubercular  changes  in  oilier  mucous  membranes.  The  tu1>ci*cular  new  g^rowth  liaa 
its  orijerin  usually  imtlit?  lynipli-appxiralus  of  the  intestine,  in  the  solitary  folbdes, 
and  in  Peyer's  patches.  The  first  miliary  tul^erclas  form  beneath  the  epithelium, 
and  soon  fuse  with  one  another  into  a  diffuse  infiltrationu  In  its  further  course 
the  infilti*aiion  on  one  side  extends  deeper  into  the  surrounding:  tissue,  so  that  it 
attacks  the  submucous  and  muscular  coats  even  t^D  the  semus  coat,  and  on  the 
other  side,  by  the  destruction  of  the  new  growth  which  Ijeg-ins  at  the  sui'face  and 
constantly  spreads,  tubercular  ulceis  ai^  formed.  We  can  often  make  out  with 
the  naked  eye  siug-lc  miliary  tu1>ercles  or  groups  of  them  at  the  base  or  in  the  in- 
filtrated edges  of  the  ulcer.  This  is  especially  plain  in  deep-seated  ulcers  on  the 
corresponding"  portion  of  the  seious  coat.  The  form  of  the  larger  tubercular 
ulcers  is  often  irrey:ular.  In  many  cases  the  long  diameter  of  the  ulcer  is  parallel 
to  the  circumference  of  the  intestine,  50  that  the  gmlle-like  ulcers,  which  are  espe- 
cially charactei-istic  of  tuljerculosis,  are  formed. 

Tubercular  ulcers  ai^  situate<l  both  in  the  lai*ge  and  in  the  small  intestines. 
They  ai'c  usually  most  marked  in  the  \icinily  of  the  ileo-ciecal  valve.  Tubercular 
ulcers  in  the  stomach  are  extremely  rare.  Besides  the  intestinal  tulx^rculosis  there 
is  very  often  tuteirulosis  of  the  mesenteric  lymph-gland.s,  and  also  frequently 
tubei^culosis  of  the  jveritcmeum. 

The  symptoms  of  intestinal  tuberculosis  are  usually  quite  sul>ordinate  to  the 
sj^mptoms  caused  by  other  co-existing  tuliercular  atfections.  There  may  often  be 
quite  extensive  tubercular  ulcers  without  any  marked  symptoms,  but,  as  a  rule, 
the  onset  of  charrha?a  turns  the  attention  to  the  intestinal  complication  (see  the 
chapter  on  pulmunury  tuberculosis). 

Primaiy  tiUierculosis  of  the  alMlomiual  orgtuis  sometimes  piTsents  quite  a  char- 
acteristic type  of  disease,  es]iecially  in  children.  This  was  termed  by  the  older 
physicians  tabes  tne.^nit€ri4*a.  The  chief  feature  of  this  tyi>e  of  disease  consists  in 
a  progressive  general  emaciation  and  anii*mia,  which  is  usually  associat<?d  with  a 
persistent  hectic  fever,  which  obsliiiately  resists  all  the  i-emedies  employed.  The 
abdomen  is  usually  swrdlon  by  meteorism,  but  it  is  sometimes  flat  or  sunken.  In 
some  cases,  but  les,s  fretjucntly  than  was  formerly  believed,  we  can  ft*el  the  swollen 
mesenteric  lymph-glands  thix)ugh  tlie  abdominal  wall  during  life.  The  liver  may 
l>e  enlarged  and  it.s  lower  border  can  often  be  felt.  The  bowels  are  irregular, 
and  there  is  usually  a  modei-ate  diarrhoea,  persisting  in  spite  of  all  remedies. 
The  invariably  fatiil  termination  is  due  to  an  increxise  of  the  generjd  niai-asmus, 
or  to  a  final  acute  tul»ejTular  aft'ectinn^  like  miliary  tubercidt)sis  or  tubercu- 
lar meningitis.  The  au1o])sy  shows  tulieT'cuIosis  of  the  intestines,  peritoneum, 
lymph-glands,  liver,  etc.,  to  a  greater  or  le.ss  extent.  Tlie  lungs  may  be  quite  free 
frt.im  tubeiTulosis.  "We  will  return  to  this  affection  in  the  description  of  tubercu- 
losis of  tlie  peritoneum. 

The  treatment  of  intestinal  tuberculosis  can  be  only  symptomatic.  Besides  the 
general  dieleti<*  treatment  which  seeks  to  keej)  up  tlie  patient's  sti-ength  as  far  as 
lx>ssible,  medical  interference  is  demanded  by  the  alxlominal  pain  and  diarrhcea. 
The  chief  remedy  is  opium,  which,  alone  or  in  combiuation  with  tannin,  acetate 
of  leatl,  etc.,  act.s  most  rapidly  in  relieving  the  intestinal  symptouis.  Warm  poul- 
tices and  wet  compresses  give  the  best  service  for  local  applications. 

In  other  respects  the  treatment  coincides  with  the  general  ti*eatment  of  tubar- 
culosts  (vide  stipra). 
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8YPHXLIS  OP  THE  RECTtTM. 

Iv  uot  very  rare  cases  we  aee  in  the  rectum,  especially  in  its  lower  portions, 
extensive  sypbilitic  ulcerations,  which  produce  a  severe  and  practically  important 
ty|)e  of  disease.  The  more  intimate  relation  betjveen  syphilis  of  the  ret'tuni  and 
tht,'!  ;areneral  syphilitic  process  is  not  perfectly  clear.  Aeconling^  to  quite  a  wide- 
spread opinion,  the  infection  of  the  rectum  comes  from  the  se<Tetion  trickling- 
down  from  the  ulcers  of  the  ^nitals.  The  facts  seem  to  support  this  view,  since 
Byphilis  of  the  rectinn  is  seen  much  more  frequently  in  women  than  in  men. 
I  Borne  authors  have  even  ajsserted  that  all  the  so-calle<l  ''syphilitic''  ulcers  in  the 
rectum  have  no  couucctiou  at  all  with  genuine  syphilis,  hut  aiT  chaiicit.»ids.  It  is 
in  fact  striking,  even  if  it  by  no  means  proves  such  a  hypothesis,  that,  at  the 
autopsy  of  jieople  whfi  have  died  of  "syphilis  of  the  rectum,"  we  rarely  find 
ciefijiite  syphilitic  chanfjes  in  other  interaal  ort^ns — a  fact  which  we  also  can 
confirm. 

The  most  characteristic  mark  of  syphilitic  ulcers  in  the  reclum  is  their  tendency 
to  form  cicatrices  and  stenoses.  This  result  of  the  ulcer  is  also  important  in  its 
clinical  relations,  since  the  chief  symptoms  of  the  disease  usually  begin  with  the 
development  of  the  stenosis.  The  seat  of  the  stenosis  is  usually  so  low  down  that 
we  can  conveniently  ix-ach  it  with  the  finger,  on  a  diffitiil  examination  of  the  i-ec- 
tura  during:  the  patient's  life.  The  rectum  narrows  like  a.funnel  upward,  and  we 
can  feel  the  quite  sharp  edjre  of  the  ring-like  cicatrix  with  the  point  of  the  finger. 
Tliis  funnel-shaped  stenosis  of  the  rectum  is  so  characteristic  of  s>T)hilis  of  that 
organ  that,  in  almost  all  cases,  we  can  make  the  diagnosis  with  perfect  certainty 
from  this  alr>ne. 

The  rectum  and  the  descending  colon  are  usually  dilated  above  the  stenosis, 
aud  here  extorsive,  irregular  ulcerations,  with  undermined  edges,  are  usually 
found  in  the  mucous  membrane.  These  are  partly  of  a  specific  nature,  and  partly 
diphtheritic  ulcers  caused  by  the  pressure  of  the  accumulated  fjccal  masses. 

The  symptoms  of  syphilis  of  the  rectum  usually  develop  ijuite  gradually.  At 
first  the  bowels  are  irregular,  and  there  are  disturbances  of  defecation  which  stub- 
bornly i-csist  the  onlinary  remedies  employed.  There  are  sometimes,  in  the  first 
stage  of  the  disease,  fi-equent  and  severe  hirmorrhages  with  the  dejet^tions,  as  we 
have  seen,  and  for  a  long  lime  these  may  falsely  lie  cousideped  to  Ix?  '*  bleeding 
from  haMUoiThoids.''  The  symptoms  become  more  marked  as  cicatrization  of  the 
ulcer  increases  and  as  stenosis  of  the  rectum  develops.  There  is  usually  a  decided 
catarrh  of  the  rectum,  so  that  the  thin  stools  contain  a  large  ailmixture  of  mucus 
and  pus.  The  palient*s  condition  is  extremely  distressing,  from  the  pains  with  the 
frequent  but  always  scanty  dejections,  and  from  the  severe  tenesmus.  Nodular 
thickenings  and  i>rolapse  of  the  mucous  membrane,  and  sometimes  true  haemor- 
rhoids, form  about  the  anus.  Tlie  patient's  strength  constantly  dimiuishes  frum 
the  pain  and  the  continual  diarrhcea.  He  finally  l)ecomes  emaciated,  Uxiks  very 
[pole  and  wi'etched,  and  has  fever  toward  night.  Death  ensues  from  increasing 
tPfeneral  weakness,  or  rai'cly  fit>m  a  terminal  peritonitis  due  to  perforation,  after 
the  whole  disease  has  lasted  one  and  a  half  to  two  and  a  half  years. 

This  unfavorable  termination  unfortunately  seems  to  be  the  rule  in  all  the 

se«  described:  hence  the  prognosis  is  to  be  regarded  as  very  serious  in  all  cases 
of  sj'philis  of  the  rei'tuni.  Improvement  witrthy  of  mention,  or  even  perhai>s 
recovery,  is  pjssible  only  when  the  disease  is  recognized  at  the  outsell  and  piTipcTly 
treated. 

At  the  outset  of  the  disease  the  treatment,  of  course,  must  consist  chiefly  in  an 
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energetic  general  altiick  up<:m  tbo  syphilis  by  mercurial  inunrtion  and  iodide  of 
potassium;  but,  as  soon  as  the  characteristic  funnel-sha^x^d  stenosis  of  the  rectum 
has  formed,  we  can  not  expect  much  from  anli-syphilitio  medicutiVm,  sin<'e  this 
can  no  longer  exert  any  influence  on  the  cicatrices  and  their  results.  Improve- 
ment is  now  to  be  obtamed  only  by  mechanical  dilatation  of  the  stenosis  by 
boug-iea,  or,  if  this  iis  not  enough,  by  a  surgical  operation.  A  suitable  local  treat- 
ment by  irrigation  is  also  of  benefit  to  the  catarrh  imd  to  the  ulcer's  that  still  exist 
in  the  rectum.     Internally,  we  may  continue  to  use  Iodide  of  potassium. 


CHAPTER  Vm. 
CANCER  OF  THE   INTB8TINB8. 

The  development  of  cancer  is  far  more  rare  in  the  intestine  than  in  the 
stomach.  Cart-inoma  is  seen  with  any  frequency  only  at  the  lower  end  of  the 
iulcstioe,  in  the  rectum.  In  other  parts  Uie  p^>jnts  of  election  for  the  develop- 
ment of  carcinoma  are  the  colon,  especially  at  its  bends,  the  cfecuin  and  vermi- 
form appendix,  and  the  small  intestine,  especially  in  tlie  region  of  the  papilla 
duodenalis. 

Most  cancers  of  the  intestine  appear  in  the  form  of  ring-like  swellings  that 
take  in  the  whole  circumference  of  the  intestine.  More  rarely  we  find  a  more 
diffuse  pupillary  proliferation^  extending  over  a  larger  surface  of  the  iutestine. 
There  is  often  quite  an  extensive  destruction  of  the  new  growth  on  the  surface 
of  the  cancer,  from  which  deep  ulcerations  arise.  We  sometimes  find  metas- 
tases in  other  organs;  for  example,  the  lymph-glands,  the  abdominal  cavity,  or 
the  liver.  In  its  histological  structure,  ciuicer  of  the  intestine  is  to  lie  regartlcd  as 
invariably  a  cylindriciihceHcd  carcinoma,  which  scmietimes  shows  a  plainly 
glandular  structure — adeuo-carcinoma — and  sometimes  that  of  the  other  forms 
of  cancer — scirrhus,  medullary,  or  C4>lloid. 

Cancer  of  the  intestines,  like  all  caiicers,  occurs  chiefly,  if  not  invariably,  in 
advanced  life. 

The  cliniciil  symptoms  of  cancer  of  the  intestines  are  only  in  a  part  of  the 
cases  so  pronounced  that  we  can  make  a  sure  diagnosis  of  tbe  disease.  Cancer 
of  the  rectum,  however,  pre.sents  a  characteristic  picture. 

Cancer  of  the  i^ctnm  begins  usually  with  di8ti>ess  at  strx)!  and  pain  in  the 
rectum,  which  at  first  comes  only  with  defecation,  but  later  become^s  almost 
continuous.  The  jmins  often  shoot  into  the  neighboring  parts — the  thighs,  the 
genitals,  etc.  The  loeal  symptoms  gradually  increa.se,  the  stools  often  contain 
some  mucus  and  blo*jil,  and  diarrhoja  alternates  with  obstinate  canst ipation. 
The  patient  also  becomes  emaciated,  and  constantly  grows  weidcer  and  more 
miserable.  Finally,  we  often  find  a  complete  paralysis  of  the  sphincter  ani,  so 
that  a  mucous,  bloody  fluid  constantly  cunies  from  the  half-<^pen  anus.  The 
diagnosis  can  almost  always  be  easily  and  surely  made  by  digital  examination 
of  the  rectum.  We  feel  the  firm,  nodulated  prolifemtions  of  cancer,  and  we  can 
usnally  make  out  with  appiTJximate  accuracy  its  extent  and  its  invasion  of 
neighboring  organs,  like  the  vagina  and  bladder.  Examination  with  the  I'ectal 
speculum  makes  the  diagnosis  more  accurate.  In  some  ciises  the  destruction  of 
the  new  growth  may  cause  jwrforation  into  the  organs  mentioned,  and  we  ca,n 
easily  understand  the  results  of  this,  such  as  cystitis,  purulent  discharges  from  th© 
vagina,  etc.     We  may  also  have  peritonitis  from  perforation.     Secondary  cancer 
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Appears  with  especial  f requcDcy  in  the  lirer,  also  iu  tbe  pcritonevim  and  else- 
where. 

Carciuoma  of  the  colon  causes,  as  a  rule,  only  very  indefinite  symptoms,  which 
for  a  long  time  are  hard  to  inttTpret.  These  symptoms  oomsist  chiefly  of  distress 
at  stool,  obstinate  constipation,  dull  pains  in  the  abdomen,  and  the  signs  of  slowly 
increasing?  p:eneral  weakness  and  emariation.  In  many  ciisen  the  stools  consist  of 
peculiar,  flats  compressed  little  himps,  whieli  have  a  certain  reseml)lunce  to  sheep's 
dung,  A  similar  ^ip|>earance  may  also  be  seen  in  cancer  of  the  small  intestines. 
In  many  cases  exaniinatioo  of  the  abdomen  gives  a  negative  result,  but  we  can 
[Aometimea  feel  the  new  growth  as  an  evident  tumor  through  the  abdominal  wall. 
In  such  cases,  however,  it  is  almost  always  difficult  to  decide  upon  the  seat  of  the 
tumor  with  certainty.  It  may  be  very  easy  to  confuse  this  form  with  cancers 
arising  fi*om  the  stijmach,  the  omentum,  the  mesenteric  lymph-glands,  etc.  We 
may  also  be  deceived  as  to  the  locatjon  of  the  tumor  by  the  fact  that  sometimes 
the  tumor  which  is  felt  in  intestinal  cancer  is  not  the  new  growth  itself,  but 
oi;»rrc»ponds  to  the  fiecal  masses  collected  above  it.  Carcinoma  of  the  ciecum  can 
often  not  be  diatiuguisbed  for  a  long  lime  from  the  tuniors  caused  by  chronic 
typhlitis  and  perityphlitis.  The  patient's  age,  the  tedious  course  and  increa.sing 
severity  of  the  disease^  and  scmietimes  the  swelling  of  the  ingtiinal  glands,  are  the 
only  things  that  make  us  think  of  a  cancer.  In  a  case  Kc*en  at  the  surgical  chnique 
in  Leipsic,  a  cancer  arising  fr«oni  the  vermiform  apjx^ndix  ruptured  externally 
'through  the  skin.  The  wire  instances  of  cancer  of  the  small  intestines  cause  still 
greater  dilTicuUies  in  diagnosis.  In  cases  where  the  tumor  can  be  felt  externally 
we  CHU  sometimes  make  out  a  marked  mobility  of  the  swelling,  coo'esponding  to 
the  different  positions  of  the  atfectwl  loop  of  intestine.  Cancer  of  the  duodenum 
in  many  of  its  relations  resembles  cancer  of  the  stomach,  especially  of  the  pylorus. 
It  also  leads  finally  to  dilatation  of  the  slonuich  with  its  well-known  results, 
as  well  as  to  dilatation  of  tbe  part  of  the  duotlenum  above  the  new  growth. 
Cancers  situated  in  the  region  of  the  papilla  duodenalis  usually  cause  intense 
and  protracted  jaundice. 

The  prognosis  of  all  intestinal  cart*inomata  is  absolutely  unfavorable.     The 

disease  may  sometimes  last  quite  a  long  time,  some  two  or  three  j^ears,  but  in  some 

ses  tlie  duration  of  the  special  symj)t4>ms  is  brief,  a  few  months  or  even  weeks, 

[apparently  because  the  tumor  has  previously  existed  for  a  long  time  without 

fHymptoms.      Intestinal  cancer  terminate,^  svith  the  signs  of   inri'easing  loss  of 

[fltrength,  or  it  perforates,  causing  a  terminal  purulent  peritonitis.      Extensive 

ichorous  prot»e3.st>s  in  the  surrounding  connective  tissue,  phlebitis,  and  pyaemia, 

niay  follow  intestinal  cancer.     A  nmnber  of  cases  die  with  the  signs  of  a  slowly 

or  rapidly  developing  intestinal  stenosis  (vide  infra i^  hut  in  some  cases,  upon 

ulceration  of  the  cancer,  the  ah-eady  pronounced  symptoms  of  stenosis  may  disiip- 

pear  for  a  time. 

The  treatment  nnist  be  confined  to  relieving  the  patient*s  symptoms  as  far  as 
possible.  We  must  provide  for  ef*sy  dejections  by  a  suitable  diet  and  cathartics. 
Pain»  if  it  is  present,  must  be  lessened  by  narcotics.  Surgical  treatment  of  intesti- 
nal cancer  has  shown  gocnl  results  as  yet  only  in  cancer  of  the  rectum.  The  pal- 
liation which  lasts  for  a  long  time  after  scraping  out  the  rectum  is  often  quite 
marked,  even  in  advanced  cases.  In  early  cases,  permanent  relief  may  be  given 
by  extirpation  of  the  i-ectum.  If  the  cancer  has  advanced  too  far  for  this,  scrap- 
ing out  the  rectum  with  a  sharp  spoon  may  lessen  the  discomfort  at  least  for  a 
a  time.    All  the  details  are  to  be  found  in  the  text-books  on  surgery. 
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CHAPTER  IX. 
H^MORHHOmS. 

By  tlie  name  "  haeroorrboids  "  we  mean  dilFmse  or  varicose  dilatations  of  the 
hopmon*hoidal  veins^  especially  of  the  vt»nt>us  plexuses  at  the  lower  end  uf  the 
rtK:tiim.  Hu^nmixhoids  are  single  largr  vanc»?t>,  which  ysually  rise  from  the  sul> 
nincous  layer,  and  pnsli  the  mucons  iiiemhnitie  f>ut  before  them.  If  they  are  situ- 
ated outside  of  the  sphincter  ani  we  siieak  of  e:3ctenird  hjeiaorrlioids,  in  dlstincrion 
from  internal  luernorrliuids,  which  lie  above  the  sphincter.  The  size  of  the  nod- 
ules varies  with  the  fullness  of  the  dilated  veins;  but  hiEraoirhuids,  a«s  a  rule,  do 
not  consist  exclusively  of  dilated  vessels,  for  we  often  find,  at  the  same  time,  quite 
a  considerable  thickening  of  the  surrouniling  connective  tissue,  so  that  the  whole 
mucous  membrane  tias  a  swollen  appearance,  with  a  polyj)t>id  pmliferation  in 
parts.  The  h:eniorrhoid«  usually  pi*esent  themselves  as  bluifsh  tumors,  from  the 
size  of  a  pea  to  that  of  a  walnut,  which  surround  the  anus  like  a  garland.  Many 
of  them  have  a  broad  base,  while  others  are  pedunculated. 

The  C4iuse  of  haemorrhoids  is,  chiefly,  fretjuently-i'epeated  8ta.sis  in  the  veins 
affected.  The  hindrance  to  the  venous  blood  return  has  sometimes  a  purely  local 
cause.  Thus  ha-moirhoids  quite  fi-equently  develop  in  persons  with  habitual  con- 
gti];>ation,  and  hence  in  tliose  who  lead  a  sM^dentary  life.  Haemorrhoids  also  occur 
as  a  result  of  stasis  in  the  portal  Kyslem,  in  cirrhosis  of  the  liver,  etc.,  an<l  finally 
in  ^eneiid  distiu*bance  of  the  ciivulation^  as  in  diseases  of  the  heart  and  lungs. 
Quite  often,  however,  we  can  discover  no  sufficient  cause  for  the  development  of 
the  disease,  and  we  are  then  foiced  to  the  hypothesis  of  a  kx*al  disease  of  the 
affected  venous  plexus,  which  is  probably  often  connected  with  arj  individual,  and 
apparently  sometimes  liertHlitiiry,  pixidLsposition.  We  most  f I'equently  see  haemor- 
rhoids ill  men  in  niidille  life. 

Haemorrhoids  sometimes  cause  only  slight  symptoms,  or  none  at  all,  but  in 
other  cast?^  they  are  a  tedious,  bui'deusome,  and  even  distressing  evil.  The  chief 
symptom  is  pain,  which  ia  felt  as  a  constant  burnmg  at  the  anus,  hut  which  in- 
creases to  great  severity  at  each  dejection.  There  is  much  pain  when  the  hipmor- 
rhoids  and  the  sun-ounding  tissue  gradually  get  into  an  inflamed  condition.  In 
the  skin  about  the  anus,  erythema,  excoriations,  luid  sometimes  little  hut  very 
painful  tissures  are  fonned.  The  mucous  membrane  at  the  lower  end  of  the 
rectum  is  often  found  in  a  catarrhal  state,  which  gives  rise  to  the  presence  of  pus 
and  mucus  iu  the  dejections — ''mucous  lurnmn'hoids. "  Hiunetimes  there  is  a 
genuine  phlebitis  in  individual  hfemorrhoitk,  which  ends  by  forming  an  abscess. 
There  Is  very  severe  pain  if  an  internal  ha*morrhoid  is  pushed  out  by  the  strain 
and  preraure  at  stool  and  is  stnmgulated  by  the  sphincter.  Since  all  the  condi- 
tions mentioned— marked  temporary  tilling,  intiammation,  and  strangidation  of  a 
hu'DKiri-hoid — must  at  times  give  rise  to  a  great  increase  of  the  disturbance,  we 
can  understand  why  wc  often  hear  such  troubles  spoken  of  as  "attacks  of  hasinor- 
rboids.*' 

Hiemorrhoidal  bleeding  Ls  a  frequent  and  familiar  symptom,  which  rises  from 
a  riipture  of  the  dilated  veins,  and  usually  comes  on  at  stooL  The  haemorrhage  is 
seldom  very  large,  so  that  the  loss  of  blood  is  in  itself  very  rai'ely  dangerous. 
The  swelling  of  the  varices  after  the  ha:*morrhages  have  ceased  explains  wliy  the 
ha^morrhoidal  symptoms  aiTi  apt  to  be  less  marked  as  long  as  thei-e  are  hoemor- 
rlmges  than  when  there  ai'e  none.  Hence  the  old  term  of  the  "  golden  vein  '*  for 
htiemon*hoidal  bleeding. 

Besides  the  local  symptoms  mentioned,  in  the  anus,  there  are  sometimes 
symptoms  which  are  due  to  an  implication  of  the  neighboiing  venous 
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the  vesical,  prostatic,  and  sacral  plexuses.  Tliere  is  often  pain  in  the  sacral 
rt'g'ion,  difficulty  in  micturition,  and  sometimes  even  blood  in  the  urine — "^  vesical 
h:emorrhoida  " — and  in  women  vag-iual  catarrh,  anonialie^s  of  menstruation,  etc. 
Since  the  sympt<jras  of  some  prioiary  disease  in  tlie  liver,  or  heart,  or  of  other 
co-existing  morbid  conditions,  like  abnormal  corpulency,  or  chronic  pastro-intesti- 
nal  catarrh,  may  be  added  to  the  general  picture,  we  can  comprehend  why  medi- 
cal superstition  has  found  in  haBuion-hoids  an  excuse  for  the  strangest  ideas,  like 
thsit  of  "  transposed  hteraoiThoids  " ! 

The  treatment  of  hcemorrhoids  is  usually  no  easy  task,  since  the  disease  often 
has  causal  factors  which  can  not  W  removed.  In  all  cases  where  there  are  large 
hieniorrhoids  cousin;;^  severe  symptoms,  there  is  only  one  radical  cure — removal  by 
ojwration — which  is  not  dangerous  and  not  hard  Ut  perform.  It  is  liest  done  by 
squeezing  the  nodule  with  a  clamp  and  burning  it  with  the  thermo-cautery.  De- 
tails in  regard  to  it  may  be  found  in  the  text-books  of  surgery. 

If  single  nodules  ai'e  inflamed,  we  may  apply  ice  locally,  or  under  some  circum- 
Vtances  local  blood-letting^  is  to  be  preferred.     If  an  abs^i'css  forms  it  must  be 
»pened.     We  try  to  repla(?o  strangulated  haemorrhoids  carefully  and  slowly  with 
the  oiled  finger. 

The  treiitment  of  chronic  haemorrhoidal  symptoms  consists  chiefly  in  looking 
out  for  regular  and  ea»\y  movements  of  the  bowels,  beoau.se  the  local  discomfort 
can  thiis  be  best  relieved.  We  must  also  attc-nd  to  any  underlying  trouble,  like 
disease  of  the  liver  or  heart.  The  food  to  be  prescribetl  dojiends  upon  the  patient's 
physical  condition.  It  Ls  usually  wise  to  limit  the  supply  of  moat,  and  to  recom- 
mend instead  fruit,  vegetables,  light  farinaceous  ft>od,  and  rice.  It  is  well  to  pre* 
scrilje  suihcient  physical  exercise,  cool  baths,  under  some  circumstances  sitz-baths, 
and  rubbiug.  We  must  also  consider  cathartics,  especially  the  bitter  waters,  the 
springs  at  Marionbad  and  Kissingen,  ami  the  regular  use  of  cold  enemata,  rhu- 
barb, akies,  etc  Sulphur  is  a  remedy  very  often  used  in  the  treatment  of  hiemor- 
rhoids,  the  chief  ingredient  of  most  of  the  "pile  powders"  for  internal  use.  It 
may  be  ordered  thus: 


B  Sulphuris  loti,  ) 

Pottissri  bitartrutis.  \ 
Sacchari  ulbi,  f 

EkiH>sacchari  citri,*  li 


.  .afi   §8s.  (grra.  15); 

ifi    3  ijss.  (grm.  10).      M, 


Hflomorrhoidal  bleedings,  as  has  been  said,  are  only  exceptionally  so  severe  as 
to  require  interference.  We  may  use  ice,  chloride  of  in»u,  or  tamponing  the 
rectum. 

[Persistent  and  intelligent  treatment  will  often  bring  about  very  great  relief,  or 
even  complete  cure,  in  chronic  cases.  There  are  niau.v  local  applications,  each  of 
which  has  its  warm  advocates — so  many  that  it  is  not  i»ssible  hero  to  go  into 
details.  Suffice  it  to  say  that  an  astringent  with  or  without  an  anodyne  may  be 
used  as  an  enema,  in  supjKJsitory  or  in  ointment  The  fluid  extract  of  hamamelis, 
glycerine,  and  some  other  remedies  given  by  the  mouthy  are  reported  to  have 
alPorded  good  results.] 


Powdered  sugar,  J  j  ;  volutUo  oil,  gtL  ij.    M. 
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CH^IPTER  X. 
HABITUAL   CONSTIPATION. 

A  PERSISTENT  tendency  to  constipation  is  a  frequent  symptom  in  many  different 
diseases,  where  it  is  almost  always  duo  to  a  diminution  of  the  ncurtiral  peristaltic 
movements  of  the  intestines.  In  many  conditions  this  ditninisheti  energry  of  peri- 
stalsis is  only  one  syinptoro  of  general  weakness  of  the  Iwidy,  Thus  we  see  in  all 
possible  forms  of  clii'onic  disease,  which  are  assricjat«d  with  loss  of  flesh  and 
strencftli.  that  the  intestinal  movements  become  sluggish,  and  hence  the  dejections 
are  delayed;  yet  many  other  causes  have  a  similar  action.  Tlie  small  amount  of 
food  taken,  and  its  quality,  as  it  is  often  eomposetl  largely  of  fluids  and  "  non-irri- 
tating "  substances,  and  also  the  rest  in  bed,  or  at  least  the  slight  amount  of  phys- 
ical exercise  taken — all  these  conditions  play  a  part  in  the  constipation  fretiueutly 
seen  in  patients  with  chn>nic  disease. 

In  other  eases  we  have  to  do  with  disea.se  of  the  intestine  itself,  as  the  cause  of 
the  habitual  constipation.  In  chronic  primary  and  secondary  intestinal  calajiTh 
we  often  observe  a  persistent  tendency  to  constipation,  which  is  only  occasionally 
interrupted  by  diarrhcBa,  Many  factors  also  act  here  simultaneously.  The  chron- 
ically inflamed  membrane,  which  is  often  covenwl  with  mucus,  is  less  irritable,  and 
lience  it  is  more  difficult  to  exeitji  the  iutestinal  movement^-  by  reflex  action  than 
if  tlie  intestinal  mucous  membrane  Ls  normal.  The  muscular  coat  itself  often 
takes  part  in  the  nmrbid  cbau*?es,  and  atrophy  of  it  has  been  repeat<?dly  observed 
as  a  result  of  clironic  intc-stinal  catiirrh.  The  habitual  constipation  in  chronic 
affections  of  the  peritoneum  is  cxidained  in  a  similar  way,  as  the  muscular  coat  is 
alsct  directly  affected  by  collateral  tjedema,  etc.  We  must  mention  here  the  con- 
fitipiition  in  all  forms  of  chronic  jaundice,  which  depcniis  in  part  at  least  uixin  the 
absence  of  the  irritation  which  tlie  bile  normally  exerts  uj>on  the  intestinal  wall. 

We  very  often  sec  chi*onic  constipation  in  the  d  liferent  diseases  of  the  nervous 
system,  esi>t'cially  of  t!ic  brain  and  spinal  coitL  Here  we  have  t«j  do  with  abnor- 
mal inhibitiim  or  direct  disturbance  of  the  nervous  stimulus,  which  is  necessary 
to  cause  the  intestinal  movements.  Abnormal  mental  conditions  are  also  of  great 
inHuence.  In  many  psychoses,  esi>ex^ial]y  in  hypochondriasis,  melancholia,  and 
many  forms  of  hysteria  and  neurasthenia,  we  very  often  see  habitual  constiiiation. 

While  coikstipatinn,  in  the  tUsoases  thus  far  descril^ed,  is  a  symptom  which  is 
more  or  less  subDrtlinatc  to  the  other  sv^nptoms  of  the  disease,  thci'c  is  a  fonn  of 
habitual  constipation,  extremely  important  practically,  where  the  constipation  is 
the  chief  or  almost  t!io  sole  symptom,  and  ncconlin^ly  it  may  be  regiutled  to  a 
certain  extent  as  a  disease  svi  genena.  Patients  very  often  come  to  the  physician 
who  look  perfectly  well^  and  are  entirely  able  to  attend  to  their  business^  but  who 
are  constantly  troubled  because  they  can  not  have  a  movement  of  the  bowels  every 
day,  like  other  ]K^ople,  but  only  every  three  or  four  days,  or  even  less  fi^equently. 
In  some  cases  of  this  sort  the  patient's  complaint  is  limite<l  to  the  delay  in  the 
stools,  but  more  often  a  numljcr  of  other  abnormal  subjective  sensations  and  dis- 
turbances are  addetl  to  the  habitual  constipation,  and  these  arc  iT^rderl  as  a  result 
of  the  constipation  by  the  patient  himself,  and  are  usually  observed  wHth  groat  care 
and  excessive  accuracy.  These  are  the  cases  which  may  lead  to  the  liig"hest  degree 
of  hypochondriasis.  The  patient's  whole  thought  and  consciousness  are  busied 
almost  exclusively  with  his  own  morbid  condition,  through  which  he  has  lost  all 
energy  and  joy  in  life.  He  seeks  aid  from  ditt'ererit  physicians  and  from  quacks, 
usually  without  any  real  confidence,  and  without  having  the  iierseverauce  to  fol- 
low out  the  directions  given.  Besides  the  trouble  with  the  Ixjwels,  such  patients 
couiplain  chiefly  of  dizziness,  of  pr^sure,  coldness,  and  other  abnormal  sensation*. 
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in  the  extremitias^  very  often  of  cold  sweaty  hands,  of  a  feeling  of  oppression  in 
the  chest,  of  disturbed  sleep,  etc, 

It  is  not  always  easy  to  inter^jret  these  cases  correctly.  The  nervous  affection, 
like  hypochondriasis  or  neurasthenia,  is  often  the  primary  disease,  which  is  fol- 
lowed by  constipation,  while  in  other  cases  the  hahitiial  c^usitipatiou  leads  sec- 
ondarily to  the  nervoiLs  depression.  Tlie  two  conditions  usually  form  a  vicious 
circle,  since  each  of  them  is  apt  to  keep  up  and  to  increase  the  other.  The  cause 
of  primary  habitual  constipation  can  not  usually  be  discovered.  Probably  we 
often  have  to  do  with  a  congenital  weakness  of  the  muscles  or  of  the  innervation 
of  the  intestines,  since  many  cases  date  from  early  youth. 

The  treatment  of  habitual  constipation  is  a  difficult  and  often  a  thankless  task, 
and  it  demands  patience  and  professional  tact.  It  goes  without  saying  that  we 
must  fii'st  of  all  look  for  the  causal  factors.  If  we  succeed  in  improving  the  un- 
derlying dise^use— as,  for  instance,  the  chronic  gastro-iutestinaJ  catarrh,  thechn^nie 
^affections  of  the  beai-t  or  lungs,  the  anai^raic  conditions,  or  certain  nervous  trtjubles 
— a  reflation  of  the  bowels  often  follows  of  itself.  In  ordinary  habitual  consti* 
pation  we  must  first  attend  to  the  patient's  diet.  Since  roost  of  these  patients  also 
Buffer  from  symptoms  of  nerv^ous  dyspepsia,  they  arc  usually  very  careful  in  their 
diet,  and  take  only  a  little,  easily  digestible,  and  chietty  liquid  food.  It  is  no  wfin- 
der  that  no  gcwMl  dejecti<ms  follow  such  food.  Improvement  can  be  obtained  only 
by  eating  plenty  of  food  which  can  mechanically  stimulate  the  intestine.  Uence 
we  must  try  tt>  bring  the  patient  back  to  ordinary  *'  household  fai^e  '* — to  take,  be- 
sides plenty  of  meal,  a  sufficient  amount  of  bread,  vegetables,  etc.  It  is  a  very  gfiod 
thing  to  recommend  especially  certain  kinds  of  bi'cad,  like  Graham-bread  or  rye- 
bread,  and  also  larger  amounts  of  butter,  besides  fruit,  prunes,  grapes,  dates,  figs, 
almonds^  nuts,  and  honey.  The  well-known  remedy  of  drinking  a  glass  of  cold  wa- 
ter in  the  morning  before  breakfast  is  deserve<lly  |K>pular.  We  should  be  Yery 
guarded  in  gi\ing  special  ciithartics,  since  tlie  patient  easily  gets  accu.stomed  to 
them,  and  then  must  take  them  in  larger  doses.  Of  the  milder  laxatives,  the  dif- 
ferent bitter  waters  like  Friedrichsliall,  do  the  best  service.  We  usually  prescribe 
one  or  two  wine-glassfuls.  The  other  cathartice,  like  tamarinds,  rhubarb,  aloes, 
^mboge,  or  jalap,  which  may  sometimes  be  used  regularly  for  a  long  time,  ai^e 
jrescriljed  in  various  combinations,  as  pills  and  ixiwdere.  We  may  often  have  to 
change  our  remedies  and  our  doses  a  number  of  times  until  we  find  the  right  ones. 

In  the  treatment  of  habitual  constipation  associated  with  bypoclxondriasis,  the 
first  rule  is  to  treat  the  patient's  mental  condition.  We  shouhl  not  make  men*y 
over  lii-s  trouble,  nor  should  we  rudely  let  him  feel  that  we  do  not  consider  his 
complaints  so  important  as  he  himself  imagines.  The  patient  does  not  deserve 
to  be  scoffed  at,  since  his  subjective  symptoms  are  to  him  of  the  moat  urgent 
nature;  but  it  is  extremely  imporhint  to  divert  his  thoughts  frtim  his  trouble. 
As  in  many  other  reHe.\  prtjcesses,  so  in  defecation,  the  voluntary  attention 
abnormally  directed  to  it  has  an  inhil»itory  action.  Hence  we  admonish  the 
patient  to  think  of  his  trouble  as  little  as  possible  and  to  begin  his  regular 
activities  again,  and  we  try  to  convince  liirii  of  the  gi"oundlessness  of  his  fears. 
The  cathartics,  which  most  patients  have  already  taken  freely  without  the 
desired  action,  are  usually  of  no  advantage  at  all.  On  the  contrary,  it  is  almost 
always  necessary  t*>  forlud  the  patient  to  us«  cjithartics  at  all.  Except  by  a 
kpixjper  diet  (vide  supra),  we  try  to  regulate  the  peristalsis  by  external  remedies 
alone.  Methodical  massage  of  the  abdomen  is  most  employed  for  this,  and  also 
electrical  treatment,  faradization  of  the  abdominal  walls,  and  faradiziiliou  imd  gal- 
vanization transversely  thrt:»ugh  the  aMomen.  To  l>e  sui'e,  a  good  pai't  of  the 
beneflt  of  these  methods  depends  upon  their  moral  effect  upon  the  patient.  We 
must  not  omit  a  proper  general  treatment:  cold  sponging,  baths,  a  country  resi- 
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dence,  and  sufficient  physical  exercise.  Fiually,  it  is  often  very  useful  to 
tlie  patient  to  grj  to  the  closet  at  a  fixed  bour  daily,  even  if  there  be  no  spedaT 
desiiT!  for  a  stool,  and  to  try  to  have  a  movement  of  the  bowels.  Thus  a  sort  of 
tniiiiini^^  and  education  of  the  bowels  is  achieved,  even  where  the  patient  at  fi«t 
belie ven  it  iiiiiJossible. 

By  these  means  only  do  we  succeed  in  g^iviup-  the  patient  renewed  courage,  and 
sometime^s  finally  in  attaining  recovery  even  in  severe  and  persistent  cases.  (Oom- 
pare  the  chapters  on  nervous  dyspepsia  and  on  neurasthenia.) 


CHAPTER  XL 
STRlOTtmE   AND  OBSTRUCTION  OF  THE  INTBBTINXIS. 

Etiology  and  Pathological  Anatomy.^ Dilfc-rent  patliological  processes  mj 
lead  to  stricture  or  complete  obstructiiui  of  the  intestinal  tube  in  dilTerent  \mt 
Since  in  this  atfection  the  purely  mechiuiicul  effect  of  the  intestinal  stenosis  is  ihe 
chief  cause  of  the  clinical  symptoms,  the  type  of  the  dLsease  is  very  simihu*  in  all 
the  cases  of  this  cia&s,  in  spite  of  the  manifold  anatomical  causes.  Hence,  after 
enumcratiujLj  theintU\4dual  ait'ections  which  may  lead  to  stricture  of  the  intestines, 
we  can  describe  tlielr  symptoms  in  common. 

The  anatomical  causes  of  stricture  or  obstruction  of  the  intestines  are  as  follows; 

1.  Congenikd  closure  of  the  intestines  is  found  at  the  anus,  atrejsia  rtin*,  and 
much  less  fi*equently  in  the  coUm  or  small  intestines.  The  form  first  mentioned 
is  the  only  vme  of  clinical  inteifst,  since  it  mny  be  relieved,  at  least  in  some  cases, 
by  operation.  All  the  other  forms  of  congenital  closure  of  the  intestines  are 
incompatible  with  a  long  dunition  of  life. 

2.  Tumors  and  Cicatricial  Strictures. — Cancj^r  of  the  intestine  is  the  only 
tumor  that  has  any  clinical  signiflcance.  We  have  ah-eady  described  its  most 
imiKiirtaut  anatomical  relations  and  tlie  possibility  of  intestinal  stenosis  as  a  re^ 
suit  of  it. 

We  see  cicatricial  strictures  most  frequently  in  the  large  intestine  after 
ery  fnira  dysenteric  ulcers.  The  syphilitic  stenosis  of  the  rectum,  which  we  have 
already  describeil,  is  also  of  practical  importance.  Typhoid  ulcers  very  rarely  lead 
to  cicatricial  stenosis.  Strictures  as  a  i-esfult  of  tubercular  ulcers  of  the  intestines 
ai'e  also  e.xti'cmely  rare.  Stenosis  of  the  duodenum  after  the  healing:  of  a  duodenal 
ulcer  (vide  snprai  resembles^  iu  it«  clinical  symptoms,  stenosis  of  the  pylorus,  and 
not  stenosis  of  the  intestines. 

3.  Intestimd  Obst  met  ion,— The  most  frequent  form  of  intestinal  obstruction 
comes  from  the  impaction  of  faeces.  From  the  different  conditions  which  cause 
enfecblement  of  the  peri.staltic  movements,  an  accumulation  of  fieces  (copro- 
stasis}  may  arise,  esiiecially  in  the  colon,  and  "rradually  increase,  and  finally  lead 
to  the  fully  developed  symptoms  of  intestinal  stenosis.  Since  in  such  cases  a 
panilysis  of  the  muscular  coat  has  been  supposed  to  be  the  first  cause  of  the  con- 
stipation, the  occa.sional  ntercoraceoua  vomiting  which  finally  sel.s  in  has  been 
termed"  iieus  pa  ndyticus.'''  We  must  also  mention  that,  in  intestinal  stenosis 
froni  other  anatomical  causes,  coprostasis  is  often  an  important  factor  in  iDcreas- 
ing  the  stenosis. 

Wo  see  obstruction  of  the  intestines  from  other  causes  much  less  frequently 
than  from  imjmclion  of  fseces.  In  some  cases  impacted  gall-stones  have  been 
found,  especially  in  the  lower  part  of  the  ileum,  almost  completely  stoppings  up 
the  lumen  of  the  intestine.     Genuine  intestinal  calculi  may  exceptionally  lead  to 
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obstruction.  We  must  also  nKiition  here  the  very  rare  cases  where  a  large  foreign 
body  has  been  swallowed  and  wedged  itself  into  &4>me  part  of  the  intestine.  Such 
a  thing  has  been  seen,  especially  in  children  and  among  the  insane. 

4.  Intestinal  Constriction.— Although  the  mechanism  of  intestinal  constriction 
in  external  hemiae  lies  in  the  domain  of  surgery,  we  must  mention  here  the  chief 
cauBcs  of  the  so-called  internal  intestinal  constriction,  internal  incarceration,  or 
jatraugiilatiou.  In  the  abdominal  cavity  itself  i>ouches  and  diverticula  are  found, 
either  as  normal  or  abnormal  fomiatit>ns,  In  which  single  loops  of  intestine  may 
he  caught  and  constricted.  Tlie  duodeuo- jejunal  hernia — the  so-called  Treitz's 
retro-peritoneal  hernia — is  w^orlhy  of  8i>ecial  mention,  and  comes  from  the  entrance 
of  a  loop  of  intestine  into  tlie  duodeno-Jejunal  fossa.  This  hernia  may  become 
very  large.     It  is  sometimes  found  by  accident  in  the  cadaver,  not  having  Caused 

ly  symptoms  during  life,  but  in  rare  cases  it  may  l>c  the  cause  of  acute  internal 
mstrictiou.  We  must  also  mention  the  hernia  of  the  omental  bursa — where  a 
»p  of  intestine  passes  through  the  foramen  of  Winslow — the  intersigmoid 
lemia,  the  8ubc«?cal  heniia,  et^^*.  Diaphragmatic  hernia  is  of  greater  practical 
signiQcance  because  it  is  somewhat  commoner.  By  this  name  we  designate  both 
genuine  protrusions  into  the  tliaphrugm,  and  also  the  passage  of  abdominal  viscera 
through  congenital  or  acquired  (ti-auinatic)  defe<'ts  in  the  diaphragm.  These  her- 
niuB  may  exist  without  symptoms,  or  at  leust  without  causing  any  signs  of  severe 
disease,  but  in  some  cases  they  cause  obstruction  by  constricting  or  twisting  a  dis- 
locat^sd  loop  of  intestine. 

Those  cases  in  which  abnormal  slits  and  holes  in  the  omentum  op  mesentery 
give  rise  to  internal  constriction  are  to  be  added  to  the  list  of  the  internal  hernias, 
Fmally,  abnoi*nial  tillers,  membranes,  and  false  ligaments  in  the  abdominal 
cavity  are  a  comparati'vely  frequent  cause  of  internal  const riction.  Such  coixls 
and  bands  are  sometimes  left  as  the  results  f>f  a  former  iw^ritonitis,  and  ntay  cause 
actTial  constriction  or  1>ending  of  single  lo<jps  of  intestine.  One  such  false  liga- 
ment, which  must  be  specially  mentioned,  and  which  may  cause  intestinal  con- 
striction, is  found  as  a  prolongation  of  Meckers  diverticuhim.  By  this  we  mean 
that  diverticulum  which  nnist  be  regai-ded  as  the  remains  of  the  omphalomes- 
^enteric  duct,  still  persisting,  which  has  it-s  seat,  corresponding  to  tlie  duct,  from 
_  ilf  a  metre  to  a  metre  above  the  ileo-ca^cnl  valve.  A  firm  cord  sometimes  arises 
from  the  free  end  of  this  diverticuhim,  the  obliterated  omphalo-niesenteric  vein, 
which  adhei"es  tr>  some  part  uf  the  internid  abdominal  wall  and  may  cause  con- 
striction of  the  intestine.  Adhesion  of  the  fi-ee  end  of  Uvc  vermiform  appendix 
ha«  been  the  cause  of  intenuil  constriction  in  some  cases. 

5.  Tivists  (vol wilts)  and  Knots  of  the  InteMine.—Twl^Ui  about  the  mesenteric 
^axis,  and  complete  constriction  of  a  portion  of  intestme  from  this  cause,  are  seen 

lost  frequently  in  the  sigmoid  flexure,  especially  if  the  mesentery  of  the  flexiu-e 
IS  unusually  narrow  congcnitally.  The  sp<intaneous  correction  of  this  abnormal 
condition  is  hindered  by  the  weight  of  tlie  loops  of  intestine  filled  vrith  gas  and 
masses  of  fjeces,  and  by  other  portions  of  intestine  lying  on  the  place  of  twist- 
ing. Sometimes  other  portions  of  intestine  wind  theniselves  several  times  aliout 
the  pedich?  of  the  twist*?d  hwp  so  as  to  form  a  regular  knot.  Such  twistings  have 
been  seen  especiidly  lietween  the  sigmoid  fiexure  and  a  poiiion  of  the  ileum.  Ex- 
ternal injury  sometimes  gives  rise  to  the  formation  of  a  knot.  In  some  cases  abnor- 
mally great  penstalsis,  severe  diarrh«T?a,  precedes  the  appearance  of  obstruction- 
We  have  ourselves  seen  a  case  of  vohiiUis  in  the  upper  part  of  the  small  intes- 
tines, as  a  result  of  very  severe  vomiting  caused  by  a  remedy  for  tape  worm  given 
by  a  quack  t 

6.  Invagination  of  the  Intestine  (Intusmtsception).— If  a  portion  of  intestine 
is  pushed  into  the  lumen  of  the  jxjrtion  that  lies  next  below,  we  term  the  process 
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iiivaj^natioTi.  The  cause  of  Ibis  is  probably  Uy  ix^  lo(»ked  for  in  a  diminution  or  a 
complete  absence  of  [jeristalsis  iu  a  ciifimiscriljed  portion  of  int<?stine.  If  now  tbci  e 
are  energetic  movements  in  the  portion  immediately  above,  they  push  this  into  the 
pamlyze<l  portion.  In  other  eases  we  may,  perhaps,  suspect  a  spasmodic  state  of 
ihe  uiuscukir  coat.  We  find  invagination  of  the  ileum  most  frequently  in  the 
bodies  of  atrophic  chihlren.  In  such  cases  it  is  an  antjc-mortcm  sy  mpti>ni^  due  to  the 
diHorent  periods  of  cessation  of  peristalsis  in  the  diffei'ent  parts  of  the  intestines. 

Besides  this  invagination,  which  has  only  an  anatumical  interest,  sudden  intus- 
susceptions are  seen,  especially  often  in  childreu  up  tij  ten  years  of  age,  for  which 
we  can  usually  discover  no  certain  cause,  and  which  in  a  shoi-t  time  lead  to  tlie 
severest  symptoms  of  intestinal  stenosis.  Such  intussusceptions,  which  often 
involve  quite  long  iMirtiona  of  the  intestine,  may  have  their  seat  in  almost  any 
of  the  intestine.  Tbe  invagination  of  tbe  t-recum  and  a  imrtion  of  the  lower  part 
of  the  ileum  into  the  colon  (ilco-ca?cal  invagination)  is  relatively  the  most  fre- 
quent. Tl»e«e  intitssusceptions  may  sometimes  i^ach  such  an  extent  in  children 
that  the  invaginatcd  jyortion  of  tlie  ileum  may  finally  reach  the  rectum,  and  some^ 
times  even  pl^oject  externally.  Inflammation  and  acliiesions  usually  appear  in  the 
part  invaginated.  Gangrene  of  the  internal  portion,  from  the  constriction  of  the 
atf<M"ent  vessels,  is  al»i>  connnon.  The  necrotic  portion  may  be  cast  off  and  passed 
witli  the  dejections,  a  pi'ocess  which,  in  some  cases,  has  led  hi  a  s|X)ntaueous  heal- 
ing of  the  intussust-eption  and  Ut  a  cure  of  tbe  intestinal  obstruction  caused  by  it. 

We  njust  mention  bitestiual  i^dypi  as  a  special  cniise  of  intussusception,  as  they 
gradually  pull  that  portion  of  the  intestine  in  which  they  are  situated  into  the  neigh- 
boring portion  next  lielow  by  their  weight.     This  has  been  repeatedly  observed. 

7.  Com2)ri'^sion  of  the  Intetifine  from  ivithouty  by  tumoi-s  of  the  uterus,  ovariun 
cysts,  i>elvic  abeceeses,  omental  tumors,  etc.,  has  been  met  with  in  rai'e  cases  as 
cause  of  intestinal  8teni>sis.  The  symptoms  of  stricture  in  such  cases  dovelop 
either  very  gradnally  or  sometimes  rather  suddenly. 

We  must  now  mention  certain  pathological  changes  which  may  follow  evciy 
obstruction,  from  whatever  caust^s  it  may  arise. 

Tlie  further  changes  in  the  iTitestiue  deser\'e  the  chief  attention.  Above  the  con- 
stricted point  it  is  usually  greatly  swollen  from  gas  and  the  accumulation  of  faeces. 
The  whole  intestinal  wall  is  found  in  an  inflamed  condition,  which  is  due  in  part 
to  mechanical  action,  aiui  in  part  to  the  inflammatory  germs  which  are  abun- 
dantly developed  in  theabnf>rmally  situated  iutcstinnl  contents.  A  severe  diphthe- 
rilic  process  often  develops  in  the  intestine,  with  ulceration,  above  the  stenosis.  In 
the  inflamed,  softened  intestinal  wall,  thin  fi-om  its  abnormal  distention,  a  little 
tear  easily  occurs  in  some  s[»ot,  or  more  rarely  a  genuine  perforation  following  an 
ulcer.  Some  of  the  putrefj'ing  contents  of  tbe  iiitestiuo  thus  enter  the  abdominal 
cavity,  and  an  intense  purulent  or  ichorous  |)eritonitis  is  unavoidable.  This 
is  why  acute  i^eritonitis  is  so  frec(uent  a  lesion  in  persons  who  die  of  intestinal 
obstruction.  If  the  intestinal  stenosis  has  lasted  a  long  time,  we  usually  f!nd  iu  the 
upper  portion  of  the  intestine,  besides  the  signs  of  inflammation,  a  manifest  hyi>er- 
Irophy  of  the  muscular  coat,  the  result  of  the  abnormally  active  peristalsis  by  which 
the  muscle  has  tried  to  overcome  the  obstacle.  The  intestine  Ijclow  the  constnc- 
tion,  in  conti*ast  t*i  the  part  just  described,  appears  naiTow,  contracted,  and  empty. 

The  changes  in  the  other  organs  correspond  to  the  genenil  inanition.  The 
frequent  development  of  inhalation-pneumonia  is  easily  explained,  if  severe 
vomiting  has  pi-eceded  (vide  infra). 

Clinioal  History. — In  n^gartl  to  the  clinical  symptoms  we  must  distinguish  the 
cases  with  a  rapid,  complete  obstruction  of  the  inl*stinc  from  those  in  which  the 
condition  develops  gradually,  and  whei*©  there  is,  therefore,  merely  a  constriction 
of  the  intestine,  at  least  for  a  time. 
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The  first  symptom  of  the  parital  intestiiiai  conitrictiOEB,  which  arise  from  cica- 
tricial strictures  and  new  growths,  from  partial  blocking  up  of  the  lumeu,  from  intus- 
suaceptiona,  etc.,  is  usually  a  disturbance  iu  defecatiou.  The  bowels  are  costive, 
they  move  only  at  long-  tutervalsi,  and  their  motion  is  often  associated  with  pain  and 
tenesmus.  In  the  description  of  cancer  of  the  intestines  we  have  ali*eady  mentioned 
thai  the  faeces  passed  sometimes  have  a  peculiar,  flat,  compressed,  or  scybalous 
form-  Blood  and  mucus  are  often  mixed  with  Uie  <lejectians  and  ai-e  due  to  the 
character  of  the  primary  disease.  In  some  cases  there  is  no  constipation,  and 
there  may  be  even  constant  diarrha?a.  We  can  easily  understand  fmm  the  physi- 
ological conditions  that  in  stenosis  of  the  small  intestines,  wh<5«c  contents  have  an 
ftpproximately  tlukl  consistency,  disturbances  of  defecation  are  less  apt  to  take 
plaoe  than  in  stenosis  of  the  large  intestine,  where  the  faecal  masses  have  already 
assumed  a  more  firm  consistency. 

Physical  examination  of  the  abdomen  often  gives  important  and  valuable 
information.  The  abdomen  is  usually  swollen  by  meteorism,  which  arises  from 
the  ac<!um»ilatif>n  of  gas  above  the  constrictetl  iK>rtion.  The  intensity  of  the 
meteorism  varii-s  \evy  much  in  different  castas  and  at  dilTererit  times  in  the  same 
patient.  Mett'orism  ij*  sometimes  alxsi^nt,  especially  in  stenosis  at  the  l)eginning  of 
the  intestine.  There  may  then  be  gastrectasis.  The  marked  peristaltic  movements, 
plainly  visible  through  the  abdominal  walls,  are  very  characteristic  of  most  intes- 
tinal constrictions.  The  contour  of  single  loops  of  intestine  is  often  marked,  at 
times  quite  sharply,  and  then  we  can  sometimes  feel  the  thickened  intestinal  walls 
through  the  lax  abdf»minal  wall.  We  may  often  decide  upon  the  seat  of  the  ste- 
nosis from  the  location  and  coui-se  of  the  visible  p«>rLst{dtic  movementfi.  In  gen- 
oi*aL,  it  is  true  that  jjeriatalsis  is  nmeh  more  noticeable  when  the  stemjtds  is  in  the 
small  intestine  than  when  it  is  in  the  colon.  We  must  finally  state  that  we  have 
been  repeatedly  struck  by  the  great  extent  and  strength  with  which  we  could  feel 
the  pulsation  of  the  atirta  through  the  swollen  loops  of  intestine.  If  we  put  our 
ear  to  the  anterior  abdominal  wall  we  can  often  hear  many  gurgling  and  splashing 
noises,  which  sfmietimes  have  a  distinct  metallic  quality.  Eructations  are  fr&^ 
quent,  and  in  some  cases  there  Ls  occiLsional  vomiting. 

The  di-ir«ition  of  all  these  symptoms  ditfers  with  the  form  of  the  primary  dis- 
ease. Either  gradually  or  sometimes  quite  suddenly  the  symptoms  of  intestinal 
Gonfitriction  pass  into  those  of  obstruction.  Then  the  same  typn  of  disease  develops 
as  is  seen  in  all  acute  internal  strangulations. 

The  symptoms  of  intestinal  obstruction  form  one  of  the  severest  and  most 
frightful  conditions  known  tr i  pathology.  The  patient's  general  conditicm  in  a 
short  time  undergoes  a  throateniug  change  for  the  worse.  The  signs  of  collapse 
rapidly  develop;  the  face  sinks  in  and  assumes  a  wasted  ajid  sliarp  expression, 
the  extremities  become  cool  and  livid,  the  pulse  is  frecjuent  and  can  scarcely 
be  felt,  the  voice  is  weak  and  obscure.  The  temperature  usually  falls,  but  it 
occasionally  rises.  Tiie  alidomen  is  much  swollen  from  meteorisni,  and  is  usually 
Tery  tender  on  pi'e.ssure  from  beginning  peritonitis.  The  passage  of  fot^es  and 
the  escape  of  flatus  cease  entirely.  We  often  see  the  peristaltic  motions  of  the 
intestines  above  the  obstruction  through  the  abdominal  walls,  but  in  some  cases 
the  muscular  ooat  is  so  paretic  that  it  is  no  longer  cajiable  of  marked  peristalsis. 

Tlie  most  characteristic  symptom  of  intestinal  obstruction  is  the  vomiting  of 
feculent-smelling  masses,  the  so-called  steironit^^ous  vomiting  (ileus,  fniaerere). 
There  is  rvften  fre(|uent  eructation  at  the  beginning  of  the  attack,  which  alter- 
nates with  real  vomiting.  The  voniitus  at  first  is  of  the  usual  cliai'acter,  but  it 
soon  acquires  a  ntanift^stly  putrid,  fjecal  od<ir.  The  old  opinion  is  false  that  in 
this  vomiting  real  faH?al  masses  were  forc^ni  backward  from  the  large  intestine 
into  the  stomach   by  an  antiperistaltic  action  of  the  intestine.      Stercoraceous 
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TOmiting'  occurs,  not  only  when  the  obstnirtion  is  in  the  large  intestine,  but  also 
in  obstructiou  of  the  amall  intestines.  In  this  t'ase  we  have  to  do  with  a  putrid 
decomposition!  of  the  contents  of  the  intestine  stag-uating  above  the  obstruction. 
Part  of  this  putrid  inasa  reaches  the  stomach  during-  voniitinfr,  since  the  pylorus 
gradually  yields  to  the  incrcaaing  swelling  of  the  stnall  intestines.  The  vomit- 
iug  itself  is  pmbtihly  caused  in  large  part  by  the  pulling  on  the  peritoneum,  and 
perhaps  by  the  iiTilation  of  the  abnormal  matter  which  ha<i  entered  the  «toniach. 

We  must  mention,  final ly,  certain  facts  observed  in  the  dilFerent  forms  of  in- 
testinal stenosis,  which  are  of  tlieoretical  iiitei'est  and  also  of  di.-^ignostic  inipor- 
tauce.  In  the  contents  of  the  intestine  Btagiuiling  above  the  stenosis,  Iwrge  amounts 
of  iudol  and  phenol  are  fomied,  chiefly  fi^jm  the  decomposition  of  the  albumi- 
nous substances,  and  also  from  the  other  products  of  putrefaction.  These  are  in 
part  absorbed  and  excreted  with  the  urine.  Hence,  in  stenosis  of  the  small  in- 
testines we  often  find  that  the  urine  contains  an  increased  amount  of  indican* 
(Jaffe)  and  phenol  (Brieger),  but  in  stenosis  of  the  large  inte.stine  the  amount  of 
iudican  in  the  urine  is  not  increased,  because  the  albuininoiLs  &*iU>stanees  capable  of 
detTomposition  are  no  longer  present  in  the  contents  of  the  large  intestine  to  cause  it. 

Tlie  course  of  intestinal  obstruction  differs  according  to  the  anatomical  causes 
which  exist  in  different  cases.  In  many  coses  of  acute  internal  strangidation  tlie 
severe  type  of  general  disease  above  described  develops  in  a  very  short  time,  and 
may  lead  la  death  in  a  day  or  two.  but  usually  the  course  is  somewhat  longer  and 
lasts  a  week.  In  intestinal  obstruction  which  develops  gradually  from  intestinal 
constriction,  the  disease  may  go  on  longer  and  show  many  variations  in  its  inten- 
sity. In  lueit?  iutestimil  constriction  we  can  make  fewer  definite  statements  as  to 
the  duration  and  course  of  the  atfectiou,  since  the  symptoms  of  the  disease  depend 
entirely'  upon  the  form  of  the  primary  disorder. 

In  a  great  majority  of  cases  intestinal  obstruction  terminates  unfavorably. 
Deatli  results  either  frt>m  increasing  collapse  or  from  secondary  peritrtnitis  (vide 
supra),  or  in  rare  cases  from  further  complications,  like  pyjcmic  conditions  or 
pntnimonia.  Rc^covery  may  tK:cur  even  after  the  severest  symptoms,  but  it  is  very 
rarw.  The  obstructions  from  impactions  are  most  hoi)eful  for  recovery.  Impacted 
gall-stones,  faecal  accmuulations.  etc.,  may  be  evacuated,  after  which  the  severe 
symptoms  disappear.  The  possibility  of  recovery  in  intussusception,  by  tlirowing 
off  tlie  gangrenous  internal  portion  of  intestine,  has  been  mentioned  above.  We 
can  not  wholly  deny  that  internal  strangulations  are  capable  of  restoration, 
although  the  pmgnosis  must  alnK>st  always  remain  doubtful  on  account  of  the 
uncertainty  of  the  diagnosis  in  any  individual  case. 

In  the  imHial  intestinal  conslrictions,  too,  the  nature  of  the  trouble  causes  an  un- 
favorable termination  in  most  cases,  either  from  the  primaiy  disease  it'^elf  or  from 
the  cf>mplete  obstr-uction  that  finally  follows,  but  the  ixjssibility  of  recovery  can  not 
b?  wholly  excluded  in  certain  conditions,  like  impaction  or  external  compression. 

To  go  into  details  as  to  the  clinical  symptoms  of  the  separate  forms  4if  intestinal 
constriction  and  obstruction  would  lead  merely  to  reiMtilions.  In  most  of  the 
acute  and  many  ebixuiic  cases  the  diagnosis  can  generally  Ik*  nuide  only  as  to  the 
presence  of  a  mechanical  obstacle  in  the  intestine,  but  the  nature  of  the  (obstruc- 
tion can  at  best  tie  merely  sm-mise^l.  Individual  factors  in  reference  to  this,  and 
in  regniHl  to  the  question  of  the  seat  of  the  stenosis,  ai*e  contained  in  the  account 
given  above  of  the  ajtiology  and  symptomatology. 


•  The  indleaa  U'rt  \»  pcrfomied  m  the  foJlnwini?  way  :  Wo  mix  oqunl  rolumc*  of  urine  nnd  oftlciiiiil 
^Vd^M•hloric  aoid  (P.  Oj.  aail  thcJi  nJil,  ilrop  li.y  dmp,  a  concontniti'd  ftolution  of  chloride  of  lime, 
Aliuk'mti^  it  flftor  each  drop.  If  now  eJilomfonn  is  oddod,  upon  Hhakiiisr  uirnin,  the  chloroform  will  take 
ou  tt  Htriking  blue  color,  if  tfie  urinu  coutaias  any  cooaiduriLblti  iUDOUat  of  LudiGao. 
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Slight,  appeara  about  third 
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Voumaa..... 
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may  ^m'  provokrd  tiy  fiNKl. 

^^^^^^H 

O^mnpATKui. 
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cer. 

cwr 

^^^^^^H 

TasotsmrK 
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^M 

^B         N.  B.— In  any  form  of  chronic  ob«tmcttoti,  the  ■jrmptODUi  of  acute  occluaion  may  niddetily  superreae.]              ^^^H 
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We  would  here  make  special  brief  mendou  of  only  one  frequent  form  of  in- 
testinal obstrurtioti,  on  account  of  its  practical  importance.  We  mean  that  form 
which  is  cmiswl  by  ihe  accinn illation  of  large  masses  of  old  faeces  in  the  rectum. 
We  sometimes  find  monstrous  accumulaliotis  of  fteces  in  the  rectum,  especially 
in  old  women  who  have  previously  sutfered  from  haliitual  constipation,  or  in 
whom  constipation  is  due  to  some  other  affection.  Severer  symi)toins  usually 
come  on  quite  suddenly,  after  Iong-<*ontiuued  mild  prodromal  sympti>nLS,  and 
these  severe  symptoms  are  much  like  the  picture  of  internal  strangulation — severe, 
sometimes  colicky^alKlominal  pain,  great  tenderness  of  the  abdomen,  w^liich  is  usu- 
ally swoHleii,  marked  general  collapse,  loss  of  strength,  a  small  pulse,  an  outbreak 
of  cold  sweat,  vomitingr,  etc.  If  we  try  to  g^ve  an  enema  in  such  ciises,  very  little 
Huid  runs  into  the  i-ectum.  On  iutroduciiig  the  finger,  it  usually  strikes  solidly  on 
old.  hard,  fa'cal  masses  abt>ve  the  sphincter,  and  there  is  often  nothing  left  but  to 
undertake  the  dirty  task  of  n^movin^  at  least  a  i>art  of  the  scybala  with  our  own 
hands.  We  may  then  succeed,  by  repeated  euemata  and  by  giving  ca^thartics 
mtcrmdly,  in  removing  sometimes  quite  an  incredible  amount  of  accumulated 
faeces,  and  in  obtaining  thus  a  ra]>i<l  recovery  from  the  condition. 

Treatment. — xVs  soon  as  the  dangerous  signs  of  intestinal  obstruction  are 
r;.H^ognized  by  the  physician,  be  must  tlecide  in  the  first  place  whether  the  steuf>sis 
is  not  acce~ssible  to  direct  treatment.  Hence  we  fii'st  examine  in  the  most  careful 
manner  the  external  points  for  hernia,  that  we  may  not  overlook  a  strangulated 
hernia.  Then  we  make  a  digital  examiuation  of  the  rectum  in  order  to  decide 
whether  the  stenosis  may  not  have  its  seat  here,  as  from  coprostasis*  rectal  tumo!*R, 
or  perceptible  intussusception.  Beside**  that,  we  of  course  examine  the  rest  of  the 
aMomen,  as  far  as  the  patienfs  condition  permit,s,  in  order  by  this,  and  by  any 
facts  iu  the  history,  to  decide  as  in  the  form  of  the  steuosis,  fii:)m  obliteration  or 
compression. 

Definite  tbempeutic  measures  sometimes  follow  from  the  conditions  thus  imli- 
cated.  Stninguhited  external  hernije  require  oj>erative  treiitment  as  taught  by  sur- 
gery. We  may  obtain  aid.  in  some  cjises  of  stenosis  frfini  impaction,  by  the  prudent 
use  of  cathartics.  The  treatment  of  faecal  impaction  is  of  special  impm'tance.  We 
have  descrribed  the  most  frequent  form  of  this  in  detail  abovt).  As  hiis  ah'eady 
been  said,  it  is  usually  necessary  to  remove  at  least  a  part  of  the  ficces  with  the 
fingers,  or  some  inst rumen t  like  dressiug-foix?ei>s  or  a  si>oon.  In  the  second 
place,  we  may  use  large  eneinata  of  pure  water  or  soap-suds,  which  must  often  \jq. 
repeated  four  or  five  times  a  day,  until  they  have  a  satisfactory  result.  These 
are  best  given  by  a  funnel  and  an  ce.sopliageal  tube  (''  intestinal  tube")  introduced 
as  high  as  possible  into  the  intestine.  Cathartics  administered  internally  serve  as 
aids,  especially  castor-oil  and  rhubarb. 

In  stenosis  of  the  rectum  from  cicatrices  and  new  growths  we  can  also  some- 
times employ  a  local  surgical  treatment,  like  dilatation  or  scraping.  The  treat- 
ment of  faecal  accumulations  usually  plays  an  important  part  here.  Finally,  the 
cases  of  ileo-caical  invagination,  In  which  the  lower  end  of  the  invaginated  ileum 
reaches  the  rectum,  may  yield  to  local  treatment.  We  nuty  try  a  partial  replace- 
ment by  a  "  spotige-sound ''  (an  ehistic  o?sophagea!  hd>e  to  the  end  of  which  a 
sponge  is  fastened).  Blowing  in  air  by  the  bellows  was  also  recommended  for 
this  jiurptwe  by  the  old  physicians.  As  a  rule,  however,  we  use  here  large 
enemata  of  wami  water^  which  sometimes  »eem  to  exert  a  favorable  mechanical 
action. 

Very  often  we  can  not  decide  with  certainty  aa  to  the  anatomical  cause  and  the 
seat  of  the  obstruction  at  the  bedside.  In  these  cases  nothing  but  a  symptoraatic 
treatment  is  left  for  the  physician  to  employ.  With  consti|)ation  w*©  usually  try 
first  cathartics,  first  the  weaker,  tben  the  stronger,  and  finally,  as  a  **  last  resort," 
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r^^line  quicksilver,  pure  nificurv  in  df>ses  of  five  to  ten  ounces  (grai.  150-300), 
wliich  is  sometimes  claioiP<l  to  act  mochanicxilly  in  ''dnubtfiiJ  cases"  by  its  weight. 
Except  among  some  defenders  of  mercury,  the  present  opinion  among  physicians 
tends  far  more  to  the  beUef  tliat  cathartics  are  usually  of  no  service,  but  are  often 
directly  injurious  by  increasing  the  resistance.  Hence  we  have  at  present  gone 
over  to  the  treatment  of  severe  internal  incarcerations  with  large  doses  of  opium. 
Opiu.n  acts  favf>rnbly  on  the  patient's  pain,  the  vomiting  is  diminished^  and,  by 
quieting  the  peristalsis^  the  danger  of  increasing  the  stenosis  and  tearing  the  intes- 
tine is  also  lessened.  In  fact,  the  opium  treatment  has  some  favorable  resultji  on 
record.    Sometimes  the  first  dejection  appears  during  the  administration  of  opium. 

Since,  therefore,  thei-e  are  many  objections  against  the  internal  use  of  cathar- 
tics, we  may  try  large  enemata  in  those  case.s  where  the  seat  of  the  stenosis  is  not 
known  to  be  in  the  large  intestine.  They  must  be  given  with  caution,  but  persist^ 
ently,  and  they  must  often  l>e  rp]>cafced ;  then  they  sometimes  give  good  results, 
even  in  severe  cases.  In  numen>us  in.stancea  of  faecal  vomiting  great  benelfit  is 
also  derived  from  methmlical  washing  of  the  stomach  as  recommended  by  Kuas» 
maul,  Cohn,  and  others,  Lnrge  amounts  of  feculent  liquid  are  frequently  re- 
moved thn)ugh  the  tulje  from  the  stomacli;  and  indeed  it  is  easy  to  see  that  free- 
ing the  stomach  of  its  accumulatiijns  may  favor  a  more  vigiurous  peristalsis.  Even 
when  the  nature  of  the  intestinal  obstruction  precludes  definitive  recovery, 
hivage  ujsually  gives  no  inconsiderable  relief. 

We  nee<l  not  enter  into  details  as  to  the  general  treatment.  It  goes  without 
saying  that  t!ie  patient's  strength  must  be  kept  up  as  much  as  po.ssible,  and  that 
in  severe  st^ites  of  collapse  all  possible  stimulants  must  be  used,  like  hot,  strong 
coffee,  camphor,  and  ether.  Jjocal  applications  to  the  abdomen  are  usually  ill 
borne  on  account  of  the  tenderness,  still  we  may  try  ice  poultices  or  wet  com- 
presses. Opium  is  the  l^est  remedy  for  pain  and  vomiting,  but  it  must  often  be 
replaced  by  sul>rutane<jus  injections  of  morphine.  In  cases  of  extwrne  gaseous 
distention  the  intestinal  coils  may  be  puncturetl  with  the  needle  of  a  subcutane- 
ous syringe  and  the  gas  in  part  evacuated.  This  sometimes  proves  very  Ix'ne- 
ficial. 

Finally,  it  must  l>e  noted  that  in  severe  ca?jeB  we  are  justified  in  proposing 
laparotomy.  Sometimes  the  existing  obstruction  may  be  thus  detected  and  re- 
moved.    (For  particulai-s,  see  text  bocjks  on  surgery.) 

[The  safety  with  whicli  laparotomy  is  now  performed  has  stimulated  the  study 
of  all  affections  on  which  the  operation  has  any  bearing.  Internal  strangula- 
tions and  invaginations  inuy  be  relieve<i,  antl  the  |M>rtiou  of  intestine  containing 
a  non-cfincerous  stricture  can  lie  excised.  An  early  operation  ofFers  much  better 
chances,  of  course.  In  these  days  persons  should  not  be  allowed  to  die  directly 
from  intestinal  occlusion  without  an  attempt  being  made  ti>  restore  the  permea- 
bility of  the  canal  by  surgical  means.] 
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CHAPTER  Xa 

IHTESTINAIi  PARASITX^a 

{//eiminthicuut.) 

1.  Tape-womu, 

Hatural  History  of  tlie  Tape- worm. —Three  of  the  tape- worms  (cestodes)  which 
are  found  in  tlie  intestines  have  a  clinical  significance:  the  tcpnia  Holium^  the 
t(tma  mediocanellata,  and  tlie  bifthriocephafns  latiis, 

1.  The  tiFuia  solium  is,  when  fully  developed,  two  or  three  metres  long.  Its 
heatl  (Fi^.  37  and  .^B)  is  about  the  size  of  that  of  a  pin,  and  has  four  projecting 
cup-like  suckers,  and  in  front  a  beak  with  about  twenty-six  hooks.  The  top  of  Oie 
head  is,  as  a   rule^  plainly   pigraente^l,      A  small  ueck,  about  an  inch  long,  is 


c»* 


Fro.  9?.— (From  HsixtK  ) 
Head  oC  tmila  boUuui. 


Fio  K.— (From  Hwxcn 

tb*}  bruin. 


>f  cyBticercufl  of 


attache*!  to  the  head,  and  then  follow  the  single  "joints"  iprogloff  ides)  of  the 
tape- worm,  of  which  the  youngest,  lyintr  near  the  head,  are  still  very  small  and 
short.  They  gradually  increase  iu  lenf]jth  and  breadth,  and  at  about  a  metre  from 
the  head  they  have  an  appiT>ximately  quadrilateral  shape. 
The  segmente  which  lie  farther  down,  and  which  have  already 
reached  puberty,  have  the  form  of  pumpkin  seeds,  and  are 
nine  or  ten  mUlimetres  long  and  six  or  seven  wide.  The 
matrix  or  uterus  runs  through  the  middle  of  each  mature 
segment  (see  Fig.  'M)^  and  from  it,  on  each  side,  go  seven  or 
eight  side  branches,  which  ramify  like  a  tree.  On  one  side, 
a  little  below  the  middle,  lies  the  sexual  orifice  (Fig.  39,  a). 
The  male  sexual  organs  consist  of  a  nund>er  of  Httle  clear 
vesicles  in  the  anterior  portion  of  the  segments.  The  thick- 
shelled  eggs  (Fig.  40, 3)  develop  in  the  uterus^  and  contain  an 
embryo  witli  six  booklets. 

The  taenia  solium  inhabits  the  small  intestines  of  man. 
Its  head  clings  to  the  mucous  membrane  so  tightly,  usually 
at  some  point  in  the  upper  tliirtl  of  the  small  intestine,  that 
the  nock  is  often  torn  off  iu  trying  to  loosen  thp  worm  from  the  intestinal  wall. 
The  rest  of  the  worm,  which  is  in  part  in  many  coils,  extends  to  the  lower  paii  of 
the  ileum,  but  only  exceptionally  into  the  caecum.  From  the  lower  end  long 
chains,  or  single  mature  segments,  are  often  detached,  inLx  with  the  contents  of  the 
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intestine,  and  aro  passed  with  the  feces,  together  with  somo  of  the  egrga  from  the 
utenis. 

The  further  development  of  the  eggs  of  the  taenia  solium  takes  place  in  another 
**ho6t,"  almost  always  in  the  hog.  Hog»  are  infected  by  eating-  fa?ce8,  offal, 
etc.,  containing  taenia  eggs.  The  thick  shell  of  the  eggs  is  dissolved  in  the  hog's 
stomach,  and  the  free  embryos  pierce  the  walls  of  the  stomach  and  intestines  and 
travel  with  the  blood-current,  or  through  the  tissues,  into  the  diffei-ent  organs, 
especially  into  the  muscles.  Here  they  develop,  in  two  or  three  niontha,  into 
cysts  something  larger  than  a  pea,  from  whose  walls  a  newly  devclope<i  tsenia- 
head  arises^  a  so-called  scoJex  (nurse).  These  cysts  are  termed  worm-cysts 
measles,  or  cysticerci  celluloHfp,  The^'  live  from  throe  to  six  years;  then  tliey  die 
and  become  calcilled.  If  a  cysticercus  gets  into  a  man's  stomach  fi*om  his  eatijig 
raw  or  imperfectly  cooked  hum  or  pork,  a  new  and  complete  ticnia  sprouts  from 
the  scolex,  which  forms  mature  segments  in  three  or  four  months. 

We  usually  find  only  one  tape- worm  in  a  man,  but  several  specimens  have  been 
aeen  at  the  same  time  in  the  same  intestine.  The  length  of  a  tape-worm's  life  is 
not  certainly  known,  but  it  has  happened  that  some  persons  have  lodged  the  same 
tope-worm  for  leii  or  fifteen  years. 

Although  the  fully  devl^loped  taenia  solium  is  seen  only  in  man,  aa  we  have 
said,  the  cysticercus  c^'lhilosjc  has  been  fi>und,  in  rare  cases,  in  dogs,  rats,  and  mon- 
keys, as  well  ai»  in  hogs.     It  is  a  particularly  important  fact  that  the  cysticercus 


1^.  40.— drnnparatlve  riew  of  the  eg'ipi  of  some  of  the  oommotwr  Iiit»*BtJnftl  pamsltefi.  1  %kk  of  dta- 
loma  hf'pAilcitm.  3  DiAiomiim  lAnetiolatuni.  Su  Tsnm  solium  4.  Tir>nia  ineitlocatiHllatA  5. 
BoihHocephalus  latus.  tJ,  O-xyuria  venBlculartei.  7.  TrlchC)Of|jljalus  tibfpar.  8.  AscAris  luiiibri- 
Ctiirle«. 


cellulofise  itself  may  also  occur,  as  such,  in  man.  If  tape- worms  or  mature  seg- 
ments get  into  a  man*s  stomach  in  any  way,  probably  by  auto-infection,  by  the 
finger,  etc.,  the  embryos  travel  into  other  organs.  Cysticerci  are  often  found  in 
men,  singly  or  in  groups,  es|XK'mlly  in  the  skin,  the  brain,  the  eye,  and  the  mus- 
cles. There  is  a  special  form  of  cysticercus  of  the  brain,  in  which  we  find  a  whole 
chain  of  cysts^  like  a  cluster  of  grapes,  but  sterile,  the  so-called  cysticercus  race- 
moAUJi. 

2.  The  tcptiia  mediocanellata,  or  tcenia  saginata  (from  gagtnare,  to  fatten),  is 
even  more  common  than  the  taenia  solium  in  many  parts  of  Germany.  It  is  longer 
than  the  tseoia  solium,  being  about  three  or  four  metres  long,  and  its  individual 
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Heart  of  to^niiL  m««diO' 

C4UI('llutA. 


Fio 


42. '  (Iftotn  Het,LRR.) 
Mature  segment. 


joints  are,  on  the  whole,  broader  and  thicker.  The  hoad  (Fig.  41)  has  also  foiir 
prominent  cup4ike  suckers,  but  it  htiB  no  crown  of  liooklets.  The  maturti  seg* 
ments  differ  from  the  proglottides  of  taenia  solium,  in  that 
the  ceiitml  uterus  sends  off  many  more  (twenty  to  thirty) 
side  branches,  which  divide  dichotomously,  and  not  like  a 
tree.  The  sexual  opening  is  alfio  on 
the  side  <Fig.  42,  a). 

The  life-history  of  the  taenia  modio- 
canellata  is,  on  the  whole^  like  that 
of  the  t£enia  solium.  Tlie  taenia  niedio- 
ciiuellata,  however,  throws  off  single 
mature  segments  much  more  frequent- 
ly than  the  tiL^nia  solium.  These  seg- 
ments are  found  in  the  faeces,  and  here 
they  often  exhibit  a  ci-awling  motion, 
Thecysticercusof  taenia  niediocan el  la- 
ta does  not  inhabit  pork,  but  beef,  so 
that  the  infection  of  man  by  this  tape- 
worm conies  from  eating  raw  beef.  In 
man  the  cysticercus  of  taenia  medio- 
csanellata,  which  \h  somewhat  smaller  than  the  cysticercus  cellulosse,  has  never 
yet  l)een  observed. 

3.  The  bothriocephahis  latn,9  occurs  in  Holland,  Switzerland  (Geneva),  Pome- 
ran  ia,  East  Prussia,  Hamburg,  and  Rusjiia  (the  German  Baltic  provinces).  It  has 
not  yet  been  observed  in  middle  Germany.  It  is  the  largest  tape-worm ;  it  may  be 
six  or  eight  metres  long,  and  si^metimes  has  over  four  thousand  joints.  The  head 
of  the  botlu-iocepbalus  (Fig.  4:i)  consists  of  a  little  club-shaped  swelling,  with  two 
„  slit-like   depressed  suckers  on  the  sides.     A   long,  thread-like  neck 

joins  the  head  to  llie  younge.st  segments.  The  full-grown  segments 
(Fig.  44)  are  short,  but  are  distinguished  by  their  great  breadth.  The 
largest  segments  measure  in  length  alwut  three  or  four  millimetres, 
and  in  breadth  ten  or  twelve,  but  the  last  joints  are  longer  and  are 
not  so  broad,  so  that  they  have  an  approximately  quadrilateral  form. 
The  uterus  consists  of  a  very  tortuous  canal  in 
the  center.  The  sexual  oritice  does  not  lie  on 
one  side,  as  in  the  ta?nia,  but  in  tiie  middle  of 
the  abdominal  surface,  neai'cr  the  anterior  bor- 
der of  the  segment  than  the  posterior.  The 
eggs  [vide  siqjra,  Fig.  40,  5)  are  of  an  oval 
form,  and  have  a  hood-shaped  lid  at  one  end. 
They  are  to  be  found  in  almost  cver>'  dejection 
of  persons  affected  with  a  botbriocephalus. 
Single  joints  of  the  tiipe-worm  are  not  })assed 
with  the  stools,  but  portions  of  the  w^orm,  several  feet  long,  come  away  from  time 
to  time,  especially  in  the  spring  and  autumn. 

The  noteworthy  life-history  of  the  Ujthrifx'ephalus  has  been  nuide  perfectly  clear 
by  Braun,  of  Dorpat  The  eggs  develop  only  in  fresh  water.  The  embryo  (Fig. 
45),  wdiich  is  formed  in  them  in  a  few  months,  and  is  provide*!  with  six  booklets 
and  with  vibrating  cilia,  is  swallowed  by  fishes,  especially  by  pike  and  eel-pouts, 
and  develops  in  their  nmscles  and  internal  organs  into  cysticerci.  The  infec- 
tion of  man  with  botbriocephalus  comes  from  eating  such  llsh  containing  cysti- 
cer«  i. 

Bymptoms  and  DiagnosiA.— In  many  cases  tape-worms  are  lodged  in  the  intes- 
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Fif»  4'>— Embryo  of  b^nthrioeephalufl 
lAtu«,  with  iiH  L-illaud  c  jaI. 
(Leuckabt.) 


tineB  without  cansmg*  any  morbid  sjrmptoms.    We  can  i<e€ognize  their  presence 
only  by  occasionally  finding  tiie  joints  in  the  dejections. 

In  other  caseh,  however,  tape- worms  cause  a  list  of  disturbances  which  are  often 
exaggerated  by  anxious^  hypociiondriacal,  and  nervous  persons,  but  wliich  ought 
not  U>  be  too  little  reg:arded.     The  symptoms  are 
referredchitifly  to  the  intestinal  canal.     Sometimes 
there  is  quit«  severe  abdominal  pain,  which  may  "  ■ 

ftBSume  a  colicky  character.     Tlie  patient  also  fre- 
quently complains  of  irreg'ularity  of  the  bowels,  ;, 
and  of  occasional  diarrhcea,  which  alternates  with                  '                                  ^. 
constipation.      Many  general   nymptoras  are  ako                                                   ^ 
added  Ut  tliose  menlioned — loss  of  api)etite,  or  at                                                  '^ 
times  marked  voracity,  general  langTiifir,  disinclina- 
tion to  work,  mental  disturbance,  depression,  etc. 
We  can  see  that,  under  such   cir-cumstauces,  the 
general  health  may  suffer  considerably. 

We  must  also  mention  a  number  of  symptoms 
which  probably  owe  their  origin  to  abnormal  reflex 
pnx'esses.  Among'  these  we  s<»nietimes  see  Qiarked 
salivation,  tickling  in  the  iiosi\  dilatation  of  the  pu- 
pils, palpitation,  vomiting,  headache  (migraine),  etc.  In  some  cases  even  severe 
spasms,  and  choreic  ccmditions,  have  been  referred  to  the  presence  of  tape-worms 
in  the  intestinal  canal,  but  it  is  hard  to  decide  how  far  such  a  saippost'd  connec- 
tion can  really  be  regaixled  as  justified. 

Although  many  of  the  symptoms  mentionetl  may  arouse  suspicion  as  to  the 
presence  of  a  tape- worm,  the  diagnosis  can  be  made  only  by  finding  the  joints  or 
egga  of  the  tape-worm  in  the  dejections.  In  many  cases  the  patient  himself 
brings  some  of  the  segments  found  by  him  in  the  dejections  to  the  physician,  but 
in  judging  of  them  a  certain  caution  is  always  necessary,  since  shreds  of  mucus, 
remains  of  f«K)d,  etc.,  are  quite  frequently  presented  to  the  physician,  under  the 
idea  that  they  are  segments  of  taf>e-worni.  If  pf>ssible,  we  should  take  pains  to 
decide  definitely,  from  the  segments  laid  before  us,  the  species  of  tape-wormi 
which  is  usually  not  a  dilRcult  task  if  we  follow  the  anatomical  description  given 
al)ove.  If  we  spread  out  the  pieties  <»f  tjipe-worm  on  a  microscope  slide,  the  thicker, 
fatter  segments  of  the  taenia  ineditM*anellata.  with  its  many-branched  uterus,  may 
usually  be  distinguished  without  difficulty  frnm  the  more  tender  and  more  trans- 
lucent segments  of  the  Uenia  solium,  with  n  smaller  number  of  latei-al  branches 
to  its  sexual  apparatus.  Tlie  statement  of  many  pjttients  that  single  segments  of 
tape-worm  come  from  them  at  other  times  than  when  at  .stool,  and  that  they  find 
them  on  their  underclothing,  almost  always  points  to  the  presence  of  a  taenia 
metliucanellata  in  the  intestine. 

If  we  susiH^ft  a  tape-worin,  without  having  secured  the  Certain  evidence  of  seg- 
ments in  the  dejections,  it  is  a  good  plan  to  give  the  i»atient  a  mild  cathartic,  like 
castor-oil,  or  a  dos«^  of  lM>iled  pimipkin-seeds,  since  after  this,  if  the  intestine  har- 
bors a  tape-TVorm.  single  portions  of  it  almost  always  come  away. 

Treatment,— Tlie  *'fape-wf>rm  cures,*'  which  are  re«^ommended  in  .so  gi^eat  a 
numlM'r  that  we  can  by  no  means  mention  all  of  them  here,  but  only  the  most 
important  and  the  m<»st  serviceable,  aim  at  killing  or  l>enumhing  the  worm,  and 
then  at  removing  it  frt>m  tlie  intestine  in  toto  by  cathartics. 

We  u.sually  l^egin  with  a  .so-called  "preparatory  treatment."  Tliis  is  to  cleanse 
the  intestine,  es]>ecially  the  lai-ge  intestuie,  from  old  fjccal  nia.sses,  in  order  to  pre- 
pare as  free  a  passage  as  f>ossible  for  the  worm.  For  this  purjw>so  we  give  the 
patient  a  mild  laxative,  or,  better  still,  a  large  enema  of  cold  water    We  also  forbid 
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for  a  day  or  two  the  use  of  vegetables,  black  bread,  etc.,  am!  prescribe  inste-ad  a 
limited  diet  of  wbite  breud,  some  meat,  milk,  and  eotfee.  It  is  a  wide-spfe«d  prac- 
tice to  tiike  diudug  the  preparatory  treatment  certain  Rrticles  of  food  to  *'make  the 
worm  ill."  Amoog  tliese  a  siilud  of  fiuely  chop])ed  aud  \ery  Bait  herring  with 
onions  and  garlic  is  especially  i-ecom mended.  A  similar  action  is  also  a-scril>ed  to 
strawberries,  cranberries,  and  bilberr'ies.  Hence,  on  the  day,  and  esj>ecially  on 
the  afternoon,  beft>re  treatment,  we  have  the  patient  take  a  large  amount  of  the 
articles  of  food  mentioned,  such  aa  herriug^  salad. 

On  the  next  morning'^  after  everything  luiis  been  prepared,  after  the  bowels 
have  moved  the  night  before,  etc.,  the  patient  takes  no  bi-e^kfast,  or  only  some 
strong  8 weet  Cfi/e  noir.  Then  he  takes  the  special  anthelmintic,  and  in  one  or 
two  horn's,  if  he  feels  a  great  pressure  in  the  abdomen,  he  also  takes  a  few  syjoon- 
f  uls  of  castor-oil  or  rhuliarb. 

The  number  of  tajuicides  recommended  is,  as  we  have  said,  very  great.  At 
present  the  following  are  most  in  use: 

The  bark  of  pomegrauate-rtfot  icortex  radicis  Punicvp  gninafi)  is  one  of  the 
most  ejtficient  remedies.  We  usually  prescribe  it  in  combination  with  the  ethereal 
extract  of  male  fern,  in  the  following  prescription; 

5    Granati  radicis  corticis, , 5  ^^~'^  (grra.  120-15D) ; 

Aqu£e O  ij  (grm.  1,0(XI). 

Macerate  for  twenty-four  hours,  and  boil  until  it  is  i-edueed  to  3  v  (gnn.  150). 
Add:  Oleore.sina!  fllicis gr.  Isxv  {grm.  5). 


The  whole  amount  is  to  be  t^iken  in  three  or  four  doses  as  near  together  ar 
possible.  In  order  to  obviate  the  bad  taste  of  the  I'emedy  and  to  increase  the 
action  by  intrtKlucing  a  larger  amount  at  once,  it  has  been  reconunended  to  intro- 
duce the  whole  amount  of  a  still  stronger  decoction  of  ixiuiegi^anate  root  at  once 
into  the  stomach  by  means  of  an  oesophageal  tube.  As  a  rule,  it  is  well  to  avt>id 
this  procedure, — To  be  recommended  is  aJso  the  tannate  of  jwlletierine,  prepared 
fi-om  the  pomegranate- root.  It  is  almost  tasteless,  and  in  do.ses  of  8-25  grains 
(grm.  O'S-l'G)  is  said  to  be  a  very  certain  taenicide.  Usually  one  obtains  excellent 
results  with  male  fern.  Two  to  tw-o  and  a  half  dnu-hms  (grm.  8-10)  of  the  extnictura 
fllicis  (P.  G.)  must  be  given  [or  one  aud  a  half  to  two  fluidraclmis  of  the 
oleoresin].     It  may  lx>  put  in  gelatine  capsules  on  account  <>f  its  had  taste. 

Another  remedy,  which  ban  often  proved  succe&sfnl,  is  koxL«;ao-flowers.  We 
give  three  or  four  powders,  each  containing  seventy-five  grains  (grm.  5)  of  i>owdered 
kousso-flowera,  in  white  wine,  giving  a  glass  of  wine  containing  one  powder  about 
every  half-hour.  Rosenthal's  "  kousso  tablets"  are  more  agreeable  tCK  take  and 
are  very  good,  but  they  are  more  expensive.  Twenty  of  these,  of  fifteen  grains 
each  (grm.  1),  may  l)e  taken  without  danger  within  an  hour  with  cafe  noir  or 
lemonade.  During  the  period  of  treatment  the  pntiont  must  lie  as  quiet  as  pos- 
sible in  order  to  avoid  vomiting.  Up  to  the  present  time  we  have  not  had  suf- 
ficient experience  of  the  koussiue  or  kosseine,  prepared  from  the  alcoholic  extinct 
of  kousso-leaves,  which  is  said  to  be  very  efficient  in  doses  of  thirty  to  forty-ftve 
grains  (grm,  2-3). 

Of  the  other  remedies  we  may  mention  kamala,  one  to  thi'ee  drachms  (grra. 
5-10)  of  the  powder  in  wine  or  water,  and  oil  of  turi)entine,  one  or  two  ounces 
(f^tn.  4(J-C0)  in  two  doses  in  milk — an  efficient  but  rather  dangerous  remedy  in 
the6e  doses — and  picro-nitrate  of  potassium.  We  may  also  pi-escribe  male  fern 
in  powdcj-s  of  a  drachm  (grm.  4)  each,  taking  three  or  four  ix)wdei"3  within 
Bii  hour. 

The  ti-eatment  is  to  be  regarded  aa  absolutely  succeasful  ouly  when  we  find  the 
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be4id  of  the  tapeworm,  as  well  as  its  joint*^  in  tlif*  patient's  dejections.  We  may 
best  search  for  the  head  in  the  faeces  by  diluting  the  dejcctioa  vnth  water,  stirring 
it  repeat<?dl.v,  and  piuring  otf  the  water.  The  tapeworm  then  remaiDs  at  the 
bottom  of  tlie  vessel. 

Every  tape-worm  treatment  is  rather  drastic,  and  hence  it  la  well,  after  the 
treatment  is  over,  to  recommend  the  patient  to  be  prudent  in  his  diet,  and  to 
be   cai'efal   about  hLs  digestive  tract  for  some  time.  » 

In  persons  who   are  very  weak,  or  who   hrive  some  ^^ 

other  disease,  we  do  not  wiUingly  undertake  to  remove 
a  tape- worm  without  urgent  reasons;  but  in  people 
who  are  otherwise  healthy  it  is  always  well  to  get  rid 
of  a  tape-worm,  even  if  it  causes  no  severe  symptoms. 
Of  course  only  the  tiiMiia  solium  is  attendwl  with  the 
serious  danger  of  the  cysticerci  invading  the  hniin  (see 
ctiiieaseB  of  the  bntin;.  The  lx*st  time  for  imdertakiTig 
a  trentmenl  is  when  joints  or  large  pieces  of  the  worm 
come  away  quite  freriuently  of  their  own  accord.  We 
should  never  prescHbe  a  treatment  on  the  mere  state- 
ments or  suspicions  of  the  p[ilient.  We  must  always 
convince  oui-ftelves  with  complete  certainty  of  the 
presence  nf  a  tape-worm  in  the  intestine. 

We  must  finally  mention  that  the  only  efTicient 
prophylaxis  against  acquiring  a  t^ipo-worni  lies  in  en- 
tirely avoiding  the  use  of  raw  or  half-cooked  beef  or 
pork.  The  more  widely  .««|)read  the  taking  of  raw  meat 
is,  as  in  Abyssinia,  the  more  ci^mmon  are  tape-worms 
in  man.  Certain  callings,  like  those  of  cooks  and 
butchers,  ai*  also  esi>ecially  eximsed  to  infection. 


2.  Round-wDnns. 

Vatnral  Hiatory.— Ascttrides  are  pale-roddish,  cyl- 
indriral  worm>,  |Hjint«Ml  at  both  ends,  with  the  sexes 
in  dilferent  individuals.  The  females  are  thirty  or 
forty  centimetres  long,  the  males  about  twenty-five. 
At  the  cephalic  end  of  the  worm  are  found  three  lips 
furnished  with  fine  teeth.  The  taU  is  straight  in  the 
females  and  curved  in  the  males.  In  the  female  sex- 
ual oi^gans  (Fifr.  H\)  sixty  millions  of  e^gs  may  develop, 
at  a  rough  estimate.  These  eggs  are  often  found  in 
the  faeces  of  people  who  have  round-worms  in  their 
intestines  (see  Fig.  40,  8).  They  have  a  great  capacity 
of  resisting  external  inlluences,  and  a  worm-like  em- 
bryo develops  in  them  in  a  few  months.  Tlieir  further 
fate,  and  the  form  and  manner  in  which  infection  usu- 
ally takes  place  in  man.  are  not  yet  areuralely  known. 
It  is  pr<>ba!>le  the  parasites  are  spread  without  any  in- 
termediat-e  host  by  diivct  ingestion  of  the  eggs  whicli 
contain  the  embryos. 

The  round-worms  inhabit  chiefly  tlie  small  intes- 
tine.   In  severe  vomiting  they  often  reach  the  stomach  and  are  vomited  up.     In 
indiriduaJ  cases  they  have  been  found  in  the  bile-ducts,  in  the  air-passages,  and, 


Fio.  4fl.— (From  rtBLLEii.^— A«C«» 
ris  (uftibrlcoUifH.  Feni*le.  148 
iTtill)iu«*lr«?ft  lon^,  u,  Vfixinft. 
b.  Intr^stlnp.  c  Bmindnry  lie- 
Iwwu  the  utenw  nnrl  oviiluct*. 
d.  LnnKitudlDAl  b«Qda.  e.  Coil 
of  ovtducia  and  ovaries. 
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after  perforation  of  the  intestine,  in  the  abdominal  cavity.  T)ie  number  of  round- 
wcirms  existing  at  the  same  time  in  the  intestines  may  be  very  c».>nsiderabk\  We 
find  them  most  commonly  in  children  and  in  adults  from  the  lower  classes. 
Round-worms  have  been  repeatedly  observed  to  crawl  o\it  of  the  aniLs,  the  mouth, 
or  the  nose  of  children  during  sleep. 

Tlie  round- worm  is  also  common  in  hogs  and  cattle  as  well  as  in  man. 

Symptoms.— In  general,  the  round-worms  are  innocent  pamsites^  which  may 
exist  in  kirge  nimibers  in  the  intestines  wltliout  any  bad  results.  Exceptionally 
they  cause  symptoms  similar  to  those  ascribed  to  ta?nia} — abdumlual  pain,  languor, 
itching  of  the  nose,  burning  in  the  eyes,  etc. — symptoms  which  are  all  ambiguoua^ 
and  whose  definite  connection  with  the  presence  of  round-worms  it  is  hard  ta 
make  out.  Tli©  casea  recorded  in  literature  are  quite  numerous  in  which  severe 
nervous  symptoms  have  been  caused  by  round  worms  and  hav^e  disappeared  after 
the  removal  of  the  parasites.  However  cautious  we  niay  l)e  in  accepting  such 
statfuieuts,  nevertheless  their  credibility  can  not  be  wholly  deuiecL  We  would 
mention  especially  convulsions,  epileptiform  seizures,  choreic  and  cataleptic  con- 
ditions, contractui-e^,  and  temp*>nu'y  mental  disturljances,  which  are  claimed  to 
be  excited  by  ascariilcs.  Milder  nervous  attacks— like  headache,  vertigo,  dilated 
pupils,  and  chills—are  quite  frequently  seen  in  childi-en  with  ascarides. 

In  some  ciises  the  pi-esence  of  ascarides  may  excite  much  more  severe  sjnnp- 
tonis  by  unfortunate  accidents  as,  for  example,  sudden  sutl'ocation  from  the 
entrance  of  a  round-worm  into  the  larynx.  When  a  very  large  number  of  i-ound- 
wornis  have  been  present  in  the  intestine,  severe  symptoms  of  intestinal  stenosis 
have  been  observed  fi"om  their  rolling  together  into  a  biUl.  If  a  round- worm 
crawls  into  the  bile*ducts,  it  may  give  rise  to  jaundice,  and  even  to  tlie  develop- 
ment of  an  abscess  of  tlie  liver.  In  the  abscesses  of  the  anterior  alxlominal  wall, 
usually  termed  '*  worm  abscesses,"  the  round-worms  probably  play  a  purely  acci- 
dental part.  We  have  to  do  in  such  cases  with  iierityphlitic  abscesses  or  with 
inflamed  herniie,  which  have  t)erforated  externally,  by  which  the  round-worms 
which  are  accidentally  found  in  the  intestines  pass  out,  without  ha\'iug  any  causal 
relation  to  the  abscess. 

Treaftnent,  — The  oldest  and  most  appi^jved  remedy  against  ascarides  is  worm- 
seed — santonica.  Tliis  is  best  given  in  the  form  of  an  electuary — santonica,  a 
drachm  (grm.  5);  jalap,  fiiteen  grains  (grm.  I);  and  syrup,  an  ounce  (grm.  30),  to 
be  takeu  in  three  doses— in  combination  with  a  cathartic.  Of  late,  worm-seed,  on 
account  of  its  bad  taste,  1ms  been  almost  wholly  replaced  by  santx^uiin,  which  ia 
derived  from  it.  This  is  prcscnl>e«l  in  one-  or  two-grain  {grm.  0  05-0  10)  powdei-s, 
or  still  more  frequently  in  the  form  of  santonin  troches  ('*  worm-lablets ''),  which 
may  be  hiul  of  any  aiwthecary.  It  is  well  to  give  santonin  also  in  connection 
with  a  cathai*tic,  like  calomel.  We  let  the  patient  take  one  or  two  dose.s  of  san- 
tonin in  the  morning  for  tlui?e  days,  and  on  the  fourth  we  give  a  cathartic.  Sevei'e 
symptoms  of  poisorung— spasms— liave  been  seen  only  occasionally  from  the 
carele.ss  use  of  it,  Mikler  symptoms,  like  a  yellosvne^ss  of  the  urine  and  ctinjuuc- 
tivft\  and  xanthopsia,  or  seeing  everything  as  yellow,  are  somewhat  more  fre- 
queuL 

3.  Oxyurii  vermicttlaris. 

(.Siai-morm*.    fiin-ieorjo*,) 

Natural  Hifltory. — The  oxyures  are  little  round  worms,  the  females  ten  or 
twelve  niillimetn?s  long,  the  males  only  three  or  four  (see  Figs.  47  and  48).  The 
eggs,  when  they  reach  the  human  sbomach,  develop  very^  rapidly.  The  embryos, 
set  free,  collect  in  the  small  inieatine  and  later  in  the  caBcum,  where  they  soon 
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become  mature.  The  imprecated  female  UKuaUy  crawls  dowTj  into  the  rectum, 
defX}sits  her  eg-gs  tberv,  and  either  crawls  out  of  the  anus  herself,  or,  like  the 
male,  is  evacuated  with  the  fjeces.     The  whole  devel-  |     ^ 

opment  of  the  uxyuris  occupies  about  a  fortnight. 
The  total  number  of  oxyui-es  present  in  the  intestine 
at  the  same  time  may  Ije  very  considembie,  wi  that 
"the  whole  mucous  luetubrane  of  the  large  intestine 
is  covered  with  them  liJke  fur.'' 

The  infection  by  the  e^-gs  of  the  oxyuris  probably 
take8  place»  aB  a  rule,  from  one  man  to  another,  since 
the  eggs  stick  to  the  hands  {in  scratching:  the  anus), 
and  are  thus  communicated  ti)  frmd,  bR^ad,  fruit,  etc. 
In  children  and  dirty  adult«  auto-infection  may  often 
be  repeatetl  in  on  aTiatofjcnus  manner. 

Symptoms  and  Treatment.— The  oxyures  found  in 
the  upper  jwrtious  of  the  Uilchtine  and  in  the  ciecum 
cause  no  symptoms  whatever,  but  in  the  lower  j«irt 
of  the  rectum  their  pi'eseuce  causes  local  symptoms, 
eaiMjcially  a  very  severe  feeling  of  itching  and  burn- 
ing in  the  anuSj  which  makes  the  child  constantly 
scratch  and  dig  with  his  lingers.  Thi.s  itching  of  the 
anus  is  mfjst  severe  at  night  in  be<l.  In  girls  the 
oxjmres  frequently  travel  into  the  vaginu,  by  which 
an  intense  itching  is  also  set  up  there,  which  some- 
times leails  to  nijistiirbiition.  In  st]»me  cases  in  boys 
and  men  03£yui*es  have  been  found  to  be  the  caui^e 
of  abnormal  sexual  irritation. 

The  diagnosis  of  oxyures  is  not  difficult.  Our  at- 
tention is  called  to  the  itching  of  the  ^nu^<,  und  we 
bx>k  for  worms.  8inp;le  worms  are  easily  founii  in 
the  dejections,  and  often  on  the  .skin  about  the  anua. 
The  diag-nosis  is  made  more  certain  hy  flnding  the 
C^gs  (Fig.  40,  G)  in  the  fueces  under  the  mici'oscope. 

Treatment  can  remcjve  the  oxyures  from  tlie  rec- 
tum with  ease,  hut  only  with  dilllcuUy  fn>tn  the  up- 
per portions  of  the  intestine,  especially  from  the  cie- 
eum  and  the  vermiform  afjpoudix.  Sarttoniu  is  gen- 
erally usod,  but  wo  muKt  iilsit  prescribe  large  enemuta 
of  cold  waiter  and  cathartics  intenmlly.  Instead  of 
ordinary  water  we  may  une  soa|>-su<Ls,  vinegar- water, 
and,  in  severe  cases,  a  we^ik  s<ilutirni  of  <x>rrosi%'e  .sul>- 
limate  (1  to  10,000)  in  the  enemata.  The  itching  of 
tlie  anus  is  relieved  by  rubbing  on  a  little  mercuhul 
ointment. 

[Enemas  containing  infusion  of  qnasssia,  alum, 
eucalyptol,  tiuniin,  etc.,  are  mucli  in  use.     A  phiin 

enema  should  be  given  tirst,  to  unlnad  the  rectum  and  clean  the  membrane  as 
far  as  possible,  so  that  the  anthelmintic  may  reach  the  worms  when  introduced.] 


rra.4S. 

Fio.    47.  —  OxyuHf*    »««rmkulnris. 

NaiurAl  fiixe.     1,   Kciualf.     12. 

Twu  iimleji. 
Fk»  4H --<Fr^>m  HiLtEn.)   Oxjrurlii 

veniiJculariii,      eDl&rged.        a. 

Mntiire    fcinmle,    not    yet     tm- 

l»reK'nat^?d.   fc.  MoJe.    c.  Fenialo 
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4.  Anchylostomam  duodenale. 

The  anchyloatomum  duoden^tle  is  a  worm  first  observed  in  upper  Italy  and  in 
Egypt,  which,  singly  or  in  large  numbers,  inhabits  the  upper  poilion  of  the  small 
intestiue,  especially  the  duodenum,  but  also  the  jejunum  und  ileum.  The  male 
is  six  to  ten  milliineti-es  ]img,  the  female  ten  to  eighteen.  At  the  cephalic  end 
(Figs.  49,  &0)  is  found  a  bell-shaped  mouth-capsule,  which  is  pnjvidetl  with  two 
811  lal]  teeth  on  its  doi*sal  edge,  and  four  larger  curved  teeth  on 
its  ventral  edge.  With  this  sucking  and  biting  apparatus  the 
worm  fixes  itself  firmly,  like  a  wet  cup,  on  the  intestinal  mu- 
cous mc^mbrane,  and  is  nourished  by  the  blotid  which  it  sucks 
out.  The  places  in  the  intestine  to  which  an  anchylostomura 
has  fastened  may  be  recognized  in  the  cadaver  a^s  little  ecchy- 
moses.  The  worms  sometimes  bore  completely  into  the  inner 
part  of  the  mucous  coat. 

If  the  intestine  harbors  many  anchylostoma,  the  small  but 
constiint  loss  of  blood  caused  by  them  is  not  without  influence 
on  the  organisin.  The  symptoms  of  a  severe  anaemia  gradu- 
ally develop.  Griesinger  first  made  the  discoveiy,  in  the  year 
1854,  that  llie  disease  long  known  by  the  name  of  *'  Egyptian 
chlorosis "  was  caused  by  the  anchylostomum  duodenal©. 
Since  then  c<.infirniatory  observations  have  been  made  in 
many  parts  of  tlie  tropics.  Of  late  years  the  nuchylostoma  dis* 
ease  has  become  well  kno%vn,  because  it  occiu'i'ed  with  great 
frequency  among  the  Italian  lalwrers  employed  in  building 
the  St.  Ootlxard  tunnel.  In  Germany,  too.  cases  have  repeat- 
tiUy  been  detected,  especially  among  brick-makers  in  the 
Rhineland  and  elsewhofe,  who  work  in  wet  clay-pits.  The 
infection  probably  takes  place  chictliy  fi'om  drinking  impure, 
muddy  water,  in  which  the  cgg^  of  the  anchylostomum  are 
found. 

The  symptoms  of  the  dkease  consist  of  a  gradually  increas- 
ing genertd  anLcmia.  for  which  no  sjiecial  organic  lesion  can 
be  made  out  olij(Ttively  as  a  cause.     The  patient  alsf)  suffers 
from  very  gi'CJit  general  weakness  and  languor,  constraint  in 
breathing,  i>alpitation,  headache,  oedema,  etc.     The  changes 
in  the  blood  (oligocytha'mia,  poikilocytosis)  are  precisely  similar  to  those  sc*en  in 
pernicious  ima?mia.     The  disease  may  last  for  months,  or  even  years,  and  it  often 
ends  fatally,  if  it  be  not  recognizetl  and  treated  in  time. 

Leichtenstorii  has  made  numerous  and  accurate  observations  with  regard  to 
the  brickmakci*.s  of  Cologne.  He  states  that  no  sjTuptoms  are  obsc^rved  for  tliree 
or  four  weeks  after  infection  with  the  embryos  of  the  anchylostomum.  Some  five 
or  six  weeks  after  infection,  wlien  the  parasites  become  sexually  mature  and  breed, 
there  appear  bloody  <iiarrhoe?a,  intestinal  colic,  and  accompanying  x>rogressive 
anaemia.  At  this  time  thei-e  is  probably  more  shifting  about  of  the  parasites  in 
the  intestine,  while  they  later  become  more  fixed.  This  explains  why  the  dis- 
ease evinces  a  more  acute  and  severe  character  at  first,  and  tlien  takes  on  the 
form  of  a  clu'onic  ana'niia,  with  great  diminution  or  cessation  of  the  bloody 
stool  S- 

The  diagnosis  is  easy  if  we  only  think  of  the  y>osaibility  of  ancbylostoma, 
Many  eggs  may  be  found  in  the  freces,  without  great  trouble;  these  are  quite  like 
the  &gg3  of  ascaris  lumbricoides,  only  they  are  a  little  smaller.      After  using 
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cathartics,  the  full-grown  worms  have  often  been  found  in  larg^  numbori  in  the 
patient^s  d<?jwtious. 

If  the  trouble  is  correctly  diagnosticated,  treatment  will  usually  ^ve  good  re- 
sults. We  prescrih<j  the  same  anthelmintics  as  for  the  other  intestinal  pjirasitea, 
eai>ecially  niulo  fern  in  larjfe  doses,  and  also  catharties  and  eneiuata.  In  this  way 
we  often  succeed  in  renioNTng*  the  parasites  entirely  from  the  intestinal  canal,  and 
thus  bring  about  a  complete  cure,  even  in  severe  cases.  Less  certain  in  its  etfecta 
is  doliarina  (made  from  flcus  doliaria),  of  which  the  dose  is  one  drachm  (grm.  4  0) 
three  times  a  day. 

5,  Xnchocepkaioi  dlffpar. 

The  trichocephalus  dispar  is  a  worm  four  or 
five  c<*iitimelTes  long,  whose  anterior  part  is  very 
thin,  but  whose  posterior  part  is  decidedly  thick 

(Fig.  5l^ 

The  cliief  dwelling-place  of  the  bnchocepha- 
lus  u*  tlie  caecum,  wherc^  it  is  often  found  singly 
or  in  large  numbers.  It  seems  to  have  no  clini- 
cal significance.  At  the  most,  if  pi'esent  in  very 
large  numbi^ra,  it  may  give  rise  t'l*  fax'al  impacti<jn,  typhlitis,  etc.,  but  up  to  the 
present  time  no  suck  occurrence  litis  been  actually  dtimonsti'ated. 


Fig.  51. 


(FromHEtrjEJi.) 
dlApar. 
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SECTION  YI. 
Diseases  of  the  Peritoneum. 

CHAPTER   T. 
ACUTE  PERITONmS. 

iEtiologj. — There  ai*e  two  ways  by  which  inflammatory  agents  most  frequently 
reach  the  |>eritoneumr  one  is  from  the  gastro-intestinal  tra<^'t,  and  the  other — in 
women — is  from  the  genitals. 

All  the  diverse  forms  of  idceration  which  attack  the  digestive  canal  may  in- 
volve the  Siennis  layor.  In  such  a  case  an  inflammation  arises  which  is  at  first 
limited,  but  may  un*b*r  certain  cirrumstanres  iK'Coiue  nioi'e  extensive.  This  in- 
flammation may  \m  regarded  as  analogous  to  that  nf  the  pleura  in  pneumonia ;  but 
the  anatomy  ot  the  stomach  and  intestine  is  such  that  very  often  an  ulcer  in 
their  walls  end>»  in  a  coniplete  pei-foration.  If  this  occurs,  the  intlamniatory 
germs  contained  in  the  prinifc  vijtp  at  once  escape  into  the  peritoneal  cavity  and 
there  excite  an  intlammatioo^  wliich,  fr«>ra  the  specific  character  of  its  cause,  is 
invariably  purulent,  and  very  fnH|ueiitly  is  at  the  same  time  septic  or  ichorous. 
The  ]>assibility  of  a  peritonitis  duo  to  perfoi'ation,  as  a  result  of  the  various  ulcera- 
tive processes  of  the  stomach  and  intestines,  has  been  frecjuently  refL^rred  to  in  the 
previous  sections  of  this  work.  Thus,  it  may  occur  in  simple  ulcer  and  in  ulcerat- 
ing cancer  of  the  stomach;  in  typhoid,  tubercular,  or  dysenteric  ulceration  of  the 
intestine;  in  ulcemtion  of  the  intestine  alHive  intestiual  stenoses  of  many  vnrie- 
ties;  and  in  the  small  ulcers  of  the  verniiforni  appendix  due  to  the  pressure  of 
hard  subetonces. 
29 
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The  femalt?  orfraiis  of  jcreneration  are  the  other  frequent  source  of  peritonitis. 
In  labtr  iintl  pifmiiture  delivery  the  genital  tintct  is  often  tlireetly  infected.  The 
infection  may  llIso  occur,  al thou tjh  niuch  less  freriuently,  at  other  times;  for  exam- 
ple, (luring  menstruatioii.  The  various  forms  of  ititlauimation  which  are  thus  sot 
up,  includiuy  endometritis,  metritis,  and  parametritis,  may  in  several  different 
ways  roach  tlie  pi^ritoneum  ami  excite  peritonitis.  A  septic  inflamnrntion  of  the 
endometrium  may  involve  the  peritoneum  by  direct  extension  up  the  Fallopian 
tubes.  In  other  cases  it  is  throug-h  the  lymph-vessels  thiit  a  purulent  metritis  or 
parametritis  spreads  to  the  peritoneum.  The  larg^cr  pamnietritic  abscesses  may 
break  int<i  the  peritoneal  cavity.  It  is  to  be  particulariy  noticed,  however,  that  in 
many  cases  of  septic  ptierijeral  peritonitis  the  uterus  and  its  apijenda^res  are  in  a 
perfectly  normal  condilion,  having:  starved  merely  as  a  gateway  tii  the  influminu' 
t<iry  agTcnts  without  suffering  any  harm  themselves. 

Besides  these  two  chief  sources  of  |>eritonitis,  numerous  others  are  pc^sible, 
althougfi  nmch  less  fi-equeut 

Sometimes  peritonitis  is  due  Ui  an  exteusion  of  iuflauimjition  from  other 
alidomimil  vL^icera.  Hepatic  abscess,  suppurating  hydatid  cysts  of  the  liver,  ulcer 
of  the  biliary  ducts,  splenic  abscess  or  infarction,  purulent  nephritis  or  pyelitis^ 
ahs(*ess  near  tlie  bladder  or  in  the  prostate,  suppuratinjij  ovariau  cysts,  tubal  preg- 
nancy, psxjas  ah.Hcess,  and  Potfs  disease— all  these  may  produce  peritonitis,  either 
by  direct  extension  or  by  perforation. 

It  is  worthy  of  note  that  peritonitis  may  fjccur  as  a  sequel  of  pleurisy.  The 
pleural  and  peritoneal  cavities  are  directly  connectetl  by  tlie  lymph-vessels  of  the 
diaphrag-ra;  and  empyeoia  as  well  as  tubercular  pleurisy  (see  next  chapter)  may 
sprc^atl  to  the  i)ei'iU>neinn. 

Penetrating  wonmls  of  the  abdomen  are  a  fruitful  source  of  acute  peritonitis. 
Surgical  operations  upon  abdominal  organs  couie  under  the  same  heat'.  A  large 
number  of  lapait>tomies  proved  fatal  before  LLstc^rism  was  intnjducetl,  because  the 
inHammatory  genns  thus  admitted  excitwl  a  ditf  use  septic  peritonitis.  Even  tap* 
pijig  the  abdomen  foi'  ascites  may  cause  acute  peritonitta  if  the  tr(X*ar  is  not  asep- 
tic. Abtlorniual  iujuriesj  in  which  the  walls  are  not  penetrated,  very  rai*ely,  if 
ever,  give  rise  to  peritonitis.  One  way  in  which  they  have  been  said  to  produce 
it  is  by  exciting  internal  haemorrhage.  In  the  new-born,  peritonitis  sometimes 
re.sull8  from  infection  through  the  navel. 

Two  diseases  still  remain  to  be  mentioned,  in  the  course  of  which  acute  peri 
tonitiii  may  be  develoiied,  although  tha  occurrence  is  a  rm'e  one— acuUi  articular 
rhouuiatism  and  nephritis.  It  may  either  he  one  of  the  sympionis  of  these  dis- 
eases or  an  inde|)endent  complication.  We  are  somewhat  in  doubt  as  to  how  It 
arises.  In  acute  articular  rheumatism  it  nmi^t  be  regai'deil  as  amilogous  to  the 
pleurisy  and  pericartlitis  which  otx^ur  in  the  com^se  of  this  diw^ase,  fur  they  also 
involve  serous  membranes.  We  should  likewise  bear  in  mind  the  |X)ssibility  that 
the  inflammation  may  extend  from  the  pleura  to  the  peritoneuiu  through  the 
lymphatics.  Acute  peritonitis  has  now  and  then  Ix'cn  ohsen-'cd  in  the  various 
forms  of  nephritis,  both  acute  and  chronic,  inclusive  of  amylftid  disease.  It  usu- 
ally proves  fatal  in  these  cases.  Possibly  the  retention  of  urinary  impurities  in 
tlie  l>lo<i(l  plays  some  part  in  the  development  of  this  form  of  peritonitis. 

Pathology. — Like  the  analogous  inllummations  of  the  |deuT'a  and  pericardium, 
peritonitis  is  divided  into  ditferent  varieties  accortliug  to  the  chiu*acter  of  the 
iutiainmatory  e.vudation.  The  nature  of  the  exciting  cause  of  most  cases  of  pori- 
t4initis  is  such  that  by  far  the  most  frequent  variety  is  the  fibrino-purulent.  If  the 
process  involves  the  entire  peritoneum — that  is,  if  there  is  a  ''dilfuse  general  peri- 
tonitis'*—we  generally  find  upon  opeTiing  tlie  abdomen  that  the  jwirietal  layer  of 
the  peritoneum  and  the  outer  surface  of  the  intestinal  coils  are  distinctly  reddened. 
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from  marked  vascular  injection.  There  may  even  be  small  ecchymoses  here  and 
there.  The  serous  membrane  is  clouded,  a  result  |>artly  of  desquamation  of  its 
endothelium^  and  partly  of  the  more  or  less  abimdant  6brinous  exudation  which 
covers  the  i>eritoneutii  with  a  sheet  of  coagulated  fibrin.  Very  often  the  coils  of 
intestine  have  forme*l  numer<ius  adhesions  with  one  another  (eomimre  plc'urifc 
adhesions).  In  vasts  of  l>rief  duration  these  can  still  be  easily  broken  up,  but  aft<  r 
a  prolonged  illness  they  are  extremely  firni.  Tliere  is  usually  also  some  fit-e,  fluid, 
fihrino-pui-ulent  exudation  in  the  abdominal  cavity.  Its  amount  varies  greatly. 
Sometimes  there  is  only  a  small  quantity  of  opaque  fluid  in  the  dei>endent  por- 
tions of  Uie  cavity;  sometimes  thei*e  are  many  cjuarK  causing  great  distention  of 
the  alxlomen.  The  exudation  seldom  inclines  to  a  sero-purulent  character.  It  is 
u.suidly  predominantly  purulent.  Very  often  the  purulent  exudation  unilerj^^oes 
decomposition  into  the  offensive  sanious  flniil  of  8e])tic  peritonitis.  Tin's  is  par- 
ticularly apt  to  occur  when  the  disease  originates  frtim  an  intestinal  |)erforation 
or  from  puerperal  i>oisnning.     The  perforation  through  the  walls  of  the  intestine 

sometimes  so  large  as  to  admit  considenihle  amounts  of  intf»stinal  gases  and 
int«>  the  jieriU>neal  cavity.  It  is  also  jwrjssible  that  the  putrefaction  of  p>ri- 
toneal  exudations  may  generate  offensive  gases.  In  rare  iijstanc»?s  the  exudation 
is  ha?raorrhagic ;  but  most  cases  rtf  hseniorrhagie  perittmitis  do  not  belong  here^ 
but  come  raiher  under  the  tuliercular  form  {ride  infra). 

In  Bevere  and  pi-otracted  cases  of  peritonitis  the  intestine  is  involved  to  a  cer- 
tain extent.  There  is  a  collateral  inflammatory  oedema  of  its  walK  cau.sing  some- 
tiioes  a  considerable  incrt'^ase  in  thickness,  while  at  the  same  time  they  may  be 
non-resistant  and  eanily  torn.  The  weakness  of  the  muscular  layer  of  the  intes- 
tine may  amount  to  complete  paralysis,  and  thus  permit  excossis^e  intestinal  tym- 
panites, either  diffuse^  or  local. 

Milder  forms  of  genera!  peritonitis  with  sei'o-fibrinouSjOr  chiefly  seiY^us,  exuda- 
tion are  relatively  infrequent.  Under  this  head  would  come  certain  apparently 
primary  and  usually  chrtnjic  cases  with  favorable  issue  and  also  the  peritotiitis  which 
sometimes  occurs  as  a  sequel  of  an  ascites  which  has  existed  for  s<>me  time  (see  next 
chapter").  Probably  alscj  in  those  rai*e  cases  whei-e  a  peritonitis  arising  in  the  course 
of  acute  rheumatism  has  ended  in  recovery,  the  exudation  Ivan  been  scmtlbririoivs. 

We  have  spoken  thus  far  of  diffuse  general  peritonitLs,  but  easfs  are  not 
rarely  seen  of  ciivumscribed  or ''encnpsulated"  peritonitis.  Here,  nlso,  we  have 
mild  varieties  with  fibrinous  exudations  on  the  one  hand,  and  on  the  other  p\iru- 
lent  inflammation.  Tlie  milder  inflammation  is  a  result  of  the  extension  of  the 
most  varied  forms  of  inflammation  in  neighboring  org^ins.  Thus,  deep  intestinal 
ulcers,  for  ejcample,  give  nst*  to  a  mild  c  in- urn  scribed  inflanmiation  of  the  corre- 

mding  portion  of  the  s*'n>us  layer.  A  siunlar  condition  n^sults  froni  Bui>erficial 
jlenic  infarctions;  from  various  hepatic  di«ea.si*8,  when  they  reach  the  surface 
of  the  liver;  and  from  numetTnLs  pathological  conditions  of  the  female  genital!*. 
In  many  of  these  cases  the  iMnritouitis  takes  a  chnjnic  course  and  leads  to  adhe- 
sion.s,  and  hence  is  chilled  adhesive  peritonitis. 

Circumscribed  purulent  peritonitis  has  precisely  the  same  a?tiol(»gy  as  the 
general  form,  with  this  single  diffei-ence,  that  Arm  atlhesions  are  quickly  formed 
around  the  spot  whence  the  inflammation  proce^-ds,  limiting  it  and  pi*eventing  it 
from  involving  the  entii*e  peritoneum.  It  occurs  mmt  frequently  a»s  a  purulent 
j)ori typhlitis  ((/.  r.)  c(uise<iuent  ui>on  perforation  of  the  vermiform  apjiendix;  and 
also  as  pelvic  peritonitis,  which  is  a  possible  sequel  of  most  of  the  forms  of  puer- 
peral inflammation  to  which  the  uterus  and  its  api>cndages  are  liable.  It  may 
also  ffdlow  perforative  gastric  or  intestinal  ulcer,  hepatic  abacoss  with  perforation, 
and  analogous  affections.  So-called  sub-diaphragmatic  abscess  is  a  form  of  encap- 
sulated purulent  |>eritouitis. 
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Histologically  considered,  acute  iieiitoiiitis  Ls  perfectly  analogoas  to  the  in- 
flamnialory  pfocesses  which  attack  other  serous  membranes.  The  eudothelium 
becomes  degenerated,  and,  for  the  raost  part,  is  cast  off.  There  is  an  exudation 
frx">in  the  blood-vessels  of  a  fibrinous  fluids  which  is  ]>artly  ooagulable,  and  with 
this  exudation  round  colls  escape  in  greiiter  or  less  abundance.  In  the  further 
prof^ress  of  the  disease  there  Ls  an  inflauiniatory  new  growth  of  vascular  connect- 
ive tissue,  which  probably  orifjiuates  chiefly  from  the  endothelium  and  the  perma- 
nent tissue-cells,  but.  according  to  some,  starts  in  part  also  from  the  wandering 
cells.  The  new  formation  of  blood-vessels  certainly  seems  to  be  chiefly  due  to 
budding:  fixmi  the  ciipillaries  of  the  serosa.  Thus  arise  the  adhesions  of  connective 
tissue  and  the  false  membranes  found  in  chronit:  casc«  between  the  different  coils 
of  intt'stine.  They  lead  in  process  of  time  to  marked  thickeninnr  and  retraction 
of  the  omentum  and  mesentery  { jjeritonitis  deformans).  Most  cases  of  purulent 
peritonitis  prove  fatal  in  the  early  acuto  sta.i?e.  If  a  case  recovers,  the  exudation 
underproes  fatty  degtjneratiou,  and  its  cellular  constituents  are  thus  disintegrated 
and  then  are  absorbed. 

The  results  of  circiunscribed  purulent  peritonitis  ore  detailed  in  connection 
with  the  clinical  history. 

Clinical  History, —1.  Acute  General  Peritonitis,— The  following:  description 
applies  chiefly  to  the  severe  purulent  form,  the  ont?  by  far  most  f  re^juently  met  with. 
It  r»ccurs  in  most  instonces  after  perfortition,  in  puerperal  cases,  and  aft«r  external 
injuries,  such  as  surgical  ofK^ratious.  In  most  of  these  cases  the  peritonitis  is  a 
Becondary  disea-se,  so  that  it  must  obviously  be  gi*eatly  modified  in  its  general 
characteristics  and  behavior  by  tlie  orig-iual  trouble.  In  the  first  place,  the  on- 
pet  is  mollified.  Many  cases  of  pcHlouitis  due  to  perforation  bey  in  abruptly,  the 
patient  having  been  previously  in  perfecrt  health.  Thus,  as  already  mentioned, 
the  first  indication  of  a  g-astric  or  duodenal  ulcer  may  be  given  by  iJerfi>nttioD. 
Most  o^ses  of  |M>rforation  of  the  vermiform  appendix  present  equally  sudden  and 
unexpected  symptoms. 

There  are  many  other  c^ses  where  the  symjjtoms  of  peritonitis  supervene  upon 
those  of  some  gra.ve  disease  already  existing.  For  example,  typhoid  fever, 
intestinal  tuberculosis  or  intestinal  stenosis,  may,  by  causing  jwrforation,  excite 
a  peritonitis.  Here  the  symptoms  of  this  secondary  disease  may  be  more  or  leas 
completely  veiled  by  the  other  grave  local  and  constitutional  disturbances. 

Again,  an  acute  general  peritonitis  may,  as  we  have  alrtiady  said,  be  the  sequel 
to  a  local  and  circumscribed  inflammation  of  the  peritoneum.  Thus,  u  purulent 
perityphlitis,  or  a  purulent  puerperal  pelvic  [>eritonitis,  may  finally  l>ecome  uni- 
versal. In  such  unfortunate  cases  the  chanj2:e  in  symptoms  is  often  gradual,  and 
is  not  clearly  pronouneefl. 

We  have  nnw  indicated  certain  variations  from  the  general  course  of  the  dis- 
ease; but,  with  these  exceptions,  almost  everj  case  of  acute  general  peritonitis, 
whatever  its  aetiology,  presents  clinical  syujptoms  which  are  so  characteristic  and 
typical  that  a  general  dea4.*ription  of  the  disease  will  Iks  both  easy  and  'advanta- 
geous. 

The  symptoms  of  acut-e  peritonitis  form  two  groups,  the  local  and  the  constitu- 
tional. The  latter  are  the  result  of  the  local  disturbance  acting  upon  the  general 
condition  of  the  patient. 

Of  the  hKal  sy niptorns,  pain  deserves  to  be  nam'jJ  flrst.  It  is  usually  the 
earliest  symptom ;  and,  as  the  disease  pr<igresses,  it  Is  geuemliy  the  excruciating 
alxlominal  pain  which  attracts  most  attention.  The  localixatiou  of  the  pain  in 
the  beginning  of  the  illness  may  l>e  of  diagnostic  value  in  douJ»tful  cases,  if  such 
as  to  indicate  the  i)ossible  starting-point  of  the  inflammation,  for  example,  the 
vermiform  appendix  or  a  gastric  ulcer.     Later  the  pain  extenils  over  the  whole 
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len.  As  a  rule,  there  are  brief  remissions  followed  by  fresh  exacerbations. 
TJie  pain  is  ag^avateJ  by  voluniary  raovemeuts,  by  deep  inspij-atious,  and  jirob- 
ably  by  intestinal   (icrisitalsis.      The  atxlomiual   tenderness  is  often  exti'onie   in 

•itouitis,  and  is  very  chanicteriKtic.  Tlie  gentlest  palpation  is  torture,  and  often 
le  alig'litest  presHUi^  of  the  bed-clothp.s  is  alniosit  unbearable.  Fi^cipifntly  the 
greatest  tenderness  is  in  the  umbilical  reg^ion. 

Acute  peritonitis  seldom  exists  without  pain.  The  exceptions  to  this  rule  are 
chiefly  seen  in  patients  who  are  extremely  pi-ostrated,  and  whose  sensibility  and 
intelligence  are  much  inipaii*ed.     Here  the  peritonitis  itself  may  escape  notice. 

Physical  examination  of  the  abdomen  j:;-reatly  aids  the  diag'nosisin  many  ways. 

As  a  rule,  the  abdoinen  is  distended.  This  is  an  early  symptom,  and  gradually 
becomes  moi-e  and  more  pranounced.  It  is  due  niaioly  to  the  intestinal  tympa- 
nites^ which  we  have  already  mentioned,  and  which  Sfimetimes  becomes  very 
great  if  the  muscular  filiei's  of  the  intestine  are  paralyzed.  In  the  later  stages  the 
liquid  effusion  into  the  i>eritoneal  cavity  of  course  contributes  to  the  prunjiuonce 
of  the  abdomen,  but  even  then  the  distention  is  seldom  so  uniform  op  so  broad  as 
in  ascites.  In  peritonitis,  coils  uf  dist^«nded  intestine  c-ae  often  be  recognized  by 
their  characteristic  contour  through  the  abdominal  wall.  In  general,  if  the 
alxlominal  wall  is  yielding  and  tliin,  the  peritonitie  distention  will  be  greater,  so 
that  it  is  most  marked  in  puer{>eral  cases,  where  the  preceding  pregnancy  has  ren- 
dered tlie  walls  lax.  In  a  penwin  with  ijowerful  muscles  and  tense  abdominal 
walls  the  convexity  of  the  alxlomen  is  seldom  great.  In  some  cnses  there  is  no 
convexity  whatever.  The  walls  may  be  as  hard  as  a  board,  and  the  abdomen  flat 
or  slightly  concave.  In  such  cases  diagnosis  may  be  difficult.  Sometimes,  again, 
the  original  retraction  of  the  abdominal  walls  is  succeeded  by  moi-e  or  less  disten- 
tion of  the  alidomen. 

Percussion  over  the  distended  iutestinal  coils  yields  a  resonant  and  usually 
tympanitic  sound.  Il  is  not  till  a  considerable  amount  of  liquid  elTusion  has 
collected  that  there  is  didlness,  mt>at  marked  in  the  dependent  fMjrtions  of  the 
abdomen.  If  there  is  much  tympanites,  however,  quite  a  large  effusion  may  exist 
without  Ijeing  detected  on  peivussioTi.  Usually  there  is  ttx>  much  |>ain  to  permit 
a  careful  examination  of  the  change  r»f  dullness  c^msequent  ujion  change  of  decu- 
bitus. In  genertil,  the  numerous  adhesions  between  the  separate  coils  of  intestine 
not  infrequently  interfere  with  the  free  motion  of  the  peritonltic  exudations. 

Percussion  not  only  gives  information  about  the  existence  of  a  liquid,  puru- 
lent effusion,  but  is  also  of  value  in  detenniniiig  the  level  of  the  diaphnigm,  as 
affected  by  abnormal  abdominal  distention.  The  upper  limit  of  hepatic  dullness  is 
rained  to  the  fifth  or  even  the  frturth  rib.  The  heart  is  aLso  pushed  up.  There  is 
'm  tjTnpanitic  resonance  above  the  margin  of  the  ribs  on  the  right  side.  The  area 
of  hepatic  dullne^ss  is  not  only  displaced  upwai-d,  but  is  also  evidently  dimini.shed. 
This  is  due  in  i>art  to  coils  of  distended  intestine  overlapping  the  anterior  edge  of 
.the  liver,  and  in  part  to  the  organ  being  tilted  upward  in  such  a  way  that  its 
of  contact  with  the  anterior  wall  of  the  Ixjdy  is  less  than  nonual.  Various 
authors  formerly  laid  great  stress  upon  the  total  tli.sapi>earance  of  hepatic  dull- 
ness, regarding  it  as  a  stire  sign  that  gas  has  escajwd  from  the  intestine  into  the 
alxlominal  cavity.  The  inference  is  not  always  correct.  The  liver  may  l>e  dis- 
placed backward  by  c<}ils  of  intestine,  and  hepatic  dullness  be  thus  abolishetl, 
although  there  is  no  air  free  in  the  peritoneal  cavity. 

If  there  is  a  consiilerable  effusion,  it  is  iwssible,  as  in  ascites  {q.  i\),  to  get  a 
sensation  of  fluctuutiiui  by  gentle,  quick  palpation. 

As  a  rule,  auscultation  of  the  abdomen  does  not  throw  much  light  on  a  case 

of  peritonitis.     In  the  distendetl  coils  of  intestine  we  not  infrequently  hear  all 

of  gurgling  and  splashing  sounds.    Sometimes  we  hear  a  peritouitic  friction- 
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sound,  coincident  with  the  movements  of  respiration  and  due  to  the  rubbing 
aj^ainst  each  other  of  two  rough  surfaces  under  the  impulse  of  the  diaphragm. 
In  partieulai"  this  friction-sound  has  been  repeatedly  heard  over  tlie  Jiver. 

In  almost  every  severe  case  of  peritonitis  there  are  gastro- intestinal  symi>- 
toms. 

As  to  the  stomach,  voniiting  is  the  most  frequent  and  imiwirtant  symptom. 
Vomiting  is  often  seen  early  in  the  disease,  and  recurs  frequently  as  the  illness 
progresses.  It  sfmjetimes  is  spontaneous,  and  sometimes  follows  the  ing:e!?tion  of 
food.  If  spontaneous,  the  vomitus  consists  of  watery  mucus,  usually  of  a  g^reen- 
ish  tinge.  Why  vomiting  is  stj  promiiu'iit  in  peritonitis  we  do  not  know  abso- 
lutely. Apparently  it  is  in  part  a  reflex  aodon,  excit*jd  by  Ihe  inflammatiou  of 
the  serous  membrane.  Possibly  the  external  pressure  of  the  exudation  also  affects 
the  stomach.  It  miLst  be  added  that  vomiting  may  be  absent  ui  acute  peritonitis. 
This  is  seen  when  the  patient  is  coujatose,  and  sometimes  also  when  the  perito- 
nitis has  developed  uporj  perforation  of  a  gastric  ulcer,  Ijecanse  the  contents  of 
the  stomach  are  thus  emptied  out  through  the  hole  in  its  walls.  The  vomiting  usu- 
ally is  accompanied  by  frequent  eructations. 

Of  the  intestinal  symptoms,  the  re^ider  has  al^e^ldy  become  acquainted  with 
the  tympanites,  and  also  with  the  fact  that  it  is  due  mainly  Uy  a  paresis  of  the 
muscular  fibers  of  the  intratine.  This  same  muscular  weakneSvS  furnishes  an 
obvious  reason  for-  the  pei-sistent  constipation  usually  t)bserved  in  peritoiiitis;  but 
we  may  have  diarrhcea  instead,  from  increased  peristalsis  and  secondary  intes- 
tinal cutaiTh. 

The  pushing  up  of  the  diaphi*ttgin  has  a  noteworthy  effect  ujwn  the  tlioracic 
organs.  The  hnver  h»besof  the  lungs  are  compressed,  so  that  considerable  dysp- 
noea results.  The  heart  is  likewise  crowded  upward,  so  that  the  apex-beat  is  usu- 
ally  to  l>e  felt  in  tlve  fourt.b  intercostal  space. 

Every  case  of  acute  peritonitis  that  is  at  all  extensive  has  marked  ccmstitutional 
effects.  These  are  in  part  the  result  of  the  wakefulness  due  to  pain,  and  the  rest- 
lessness and  fever.  But  in  all  prtibahility  there  are  also  df?cided  reflex  inhibitory 
influences,  originating  in  the  irritation  of  the  peritoneal  nerves  and  affecting 
chietly  the  heai't>  just  as  Goltz  in  his  woll-kuown  experiment  killed  a  frog  by 
blows  upon  the  abdomen.  Tliere  is  no  other  dise^ioe,  except  internal  strangulated 
hernia — and  the  eflVx-t  of  that  is  perfectly  analogous — wliich  pn>duces  general  col- 
lapse so  quickly  as  does  peritonitis.  The  countenance  is  i*apidly  altered,  the  cheeks 
fall  in,  and  the  eyes  bet^ome  hollow.  The  nose  grows  sharp  and  cool,  the  lips  dry 
and  cyanotic.  Tlie  skin  of  the  extremities  is  also  cmd  and  bluish,  as  a  result  of 
impaii-ed  circulation.  The  patient  is  exti*CMneIy  feeble.  The  chief  cause  of  all 
these  symptoms  is  the  excessive  we^dcness  of  the  heart.  The  i>entonitis  has  hardly 
begun  bcfoi-e  we  find  the  pulse  small  and  soft.  In  many  severe  cases  the  pulse 
finally  becomes  almost  itn perceptible.  At  the  sitme  time  the  pulse-rate  increases, 
as  is  usual  in  ccdlapse  from  any  cause,  so  that  120  t<i  140  beats  per  minute  is  not 
an  exceptional  rapidity. 

The  temperature  varies  greatly  in  different  cases.  It  may  be  high  in  the 
rectum,  altbougli  the  skin  feels  cool.  Still,  very  high  fever  is  not  usual:  and 
there  are  often  considerable  remissions.  We  even  frequently  observe  the  subnor- 
mal fcemiierature  of  collapse.  The  number  of  respirations  per  minute  is  usually 
30  to  40.  This  increased  rate  is  due  not  only  to  the  compi-ession  of  the  lower 
lobes  t>f  the  lungs,  but  also  to  the  pain  caused  by  full  inspirations  and  to  the  iro 
peded  circulation. 

The  intellect  remains  in  most  cases  almost  unimi>aired  to  the  end.  There  may 
exceptionally  be  mild  delirium,  or  an  approach  to  stupor,  toward  the  close. 

Tlic  course  of  acute  general  peritonitis  in  the  g^reat  majority  of  cases  is  unfa- 
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Torable.  With  the  appearance  of  the  gnk\e  symptoms  just  depicted  the  prognosis 
becomes  aloiust  hopeless.  The  course  of  the  disease  in  also  comparati%'^ely  rapid. 
Marked  variations  in  the  intensity  of  the  symptoms  are  infrequent.  The  gr&ye 
liTcal  and  constitutional  s\TnptonLs  persist,  and,  tin  a  rule,  the  ptitient  dies  at  the 
end  of  a  few  (tvi'o  to  sixi  days.  Still,  it  is  not  well  to  make  general  dogmatic 
etaienients  as  to  the  clinical  history,  for  the  ietiolopry  of  each  individual  ease  im- 
presses upon  it  individual  chnrocteristica.  A  [jeritonitis  resulting  from  gastric 
or  intestinal  perforation  is  usually  quickly  fatal.  The  same  is  true  of  almost  all 
cases  of  puerperal  septic  fjcri ton itis.  In  a  few  cases,  however,  the  inflammation 
is  limited,  by  tlie  encapsulation  of  the  exudation.  These  may  Anally  end  in 
recovery  throii|*b  perforation  of  the  abdominal  walls  or  perforation  into  the  in- 
leetiDal  canal.  Now  and  then  an  acute  general  peritonitis  may  assume  a  chronic 
form.  The  effusion  is  mostly  reab8rKrl>etl,  and  the  newly  formed  adhesions  and 
false  membranes  contract  into  firm  bands  of  connective  tissue.  The  liver,  spleen, 
and  other  alxlominal  viscera  acquire  a  tough  coating  of  connective  tissue.  The 
omentum  and  mesentery  are  shortened  and  thickened.  Indeed,  the  omentum 
may  roll  itself  almost  compkttely  up.  Although  the  clinical  symptoms  become 
less  severe,  we^ikness  u.sual!y  persists,  with  gradual  exhaiustion  and  death.  Often 
the  intestine  is  so  bent  or  pmched  as  to  give  rise  to  grave  sympii^nis  from  ste- 
noeis. 

Recovery  from  acute  general  peritonitis  is  very  exceptioal.  If  seen,  it  is  usu- 
ally in  njild  cases,  sufli  as  sometinies  ix*cur  after  menstruation,  abortion,  or  labor. 
Peritonitis  as  a  coniiilic^ilion  of  acute  articular  rheumatism  is  a  very  rare  event. 
lt«  termination  is  generally  favorable.  In  all  cases  of  this  kind  the  inflammation 
is  probably  not  purulent,  but  sero-t^brinous. 

2.  At'nte  CircHmHcnlyvt  Pen'tfmitCft. — The  local  symptoms  of  this  are  essen- 
tially the  same  as  we  Iiavo  just  ascribed  to  the  general  form ;  except  that,  a  smaller 
extent  of  tissue  lx*ing  involvetl,  they  are  corresi>ondingly  liniitc«d.  The  pain  and 
tenderness  are  conlininj  mainly  tu  one  regiim,  but  its  iMiuudaries  are  never  shurply 
detined.  On  jxilpation  of  this  r<_>gion,  we  find  an  inci-eased  resistance  which  is 
sometimes  almost  like  that  produced  by  a  tumor.  If  there  is  an  encapsulated 
effusion,  we  may  detect  fluctiuition,  particularly  if  the  abscess  is  giung  to  point 
outward.  On  percussion  over  the  alfectcd  spot,  thei-e  is  either  dullness  or  a  muffled 
tympanitic  resonance. 

The  oonstilutioiial  s^Ttiptoms  are  likewise  those  of  general  peritonitis,  only  usu- 
ally less  sevei^.  Reflex  vomiting  does  occur,  but  is  .seldom  so  persistent  as  in  the 
diffuse  inflammatiim.  The  ph\'sic^il  weakness  and  symptoms  of  collapse  are 
decided,  but  do  not  usually  become  extreme.  There  is  generally  an  irregular  fever, 
which  may  now  and  then  a.sHume  un  intermittent,  pyapmic  character.  Most 
eafieii  mn  a  chronic  course.  If  the  illness  be  very  much  pixilongod,  death  may 
finally  ensue  from  general  debility.  Recovery  is  possible  if  the  pus  can  be  let  out. 
This  may  be  accompli.*hed  either  by  the  sui^r^nm  or  by  Nature.  S|x)ntaneous  dis- 
charge of  the  abscess  may  take  place  through  the  abdominal  walls,  into  the  in- 
testine, or  even,  in  rare  instanrcvS.  through  the  pleura  int-ci  the  lungs.  But  if  the 
pus  finds  its  way  into  the  general  peritoneal  cavity,  the  iJeritonitis  becomes  diffuse 
and  cause-s  death. 

To  describe  in  detail  each  separate  variety  of  circumscribed  peritonitis  would 
occupy  too  much  space,  and  would  aLso  lead  to  useless  i»e|>elitions.  We  have 
already  spoken  at  some  length  of  one  especially  imjHjrtant  form — ^uamely.  peri- 
typhlitis. Perimetritis  and  pelvic  {>eritonitia  are  cluefly  puerperal  affections,  and 
are  fully  discu-ssed  by  writei's  on  gynaK-ology. 

Abscesses  which  are  very  deeply  siluatetl — as,  for  instance,  behind  the  stomach 
or  in  front  of  tlie  spinal  column — may  prove  very  difficult  to  diagnosticate,  being 
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so  far  out  of  reacli.  SulMliaplira«rniatlc  abscesses  contaiuing  aii*  deserve  a  brief 
menlion  { pyo-pneumofhoraj'  mibphreiik'u^h  They  are  sometimes  observed  as  a 
result  of  perforation  of  tlie  stomach  or  transverse  c<jlou.  hying  between  the  liver 
and  the  diaphrajjfm,  they  crowd  the  latter  upward,  and  are  liable  to  be  mistaken 
for  pyo-pm^unifilhorax*  Sub-diaphrag-niatie  abscei»ses  coutaining  no  air  also  oceur, 
originatinar  in  the  liver  or  spleen.  Finally,  there  is  a  raw  form  of  circuii)scril>ed 
piinileut  ijeritonitis  to  be  noted,  to  whiel)  ehildren  seein  esjiecially  exposed.  It 
doelai-es  its  presence  by  a  painful  ttuetuatinj;:  tumor  above  the  left  groin^  which 
usually  i>oinls  iiit-o  the  re<."tiim  aiitl  ends  in  recovery. 

Diagnosis.— The  diatjnosis  of  peritonitis  is  in  many  cases  an  easy  matter,  when 
we  have  the  ehoraeterbtic  symptoms  of  tenderness  and  tympanites,  vomiting,  and 
collapise.  Often  the  stailing-point  of  the  iuflammaliou  is  equally  obvious,  iu  cases 
of  secondary  periiximtia  supervening  u^mju  some  disease  which  we  have  already 
clearly  i^ecognized,  such  as  typhoid  fever,  gastric  ulcer,  or  pueri)eral  diseases.  But 
whei-e  the  peritonitis  is  apparently  primary,  we  nmst  inquire  carefully  into  the 
previous  history  and  the  earliest  symptoms  of  the  attack,  in  order  to  form  even  a 
surmise  as  to  Eetiolorry. 

The  diagnosis  is  sometimes  gi-e^itly  obscured  by  the  fact  that  under  certain  cir- 
cumstances very  similar  symptoms  may  be  excited  by  other  disorders  affecting 
the  intestines.  Thus,  in  typhoid  fever  there  may  be  great  tympanites  and  grave 
constitutional  syniphims.  with  abdominal  pain,  so  that  ijcritonitis  may  be  diagnos- 
ticated, while  the  auto^xsy,  if  there  Ik?  one,  discloses  no  signs  of  it.  Deep  ulcers  of 
the  intestine^  how^ever  pwducetl,  may  give  rise  to  so  gn^at  abdominal  tenderness 
as  likewise  t»»  simulate  peritonitis.  The  grave  syjoptoms  of  acute  intestinal 
ol>structiou  are  often  of  such  u  character  that  it  is  imixjssible  to  deternnne  whether 
the  intestinal  disorder  has  already  induced  a  ]>erit*>nitis  or  not.  On  the  other 
hand,  we  hav-e  mentioned  before  that  peritonitis  attended  by  stupor  and  general 
depression  may  hide  itself  from  the  keenest  ej^e,  l>ecause  the  alxloniinal  distentiim, 
tenderness,  and  other  chief  symptoms  are  absent. 

It  is  not  always  easy  to  diagnosticat*;  circumscribed  ])eritonitis,  even  where  the 
trouble  is  not  deep-seated  and  therefore  inaccessible.  It  is  not  infrequently  mis- 
taken for  a  new  growth.  In  doubtful  causes,  a  careful  use  of  the  aspirating  needle 
is  the  more  necessary,  because  the  presence  of  an  encapsulated  peri  ton  itic  exuda- 
tion in  almost  all  cases  demands  operative  interference.  As  to  aptiology,  it  should 
be  added  that  hx^alized  suppurative  |)eritonitis,  and  less  f»*equently  chronic  diffuse 
deforming  i>eritonitis,  may  l>e  due  t^J  actinomycosis  (rklp  p,  274). 

It  is  well  to  i-emember  that  a  pi-egnant  uterns  and  a  di,stended  and  thei'efore 
painful  bladder  have  each  repeatedly  been  mistaken  for  peritonitis! 

Treatment. — Although  severe  cases  are  generally  ahuost  hopeless,  yet  we  must 
try  to  meet  the  symptomatic  indications,  and  must  do  all  iu  our  power  to  promote 
a  limitation  of  the  process,  if  it  be  possible. 

External  counter-irritants  or  "  revulsants'*  are  seldom  of  much  use.  Painting 
with  tincture  of  iodine  and  mercurial  inunctions  seem  so  utterly  purposeless  that 
they  may  be  discarded.  The  local  abstraction  of  blood  can  not  l>e  employed  in  an 
extensive  iieritonitis  with  constitutional  pi*nstration.  It  is  only  in  a  circumscribed 
peritonitis  which  is  very  painful,  and  where  the  general  condition  of  the  patient 
remains  comparatively  favorable,  that  local  bleeding  is  to  be  considered.  Under 
these  circinnstances,  the  application  of  eight  to  fifteen  leeches  sometimes  causes 
decided  abatement  of  the  pain.  The  local  application  etf  ice  to  the  abdomen  is 
universally  in  vogue.  It  usually  moderates  the  pain,  and  it  may  also  have  a 
beneficial  influence  in  quieting  peristalsis.  Still,  sc>mo  patients  can  not  bear  ice, 
and  sometimes  hot  cloths  and  j>oultices  give  great  relief. 

Of  all  internal  remedies,  there  is  but  one  of  great  value,  iiaiiiely>  opium.    This 
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in  large  doses  (a  gni'm—grm.  0*05 — of  extract  of  opium  every  hour)  almiiat  alwayn 
proves  beueficial.  It  moderates  bolh  the  |>aiu  uud  the  vomitiu;^  or  eructations; 
and  also,  hy  dimimshini^  the  peris^taltic  moveTnentJ*  of  the  intestine,  opium  contrib- 
utes in  another  way  to  assuage  the  suffering:  and  p<issibly  to  limit  the  sprivid  of 
the  inflammation.  Experience  shows  that  almost  all  i>ii.tient8  bear  even  very 
large  doses  of  opium  remarkably  well  in  peritonitis.  Perhaiia  this  i.s  bwauso  the 
drug  is  only  slowly  absiirl^d.  To  substitute  injections  of  morphine  for  the  opium 
is  wiise  only  in  cases  where  we  wish  to  produce  iiareoflda  as  rapidly  as  poflsible,  or 
where  the  vomiting xl<7es  not  pwve  amenable  to  the  ordinary  treatment. 

Sometimes  jxirticular  Bympt«3ms  demand  special  attentioo.  For  vomitinja^  we 
may  employ,  besides  opium,  bits  of  ice,  or  small  quantities  of  ''sherljot."  If  tym- 
panites in  excessive,  we  may  try  to  remove  some  of  the  gas  thnjugh  a  rectal  tube 
passed  as  high  up  as  possible.  Many  phyjdcians  alsso  puncture  the  distended  intes- 
tinal coils  with  a  fine  trocar.  Collapse  un<l  canliac  failure  require  the  exhibition 
of  stimulants,  such  as  champagne  or  other  alcoholic  liquors,  or  doj^es  of  ether  or 
camphor  given  subcuianeously.  It  is  gcnferally  very  dithcult  to  nourish  the 
patient.  As  a  rule,  small  quantities  of  ice-cold  milk  are  the  best  of  anything, 
as  food. 

The  treatmemt  of  circumscribed  peritonitis  should  conform  in  general  in  tho 
alMve  indications.  In  suitable  cases  operative  interference  may  be  of  great  ralue; 
but  upon  this  point  we  refer  to  works  on  surgery. 


CHAPTER  n. 
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Etiology. — Chronic  {leritonitis,  not  tubercular,  is  a  rath«r  rore  disedieL  It  is 
found  nK>st  frequently  in  post-mortem  examinations  of  t>atienti  who  have  had  for 
a  long  while  a^^ites  due  to  venous  stasis— for  example,  in  chronic  cardiac  or 
hepatic  cases.  Tlie  chronic  peritonitis^  however,  is  not,  as  a  rule,  the  direct  result 
of  the  passive  hyperaemia  in  such  cases,  but  is,  as  already  hinted,  due  to  the  punc- 
turing of  the  abdomen  duriog  life  for  the  removal  of  the  ascitic  fluid.  Exception- 
ally, a  chronic  peritonitis  occurs  as  a  sequel  to  some  severe  intestinal  disorder, 
mch  as  ulceration.  Thus,  chronic  peritonitis  is  sometimes  observed  to  follow 
typhoid  fever. 

Chronic  peritonitis  may  furthermore  be  the  result  of  an  acute  peritonitis.  The 
latter  seldom  terminates  in  this  way,  but  still  it  may,  when  rather  mild  and  not 
quickly  fatal.  Tlie  eneap»;nlated  exudations  of  pc*ritonitis  usually  persist  a  long 
while,  as  was  implied  in  the  preceding  chapter. 

In  a  few  instances  we  can  find  no  sattsfaotorj  cause  for  chronic  peritonitis.  It 
is  sometimes  ascribed  to  an  injury.  Alcoholic  exctnnin  tare  also  aaid  to  predispose 
to  the  disease.  Many  of  the  apparently  spontaneous  cases,  however,  liualiy  turn 
out  to  be  tubercular. 

The  tubercular  is  the  roost  frequent  form  of  chronic  peritonitis.  It  is  often 
merely  a  part  of  the  tuberculosis  of  serous  membranes  in  general  (vide  pages  261 
and  327),  of  which  mention  has  been  already  repeatedly  made.  In  these  oases  it  if 
maally  due  to  a  conveyance  of  the  process  frani  tba  pleura  through  the  diaphragm. 
Another  way  in  which  tubercular  {>eritonitis  may  arise  is  by  hifcction  from  neigh- 
boring tubercular  organs.  Tubercular  intestinal  ulcers  are  among  the  chief  causes 
of  this  kind,  the  ulcer  extending  to  the  peritoneum :  or  the  peritonitis  may  be  ex- 
cited by  tubercular  retroperitoneal  or  mesenteric  l^'mph-glands.     In  women  a 
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tuberculiir  peritonitis  may  be  deA'elopetl  in  consequence  of  tiiberx'nlosis  of  the 
geuitiU  org-aus.  A  tuberculosis  of  the  uterus  sonietiuies  affects  the  Fallui)ian  tuU  s 
by  tlirect  exteusiou,  and  tkence  the  virus  enters  the  abdonnivHl  cavity  and  excites 
its  apecitic  intlaDimatiun.  In  cooclusion,  we  have  Lo  mention  that,  in  general 
miliary  lulx.Ti*iilods,  the  pentoneum  also  may  be  the  seat  of  numerous  tubercles, 
altliou^j^h  thes^^  do  not  as  a  rule  ^ive  rise  to  important  symptiims. 

Pathology. — After  wt?ll-marked  cases  of  chronic  peritonitis,  the  peritoneum  is 
usually  fmind  to  be  considerably  tliickeuid.  The  intestinal  coils  are  Joined  to 
one  another  and  t*j  the  neigh bonug^  orpins  hy  numej'ous  and  extensive  adhesions. 
It  is  often  a  hjird  matter  to  disentangle  the  confiisetl  mass  into  which  the  intes- 
tines have  been  rolled.  Sometimes  the  liver  and  spleen  are  covered  by  firm, 
tough  capsules.  The  omentum  and  mesentery  are  much  shrunken;  hence  tho 
name  j^cf'ttonitia  deformans.  The  mesentery  may  indeed  be  transftjrmed  into  a 
siuijfle  thick  cord.  As  a  rule,  there  is  little  liquid  etfusion.  and  perhaps  none.  In 
simple  chronic  peritonitis,  such  Huid  as  may  b©  present  is  usually  a  cloudy  senini, 
pus  being  seldom  seen^ 

The  milder  forms  of  simple  chronic  peritonitis  occur  oftene«t,  as  we  have  said, 
in  cHses  of  ascites  duo  to  venous  stasis,  after  repeate<I  tapi>ingii.  It  is  frequently 
pf>ssible  to  detect  the  points  whei^e  the  trucar  has  pierced  the  internal  laj^er  of  the 
alxlominal  wall,  by  adhesions,  minute  ha'morrbag-es,  or  other  lesions.  The  false 
membi"ane.s  which  exist  in  these  cases  are  often  very  numerous,  but  they  are  usu- 
ally not  dense  and  are  easily  seimnihle.  The  serous  liquid  found  in  the  aMominal 
cavity  is  partly  a  tniTisudation,  but  contains  clumps  of  li brine  in  more  or  less 
abundance.  In  rare  instances  a  peculiar  form  of  chronic  peritonitis  has  been 
observed  as  a  sequel  to  punctui'es  for  ascite^s,  called  by  Friedieich  "  chronic  ha?mor- 
rhajfie  peritonitis  with  hematoma,"  In  it  almost  the  entire  peritoneum  is  covered 
by  a  newly  foi-med  membrane  permeatetl  ^vilh  lan^e  ecchymoses. 

Tubercular  disease  of  the  periloiieum  u^iy  tx'i  dividetj  into  two  forms:  tuber- 
culosis of  the  peritoneum,  wliich  may  be  acute  or  chronic;  and  tuhei-cular  peri- 
tonitis, which  is  usually  chnmic.  In  tuberculosis  the  peritoneum  is  covei'ed 
with  numerous  tuix^rcular  nodules,  varying:  in  size  frcmi  a  niillet-seed  up  lo  a  pea- 
but  there  is  not  much  ctiincident  intlammatory  change.  In  genuine  tubercular 
peritonitis,  on  the  other  hand,  the  intlammat'ory  changes  alx>ve  described  are  well 
marked,  while  sometimes  it  requires  a  microscopic  examination  to  demonstrate  the 
tubercular  nature  of  the  inHammation,  by  the  detectioT\  of  tubeiti'les  and  cheesy 
degeneration  in  the  newly  formed  tissue.  Tubeivular  i>eritonitis  is  usuiilly  rather 
cbitiiiic,  so  that  the  adhesions  are  numerous  and  sliNJug,  The  amount  of  liquid 
elfusion  varies,  being  sometimes  considerable  and  sometimes  v^canty.  Just  its  in 
tubercular  ]>ieurisy,  it  is  imt  rare  for  the  exudation  to  lue  bloody.  Tubercular  peri- 
tt>uilis  is  quite  often  accompanied  by  hepatic  cirrhosis  iq.  v.). 

Clinical  HiEtory.— DiagiLOaiB. — If  an  acute  j>€>rit'onitiR  becomes  chronic,  the 
violent  symptoms  gradually  abate,  while  another  gi*oup  (yf  symptoms  takes  their 
place.     In  other  cases  the  chronic  disease  develops  gradually  and  insidioxisly 

Tlie  sen.sitiveness  of  the  alKJomen  is  never  so  extreme  as  in  the  acute  inflamma 
lion.  Sometimes,  to  \w  sure,  t!ie  patient  complains  of  dull  |>ains  and  a  sense 
aMonjinal  oppression,  but  quite  often  the  pain  is  either  constantly  or  at  tini 
insignificant.  On  physical  examination,  we  usually  find  moilei-ate  distention  of 
the  abdomen.  Frequently  this  is  not  ]>e.rfectly  uniform,  certain  coils  of  intestine 
being  especially  prominent-  Occasionally  there  is  no  abdontinal  distention  what- 
ever, the  l>elly  is  flat  or  concave,  and  the  walls  are  ten.se  and  unyielding. 

In  many  instances  palpation  furnishes  very  characteristic  signs;  for  sometimes 
the  thickening  of  the  omentum  and  the  mnneiHius  fibrt^us  inter-lutestinal  bands 
aLove  described  can  be  felt  throug-h  the  abdominal  walls  as  peculiarly  reaistant 
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maaMB  op  uneven  prominences.  Indeed,  if  tlie  omeutiiiu  i^  rolled  up,  it  raiiy 
closely  aimulatd  a  new  growth.  Not  infrequeully.  purlieu  larly  iii  tubercular  peri- 
tonitis, the  liver  is  enlarpcd  so  that  its  lower  tdf;:*'  ciiu  l>e  ftlt.  But  in  other  cjises 
of  chronic  peritonitis  tliere  are  ni>  ohang^.s  discoverable  l>y  palpation :  or  they  niiiy 
be  concealed  by  an  effusion  or  by  the  tenseness  of  the  abdi)niinal  wnlls.  A  larRC 
exudation  can  be  demonstrates!  by  the  g:»^^ftt  distention,  or  by  its  fausiuy  Muctun- 
tiou,  or  by  the  signs  yielded  on  percussion.  In  g^Mienil,  uncomplicatCHl  case.s  do 
not  jfive  rise  to  great  accumulations  of  tluid.  8uch  accumulations  are  almost 
invariably  present  when  tidien-ular  peritonitis  and  ciiThosis  of  tlie  liver  are  com 
bined;  and  here  there  ai'e  usually  alni  i>assive  congestion  and  eular^ement  of  the 
spleen.  It  has  been  ali-eady  stated  that  the  distortions  and  flexions  which  the 
intestines  may  undt-rj^o  in  chronic  peritonitis  may  result  in  obstruction.  In  the 
aame  way  the  duo<lenum  or  the  ductus  choledcichus  may  be  so  occluded  a«  to 
occasion  ]>ersistent  jaundice. 

The  objective  sif^jiH  of  both  the  simple  and  tulKircular  forms  <)f  chronic  peri- 
tonitu»  liave  been  embraced  in  one  description,  In-cause  the  aMoniinal  sig'ns  of  the 
two  are  identical.  Tf>  differentiate  between  them,  other  factors  must  Ije  considered. 
We  reganl  the  patient's  constitution  and  g-eneral  appearance,  and  inquire  into  his 
family  history,  (»r  discover  if  there  are  other  a^iohiffical  farti>rs.  sucli  as  previous 
tul.>ert!ular  disea-^.  A  cjirt^'ul  thoracic  examination  is  extremely  imj^ortant.  If 
we  find  the  sijjns  of  coincident  pulmonary  tuberculosis,  and  particnhirly  of  pleu- 
risy, then  it  is  almost  indubitable  that  the  peritonitis  is  tidjorcular.  The  character 
of  the  exudation  is  also  of  some  imiM>rt«'*nee,  for  if  haMiiorrha^ic,  as  already  stated^ 
the  peritonitis  is  probably  tubercular.  Tubercle  bacilli  are  n<it  usually  present  in 
the  exudation  of  tubercular  iM'ritonitis. 

To  diagnosticate  simple  tul>erculosis  of  the  peritoneum,  when  not  attended  by 
marked  intlammalory  cliani^es.  is  jy^'nerally  a  difficult  matter  Often  it  is  abso^ 
lutely  impossible.  Frequently  there  is  no  abdominal  pain  or  tenderness  wbutever. 
The  abdomen  is  usually  but  moderately  distended,  as  a  result  of  Uto  Qffmkm 
present. 

Particular  notice  should  be  jfiven  to  the  chronic  peritonitis  of  children.  The 
iKxrurr^nce  of  ascites  in  children  between  the  ai^es  of  two  and  ten  years  haft 
been  oljw'rved  repeateilly,  b<:>th  by  other  authors  and  by  ourselves.  The  ascites, 
which  may  be  quite  considerable,  can  not  be  traced  to  any  cause,  and  after  a 
few  nnmths  completely  disappears.  The  child  durincr  this  time  is  usually  rather 
pAle  and  lan*rui<U  but  irot  nuich  emaciated,  nor  does  he  suffer  ^n^at  local  iliscom- 
fort  Since  the  cases  often  recover,  their  patholo^cal  anatomy  remains  obscure. 
Probably  they  are  a  mild  form  of  sdmple  chronic  peritonitis.  Still,  of  course, 
there  may  be  other  causes  for  the  ascites,  such  as  hereditary  syphilitic  disease  of 
the  liver. 

In  children,  tuliercular  peritonitis  plays  an  important  part  in  ^neral  tubercu* 
iodis  of  the  alxlominal  orj^nns^  a  condition  known  as  tabes  menenterica.  In  these 
cases  the  tubercub^sis  probably  ori^nnates,  as  we  have  already  said,  in  the  mi&h 
Kne»  so  ti»at  usually  we  find  the  intestine,  peritoneum,  liver,  and  abdominal  lymph- 
glands  all  simultaneously  involved.  Tlie  clinical  symptoms  are  often  mainly  due 
to  the  peritonitis.  The  abdomen  is  distended  and  painful,  and  there  is  an  effusion. 
Often  there  is  also  obstinate  diarrhoea^  as  a  result  of  tubercular  intestinal  ulcen^ 
with  persistent  fever  of  an  intermitt*?nt  cliaracter,  emaciation,  and  anaermia.  The 
tubercular  process  may  eventually  involve  the  lungs,  pleura,  meninges,  and  other 
oc)gmn%  or  it  may  nev<fr  extend  beyond  the  abdomen. 

As  to  tlie  course  of  chronic  peritonitis  we  have  little  to  say.  The  simple 
chronic  peritonitis  may  terminate  in  recovery,  although  on  account  of  other 
coexisting  lesions  this  event  is  rare,  except  in  the  special  form  which  chiidreD 
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prefieat.  Many  cases  of  tubercular  peritouitia  prove  fatal  in  a  few  months  oi 
weeks,  In  some  instances,  however,  chnjinc  tubercular  peritonitis  has  a  favorable 
issue,  or  at  least  there  is  very  great  abatement  of  all  syniptoins.  This  is  particu- 
larly apt  to  be  the  case  in  what  i-s  called  primary  tubeixriilosis  of  the  serous  mem- 
branes in  f»:eneml  wide  sitjtra).  If,  in  tliis  disease^  tbei*e  is  no  simultaneous 
tuberculosis  of  the  luiifps,  intestines,  or  other  orgrans,  then  llie  final  reabstirption 
of  the  exudation  is  possible,  just  as  in  ttiljerculur  pleurisy.  It  must  be  cttnfeased 
that  often  the  i-ecoverv'  is  not  permauent,  for  the  tubercles  may  appear  later  in 
some  other  part  of  the  bwly. 

Treatment— The  means  by  which  we  can  exercise  a  favorable  influence  upon 
the  coui'se  of  chronic  peritonitis  are  scanty.  Attention  to  nourishoient  and 
hygienic  surroundiof^s  is  very  important;  but,  beyond  this,  treatment  is  mainly 
symptomatic.  The  chief  Itx-al  applications  are  poultices  or  fomentations,  perse 
verin^ly  employed.  There  is  seldom  such  pei'sistent  and  seirere  i>ain  as  t<i  demand 
opiates,  but  they  may  be  required  for  tlie  diarrhrjea  which  is  apt  to  occur.  Or, 
on  the  other  hand,  enemata  and  mild  laxatives  may  be  indicated.  Amonj?  speciiU 
i-emetlies,  the  piT'parations  of  iodine  should  be  mentioned;  iodide  of  potassium 
and  synip  of  the  iodide  of  iron  sometimes  are  of  apparent  benefit.  Arsenic  may 
also  be  tried.  Iron  and  syrup  of  the  icwlide  of  iron  are  also  employed  in  the 
chronic  peritonitis  of  children, 

[Of  recent  years  laiiarntnmy  has  been  repeaitedly  practiced  in  tubercular  i>eri- 
trmitis^  and  has  been  held  by  somij  t<i  be  distinctly  curative.  In  the  opinion  of 
the  editor,  what  sur^^ery  has  done  for  us  in  this  affection  is  rather  to  demonstnito 
the  curability  of  many  cases  than  to  work  their  cure.  Formerly,  if  the  diagnosis 
of  tnbcfrcular  peritonitis  was  made  and  the  patient  recovered,  the  very  fact  of 
rocoverj-  was  held  to  invalidate  the  {liagnosis.  But  the  surgeon's  knife  has  laid 
baina  the  miliary  tul>ei'cle^  to  the  eye,  ^ven  an  exit  to  the  serous  exudation,  and 
recovery  has  ensuetl.  But  we  see  other  cases  icfet  well  after  simple  tapping,  and 
we  see  still  othei-s  which  present  just  as  g-ood  a  clinical  picture  of  the  atfection 
and  ixjcover  without  interference  of  any  kmd.  Such  recovery  may  be  temporary, 
tubeivulosis  breaking  out  afresh  in  the  peritoneum  or  elsewhere,  or  it  nia.v  he 
permanent.  If,  in  spite  of  rest  and  apprrtpriate  g'eneral  treatment,  considerable 
effusion  pei-sists,  aspiration  or  siphouag'e'  should  be  practiced.  Lajwirotoniy  should 
pi^obably  l>e  i-esex-ved  for  those  rather  rai-e  easels  which  seem  to  l>e  rapidly  getting 
woi-se,  anfi  thi>se  in  which  the  fluid  reaccumulales  after  one  or  more  tappings. 

In  expressing  the  belief  that  tul>ercular  peritonitis  recovers,  the  editor  does  not 
lose  sight  of  the  fact  that  multiple  Hbi*ous  nodules  occur  disseminated  over  the 
peritoneum,  indistinguisliable  by  the  unaided  eye  from  tubercles.] 
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ASCITES* 

(  JJydropt  r  tto  n^um.) 

The  name  ascites  is  given  to  a  collection  of  transuded  serum  in  the  abdo-minal 
cavity,  due  to  venous  stasis.  The  i:»eritorical  veins  belonfj  to  the  portal  system,  so 
that  among  the  diseases  which  lead  to  ascites  those  which  impede  the  poHal  cir- 
culation are  chief.  As  we  shall  see  in  the  next  section,  ascites  is,  therefore,  of  fre- 
quent occurrence  in  cirrhosis  of  the  liver,  sj'philitic  disease  of  the  liver,  con^pres- 
sion  of  the  porUU  vein  by  tumors,  thrombosis  of  the  portal  vein,  and  similar 


disorders.  Ascites  Is  also  frequently  prenent  as  one  of  the  drttpsical  symptoms  in 
l^neral  circulatory  disturbances,  such  as  cardiac  disease  or  pulmuuary  emphysema, 
and  in  the  various  acute  and  chronic  renal  affections. 

The  clinical  sifjuificance  of  ascites  is  due  partly  tn  the  k>cal  diacomfort  occa- 
sioned by  the  presence  of  any  considerable  amount  of  fluid  within  the  alxlominaJ 
cavity.  Small  qmmtities  of  serum  are  often  unnoticed  by  the  patient;  but  where 
many  quarts  (fifteen  to  twenty,  or  even  more)  of  transudation  exist,  the  abdomi- 
nal walls  become  gi-eMly  distended,  and  the  patient  has  a  verj*  troublesome  feeling* 
of  pressure,  weight,  and  leiisioii.  What  is  of  still  greater  importance  is  the  crowd- 
ing upward  of  the  diaphj^agm.  Respiration  is  thereby  not  a  little  impedetl.  If 
the  ascites  is  great,  the  lower  lobes  of  the  lungs  are  so  compressed  that  a  considei*- 
able  degree  of  ateh-ctasis  is  produced. 

To  demonsti-ate  as<:*ites  by  physical  examination  is  possible  only  when  a  con- 
siderable accumulation  exi-sts.  Then  the  belly  is  prominent  its  walls  are  tense 
and  shining,  and,  the  ba.se  of  the  thorax  being  gradually  distended  by  the  pressure 
of  the  liquid,  the  lower  part  of  the  thorax  seems  much  bi-oader  than  the  upper. 
Distended  veins  are  usually  visible  through  the  skin  of  the  abdomen,  like  blue 
lines,  here  and  there.  As  soon  as  the  ab<lominal  tension  has  attained  a  certain 
degree,  Huctuatiou  can  be  perceived,  by  laying  I>oth  hands  upon  the  abdomen  and 
imparting  gentle  l>ut  quick  impulses  t*)  the  fluid  thitnigh  the  waits.  Percussion 
gives  a  dull  sound  everywhere  that  the  fluid  is  in  contact  with  the  alMloniinal 
walls.  Gravity,  of  course,  leads  \hv  liquid  to  occupy  the  de}teTulent  parts.  In  the 
dorsal  decubitus,  and  when  the  transudation  is  of  nrediun»  amount,  the  dullness  is 
bounded  in  the  central  and  upper  parts  of  the  abdomen  from  a  region  of  tympa- 
nitic resonance  by  a  line  concave  toward  the  hea*l  of  the  patient.  The  surface  of 
the  liquid  l>eing  horizontiil,  of  course  the  dullness  reaches  nearer  to  the  thorax 
along  the  sides  of  the  abdomen  than  in  the  central  line.  We  would  adtl,  that 
where  the  layer  of  ascitic  fluid  is  thin  we  can  obtain  dullness  only  by  light,  super- 
ficial per*"ussion.  If  the  pleximeter  or  fliiger  is  pre.SvSeil  deeply  in,  the  fluid  is 
crowde<l  to  one  side,  and  we  get  a  tympanitic  sound  from  the  underlying  ccnls  of 
intestine.  A  factfir  of  great  diagnt^tic  value  is  the  change  of  dullness  on  change 
of  position  of  the  patient.  If  he  lies  u\y*m  one  side,  the  fluid  seeks  the  dependent 
portions  of  the  cavity,  and  gives  rise  to  extensive  dullness  there,  while  the  oppo- 
site side  now  yields  a  tynqianitic  resonance.  Or,  if  he  changes  to  the  other  side, 
it  in  tnrn  Ijecomes  dull,  and  the  side  previously  dull  becomes  tympanitic.  Similar 
differences  are  fotiud  between  the  results  of  percussitm  in  a  horizontal  and  in  a 
sitting  pfjstui'c.  It  is  only  when  the  accumtdation  Is  very  abundant  tlmt  there  is 
dullness  over  the  entire  abdomen. 

The  signs  mentioned  enable  us  in  most  cases  to  make  a  diagnosis  of  ascites 
with  ease  and  certainty.  It  Is,  indeed,  not  aUvaj's  easy  to  distinguish  a  transuda- 
tion of  serum  from  the  exudation  of  chronic  peritonitis,  for,  of  course,  either  st»rt 
of  fluid  would  yield  the  s;mre  physical  signs.  Only,  the  chanpe  in  the  area  of 
du1ltie«<s  coTiHequ<^iit  upon  a  change  of  positi<m  is  less  pr«mounced  in  case  of  an 
exudation,  because  the  peritonitic  adhcsi<iiis  inqK^de  the  movements  of  the  fluid; 
and  we  have,  besides,  all  the  other  symptoms  to  guide  us;  there  may  be  pain. 
OP  thickenings  of  the  peritoireum  discoverable  on  palpation,  or  signs  of  tuber- 
culosis; or.  on  the  other  hand,  there  may  l>e  some  cardiac  or  hexwitic  disease, 
which  would  render  ascilesi  probable.  If  the  fluid  i  drawn  ofl'.  its  chai-acter  will 
sometimes  aid  us  in  diagnosis.  Ascites  yields  pure  serum,  containing  almost  no 
morphological  constituents.  Its  specific  gravity  is  usually  less  tlnin  thnt  of  a 
peritonitic  exudation,  Ijecause  it  contains  less  albumen.  We  may  siiy  that  the 
s|>ecitic  gravity  of  the  fluid  found  in  peritonitis  is  genendly  above  HUH,  and  that 
of  ascites  alxmt  101:;,  or  even  lower.     Hamiorrhagic  ascites  sometimes  occurs  im 
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anaemic  patients  who  are  sufferinji^  fii>m  marked  portal  obstruction,  as  we  have 
ourselve.s  se*'U,  for  example,  in  lieputit;  sy]>hilis. 

There  may  be  equal  difiiculty  iii  the  exclusiun  of  ovarian  cyste,  particularly 
since  the  cysts  are  sometimes  so  lai'pfe  hs  to  fill  the  whole  abdominal  cavity.  We 
must  first  map  out  act-uititely  the  dulhicss  on  percussion,  and  also  see  if  it  varies 
with  changes  of  position.  In  cases  of  ovarian  tutiuir,  change  of  position  does  Dot 
make  nmch  dilference.  The  resonance  on  jwrcussion  of  llie  dee]>est  and  most 
dependent  p<vrtions  of  the  abdomen  may  he  misleadinia:,  in  this  way,  tliat  eveti  in 
asciteii  a  namiw  zone  here  may  be  tympanitic.  This  should  he  reniembeiTti. 
Thus,  jiixt  alxive  the  symphysis,  there  is  sometimes  a  tympanitic  resonance  in 
ascites  which  niiirht  readily  l>e  mistaken  for  a  proof  of  the  exlsleiice  of  an  ovarian 
tutnor.  The  explanalion  is  that  in  the  places  indicatetl  a  coil  of  intestine  with  a 
short  mesenteric  attaclinient  may  remaiia  in  contact  with  tlic  alxiMminal  wall  in 
spite  of  ascitic  accumLdations.  Fiirllier  aid  in  the  diiferential  diaf^'-noais  is  to 
be  obtained  fivim  the  hist«>ry  of  the  case  (place  where  the  swellinp:  bejE^ni,  from  a 
consideration  of  possible  causative  diseases,  and  from  a  vag-inal  examination.  In 
ascites  the  uterus  is  fi*eelj  movable,  while  in  c^«e  of  ovarian  tumors  it  is  often 
bound  down  by  adhesions.  Further  particulars  may  l^  sought  in  h»x>ks  on 
gyrupcolog-y. 

The  treatment  of  ascites,  of  cours<\  depends  largely  ui>on  the  disease  of  which 
it  'm  a  symptom.  As  to  the  symplnmatie  treatment  of  ascites  itself,  we  will  eon- 
tine  ourselves  to  a  few  words  alxjut  tap]>ing".  Tliis  openititm  is  indicated  when 
the  local  disturl>auces  caused  by  the  ascite;*  are  g:reat;  that  is,  if  there  is  an  unbear- 
able sensation  of  pi*es3ure  and  tension,  and»  above  alL  if  the  crowding  up  of  the 
diaphratjin  causes  much  dyspncra.  The  mstniment  to  be  used  is  a  common  trocar 
of  medium  size.  Usually  the  patient  is  t^pjied  lying-  on  his  side  in  »hed,  at  the 
most  dey>endent  point  in  the  lateral  portion  of  the  abdominal  walls;  but  it  is  also 
a  KtXTtl  way  to  make  the  puncture  in  the  median  line,  about  half-way  between 
the  umbilicus  and  the  pulx-s,  witli  the  patient  in  a  chair.  Tlie  o|H_*ration  is 
easy,  an<l  ahnost  free  from  dangler.  We  may  allow  lai-ge  amounts  of  liquid 
(five  or  ten  quarts,  or  more)  t-o  flow  slowly  away  at  one  tappiiiH-.  Over  the 
puncture  we  put  a  piece  of  sticking  phister,  <n\  if  f^nmt  caution  is  to  be  exercised, 
an  antiseptic  banda^re.  Often  the  fluid  trickles  out  thi'Ouj;,'-h  tlje  openin^f,  be- 
crtuse  the  abdominal  walls  liave  lost  their  elasticity  on  account  of  the  \}er- 
sisteut  distention.  We  uray  then  employ  a  ''cycumvoluted  suture"  to  ch»se  it. 
After  tapping",  the  laxness  of  the  walls  is  favorable  to  palpation  of  the  abdominal 
organs. 

Inasmuch  as  tap]unj2r  tloes  imt  rt^move  the  cause,  there  is  in  most  cases  a  very 
rapid  reaccumulatitm  of  fiuid.  Thus  the  system  is  deprived  of  nmch  albumen, 
and  nutrition  is  impaired,  so  that  not  infi*equently  the  ofjeration  is  followed  by 
dwidtnl  Joss  of  strength.  Thei-efore,  we  should  not  tap  in  ascites,  as  a  rule,  unless 
tlie  indications  for  the  operation  are  urgent. 

[Before  pimcturc  the  pi'ecaution  should  always  be  observed  to  see  that  the 
blatlder  is  empty. 

If,  as  is  very  frequently  the  c^ise,  the  fluid  conlinues  to  drain  away  thnnigh  the 
puncture  after  the  tiH>car  is  withdrawn,  good  rather  than  harm  results,  provided 
the  danger  of  irritation  of  the  .skin  and  of  bed-sore^s  is  kept  in  mind  and  guarded 
against,  and  an  instrument  of  uiwlerate  size  is  used. 

Flint  advcM^ates  e^rly  and  rej)€a(ed  tappings  if  the  fluid  causes  discomfort  and 
does  not  yield  to  diuretics  or  cathartics.  The  pressure  is  removed  in  a  measure 
froui  the  abdominal  and  tlniracic  organs,  and  nutrition  is  thus  promoted.  The 
fluid  is  likely  to  return,  but  does  not  always  dij  so,  or  may  do  so  only  slowly.  He 
reports  cases  in  whick,  after  repeated  removal,  the  fluid  ceased  to  return  and  the 
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patient  pemained  apparently  well.     The  result  mu«t  depend,  of  course,  chiefly  on 
the  unde-rlying  cause,  which  in  B4>raetinies  VGry  obscure. 

In  cases  of  cirrhosis  the  same  principles  govern  Flint's  treatment.] 


CHAPTER  IV. 
OANOna  OP  THE   PERITONEUM, 

CARCntOMA  b  the  only  new  gr«>wth  of  any  practical  iniportjHice  lo  which  the 
peritoneum  is  liable.  Primary  endothelial  cancer,  analogous  to  the  growth  which 
attacks  the  pleura,  is  very  rare.  Cancerous  growths  here  are  usually  secondary 
to  cancer  of  the  stomach,  intestine,  pancrea.s,  liver,  or  some  other  organ.  Often 
the  secondary  nodules  are  numerous,  and  almost  as  small  as  peas,  presenting  what 
is  called  miliary  carcinosis  of  the  peritoneum,  Reparate  nodules  of  larger  ske  are 
less  frequent.  These  may  be  found  in  the  onjentimi,  in  Douglases  pouuh,  around 
the  navel,  or  in  other  situations.  Col  loid  cancer  attains  the  most  d  ilTuse  and  exten- 
sive developirunt  of  any  variety.  The  retroperitoneal  lymph  glands  may  also 
present  at  the  sftme  time  large  cancerous  growths.  Often  the  development  of 
cancer  in  the  pentx>rieuin  is  attended  with  pronounced  inflammatory  dislurbances 
^that  is,  we  have  a  cancerous  peritonitis. 

The  symptoms  of  peritoneal  faiu-er  resemble  in  many  poinlH  those  of  chronic 
tubercular  i)erihjmtis.  Simple  miliary  carciiiosi.s  may  be  very  in.sidious  and  give 
rise  to  no  special  B>Tni)toms,  so  tliat  it  often  is  unftuspe<ned.  In  many  cases  a 
moderate  amount  of  fluid  collects  in  the  abdomen,  and  this,  if  we  are  aware  of  the 
existeace  of  a  primary  cancerous  growth,  may  lead  us  to  surmise  a  .secondary  peri- 
toneal carcinosis.  The  Rvmptoms  are  much  more  pronounced  if  there  is  cancer- 
ous peritonitis.  In  that  ca.se  thei^  is  usually  very  severe  pain,  marked  abdominal 
diHtenti<tti,  and  constiijation.  We  may  sometimes  feel  the  larger  nodules  in  the 
omentum  or  ujK>n  the  inner  surface  of  the  anterior  wall  of  the  abdon;en,  or  even 
those  in  the  lowest  part  of  the  alslomen,  by  palpation  (liiYuigh  the  vagina.  If  the 
exuded  fluid  be  drawn  off,  it  is  sometimes  merely  sertmss  but  it  may  be  ha*mor- 
rhagic.  When  the  new  grtjwth  has  been  diffuse,  and  paHicularly  in  case  of  colloid 
cancer,  the  exudation  has  repeatedly  been  found  to  preficnt  a  milky  opacity. 
Sometimes  this  fluid  also  has  been  tinged  witli  blood.  The  opacity  is  due  to  fat, 
from  falty-degeiieiided  and  disintegi-ated  cancer  cells.  Occasionally  tlie  micro- 
sctipe  reveals  characteriHtic  caucen^us  elements  in  the  fluid. 

Tlie  diagnosis  can  not  be  made  with  any  positiveiiess  unless,  as  a  ^ecjuel  to  a 
prijnarj"  cancerous  gtHiwth  already  demonstniteti,  we  observe  the  evident  tokens 
of  peritoneal  disturbance,  such  as  free  fluid  and  pain.  Other  points  are  the 
patient's  age.  cancerous  cachexia,  and  secondary  glandular  enlargements,  particu- 
larly in  the  groins, 

Treatment  must  l)e  ronflned  to  etTorts  at  mitigation  of  the  suff'ering.  Warm 
applications,  morphine,  and  suppvjrting  nieiisui*es  are  chiefly  employed. 
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SECTION    VII. 
DfsiSASh's  OF  Tiff:  LivKh%  BrLE-nrcTs^  am?  Portal  Vein, 

CHAPTER  L 

CATAHHHAL   JAUNDICE. 

{fHerui  catarrhalU.     Gotitro-duodenal  Catarrh  with  Jaundice,] 

iEtiology.— When  discussing:  intestinal  catarrh,  we  mentioned  that  iiifiammi*- 
tion  of  Lho  thioci(?^nnni  niiiy  invade  the  secretory  ducts  itf  the  liver,  and,  alwve  all^ 
the  ductus  choleckichus  commtinis.  This  complication  wonhl  l>e  of  little  clinicnl 
importance  did  it  not  in  luuny  instances  preveiit  the  flow  of  bile  into  tho  intes- 
tine. Such  an  obstruction  at  once  gfives  putliological  iiitei'est  to  a  catarrh  of  the 
bile-ducts,  because  it  entails  a  series  of  very  important  clinical  symptoms.  In  this 
case  the  cause  of  the  biliary  stasis  is  purely  mechanical,  and  any  ckxsure  of  the 
hejwittc  ducL«,  however  pixtduceil.  gives  rise  to  identical  symptoms,  which  vary,  if 
at  all,  only  in  their  dumtion  and  intensity.  Catarrhal  jaundice  is  therefore  only 
one  form,  thou^"h  llie  niiost  fi-equent  form,  of  wbai  is  called  hepattjgenous  jaundice. 
AccordiTigly,  we  will  in  this  chapter  descrilje  in  detail  the  general  i)henomena 
eoiiimon  to  ail  cases  of  hepattigenous  jaundice,  that  we  may  avoid  needless  repeti- 
tions hereafter. 

The  causes  which  lead  to  a  gastro-duodenal  catarrh,  with  consequent  jaundice, 
may  be  the  same  which  produce  nixlinary  g-astric  catarrh — such  as  errors  in  diet. 
But  we  must  emphasize  the  fact  that  wo  sec  catarrhal  jaundice  so  often  without 
any  strikinf^  cau>se,  as  stronfjly  to  suggest  the  thought  of  some  specific  lesion, 
some  special  pat ht^ge^ic  a^ent.  The  precise  facts  ai-e  indeed  yt-t  to  beleivrned; 
still  it  has  Ihcen  often  observed  that  at  many  times  (particularly  in  spring  and 
autumn.j  it  assumes  epidemic  pitjportions.  The  infectious  nature  of  the  jaundice 
is  still  more  pi-obable  in  those  cases  where  the  disease  is  decidedly  endemic.  In 
bari-acks,  prisons,  and  single  houses  qnite  imjiortAnt  endemics  of  jaundice  have 
been  seen,  the  oidy  explanation  for  which  could  Ix^  found  in  assuming  the  exist- 
ence of  some  local  source  of  infection.  In  a  few  caseif,  epidemics  of  catarrhal 
jaundice  have  followed  re  vaccination,  compelling  one  to  think  that  ix»ssibly  the 
pathogenic  agent  was  transferred  by  imwuhition.  Patients  themselves  not  infre- 
quently refer  to  taking  cold,  or  to  mental  emotion  (particularly  anger),  as  circum- 
stances promoting  the  disease. 

Another  cause  is  the  rather  frequent  occurrence  of  duodenal  catarrh  as  a  result 
of  passive  congestion.  This  is  seldom  very  intense.  It  is  es|>ccially  fre<iuent  in 
hciirt  disease.  Again,  the  slight  jaundice  quite  often  seen  in  the  c^airse  of  many 
acute  diseases,  and  of  lo!>ar  pneumooia  in  jiurticular,  must  be  ascrilwd  to  caUirrh. 

Pathology* — ^^^  i"  catarrhal  affections  of  most  other  yxncous  membranes,  the 
ix">st-mnrti'ni  signs  <>f  catarrh  of  the  bile-ducts  m-e  not  always  striking,  for  the 
swelling  and  injet'tion  subside  considerably  after  death.  The  usual  method  of 
testing  the  patency  of  the  common  duct  is  by  pressing  n^wm  the  gall-bJailder  to 
see  if  its  conte»its  can  I>e  squeezed  out  into  the  intestinal  canal.  If  a  catanh  has 
closed  the  common  duct,  the  bile  is  uot  discharged  at  once.  A  llrmer  pi^es^ure 
drives  out  fmrn  the  opening  of  the  duct  a  plug  of  tougli,  white  mucus,  upon  which 
the  bile  follows;  but  such  a  plug  is  not  present  in  every  case,  by  any  means,  for 
even  a  simple  swelling  of  the  catarrhal  mombi*ane  suflices  Uy  obstruct  the  flow 
of  bile. 

If  the  biliarj"  posBages  are  slit  open,  tlie  common  duct  is  found  more  or  less 
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filled  with  tougb,  white  mucus.  Usually  the  portion  which  lies  in  the  intestinai 
wall,  the  so-calletl  intestinal  |M)rtion,  is  most  affected.  Behind  tb<j  f>ccliided  part 
the  ducU  are  distended,  if  the  biliarj'  retention  has  been  chronic.  This  distention 
nia3'  involve  even  the  smallest  ducts,  which  lie  in  tbe  liver  itself.  As  a  conse- 
quence, the  liver  is  somewhat  enlarged  and  hiis  a  diffuse  bilious  tinge.  If  the 
obstruction  i^ersists  for  a  long  while,  which  is  very  exceptional  in  simple  catarrhal 
jaundice*  a  portion  of  the  hepatic  cells  are  destrt)ved  by  the  pcmicioua  iiiQuencc 
of  the  retained  secretion.  Tbe  lost  parenchyma  is  replaced  by  new-formed  con- 
nective tissue.     For  further  i>urticulaT'B,  see  the  chapter  on  biliary  cirrhossia. 

Clinical  History. — Iimsmuch  as  catarrh  of  the  ductus  communis  is  almost 
aJwayR  consequent  uiR»n  a  fcaKtro-duodenal  catarrh,  tlic  fii'st  symptoms  are  usually 
referable  to  the  latter  <UKe;ise.  It  is  indeed  seldom  that  the  attack  begiuB  with 
marked  f^astric  disturbances,  like  violent  vomitiujf  and  gBstralgia,  but  almost  inva- 
riably the  jauudice  is  preceded  for  a  variable  i>eriod  by  indisposition,  as  shown  by 
malaise,  laug-uor,  anorexia^  a  bad  taste  in  the  moutli,  niiosea,  gastric  oppression, 
eructations,  and  wjmetiujes  lenipfjrary  v^omitiug.  Then  comes  the  lirst  evidence 
that  the  cutarrh  has  invaded  the  common  duct,  in  a  jaundiced  hue  of  ilie  skin  and 
of  the  visible  mucous  membi-anes.  In  many  cases,  however,  tbe  initiatory  gastric 
symptoms  are  almost  wholly  absent^  so  that  tbe  diseafie  begins  mnnechately  with 
the  appearance  of  the  jaundice. 

The  pressure  in  the  secretorj'  ducts  of  the  liver  is  extremely  low,  so  that  even 
the  catarrhal  swelling  of  the  mucous  membrane  and  the  collection  of  viscid  mucua 
in  the  common  duct  suffice  to  impede  in  a  marked  degree  the  furtlier  outflow  of 
hile  into  the  intestinal  canaL  As  a  rule,  however,  the  retention  of  bile  is  not  com- 
plete, or,  if  so,  only  for  a  time.  Still  n  consideinible  anitnint  of  bile  collects,  and 
distends  even  the  intra-hepatic  ducts.  As  sot>u  as  this  stasis  has  i*eacbed  a  ct?rtain 
point,  the  stagnant  bile  is  absorlMxl  by  the  hepatic  lymph -vessels.  Thus  Ibe  bile 
and  all  its  constituents  are  jKJured  into  the  bhxjd  by  way  of  the  thoracic  duct  and 
carried  to  all  ptirts  of  the  body. 

No  more  than  a  few  days  need  elap.se  before  the  bile-pigments  are  absorbed 
into  the  tissues,  and  give  rise  to  the  evident  yellow  color  c»f  the  skin  and  nmcous 
passages  which  we  call  jauntUce.  Usually  the  yellowness  of  the  conjunctiva  is  the 
tirst  thing  to  attrfict  attention.  I^ater  the  entire  skin  b<*comes  yellow,  and  tbe  same 
color  is  plainly  visible  in  the  mucous  membmne  of  the  mouth  and  throat,  espe- 
cially after  wo  have  produced  temporary  anaemia  by  pressure,  as  in  the  lij^s.  Of 
course,  the  internal  organs,  whicli  we  can  not  see,  are  likewise  stained.  Any 
abnormal  collection  of  liquid  will  also  have  a  marked  yellow  color.  The  cornea, 
the  peripheivil  nerves,  and  the  cartilages  alone  escaije  unstained.  In  other  parts 
we  may  not  only  find  this  diffuse  impregnation  with  the  biliary  ingments,  but 
even  .st»lid  granules  of  the  latter, 

A  jauudicetl  jiatient  often  presents  other  indications  of  the  presence  of  biliary 
ctdoring  matter  than  llie  color  of  his  skin.  If  tbe  jaundice  is  at  ail  chronic,  there 
is  almost  invariably  an  itching  of  the  skin,  which  may  bo  very  troublesome.  It 
may  be  so  bad  at  night  as  to  disturb  sleep.  The  scratching  thus  induced  often 
causes  numertjus  excoriations  and  fissures,  which  may  even  occasion  quite  large 
furuncles.  Urticaria  is  al  io  sometime  observed.  A  peculiar  disease  of  the  skin, 
which  ha«  lieen  chiefly  described  by  English  authors  in  connection  with  jaundice, 
is  called  xanthelasma.  It  presents  bright-yellow  spots,  usually  somewhat  elevated, 
which  are  found  mainly  on  the  eyelids,  though  also  on  other  parts  of  the  body. 

The  remaining  symptoms  of  hepatogenous  jaundice  may  be  divided  into  two 
groups.     The  first  group  compnse  the  symptoms  excited  by  the  presence  of  the 
biliary  constituents,  and  particularly  of  the  biliary  acids,  in  the  blood,  while  tlie 
second  group  are  due  to  the  lack  of  bile  in  the  intestinal  canal. 
SO 
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We  have  seen  that,  when  the  biliary  nutlets  are  occluded  or  narrowed,  the  con- 
stituents of  the  bile  are  al>sorbed  by  the  lymphatics.  We  Jiave  already  learned  in 
part  what  becoiiieis  of  the  bile-pigments  tbus  conveyed  into  the  hlood-vesseLs.  The 
presence  of  the  bile-aeids  in  tlic  blood  is  also  of  considerable  clinical  importance. 
Physiolog^y  has  shown  that  thtse  acids  possess  certain  poisonoiis  pi-operties,  and^ 
among  others,  the  power  to  destroy  red  blood-corpnscle."*.  But  in  reality  few  if  any 
hi ood -corpuscles  are  destroyed  by  Ihc  bile-acids  in  tbe  blood,  because  they  are  too 
much  diluted^  and,  besides,  seem  in  large  part  to  be  quickly  decomposed  after 
absorption.  These  acids  do  really,  however,  excite  cert^dn  nervous  centres  in  a 
way  to  give  rise  It  J  doeideii  clinical  syiLi|itorna.  The  most  fi'cquent  etfect  is  that 
produced  by  the  cholate  of  sodium  upon  I  lie  cardiac  ganglia,  or  possibly  also 
upon  the  center  for  the  vagus,  imd  it  is  evinced  by  a  slowing  of  the  pulse.  This 
is  an  almost  invariable  phenomenon,  provided  tbere  be  no  fever  or  other  complica- 
tion, and  is  seen  not  only  in  simple  catarrhal  jaundice  but  in  all  cases  of  hepatoge 
nous  icterus.  The  pulse-rate  is  fi-oni  64  to  50,  or  even  less.  Slight  in-egularity 
in  tlio  heart's  action  is  not  infrequent  There  are  certain  other  nervous  disturb- 
ances often  seen  in  jaundice  and  iHiferable  to  the  presence  in  the  blood  of  bil- 
iary constituents,  and  in  paHicular  of  biliary  acids.  Sometimes  there  is  a  strik- 
ing languor  and  muscular  weakness,  or  headache,  or  the  patient  Ls  ""out  nf 
sorta."  Grave  nervous  symptoms,  SLimetimes  seen  in  jaundice  and  grouped  under 
the  name  of  cJwhrmia,  are  discussed  in  another  chapter.  It  also  deserves  a 
brief  mention  here  that  many  cases  with  marked  jaundice  have  a  noticeable 
tendency  to  bleeding — that  is,  a  sort  of  "■  haemorrhagic  diathesis."  Hiemorrhages 
into  the  skin  and  in  the  viscera  are  quite  often  seen,  and  also  epistasis  and 
analogous  occurrences. 

We  now  come  to  the  second  group  of  symptoms,  which  result  from  lack  of 
bile  in  tbe  intestinal  canal.  It  will  be  easy  to  understind  these  if  we  briefly 
review  the  physiological  functions  assignwl  to  the  bile  whith  is  pouretl  into  the 
alimentary  canal.  Bile  plays  an  important  pai-t  in  the  digestion  of  fat,  emulsify- 
ing it^  and  promoting  its  absorption  into  the  chyle-ducts.  Now,  in  hepatogenous 
icterus  this  work  remains  undone,  as  is  shown  by  the  fatty  stools.  From  time 
immemorial  the  white  clay-colored  stof>ls  of  jaundice  have  been  well  known, 
and  are  employed  as  the  l)est  measure  of  the  compioteness  of  biliary  retention. 
The  light  color  of  the  etools  is  partly  due  to  the  lack  of  biliary  pigment,  for  it 
is  that  chiefly  wliich  imparts  to  normal  fieces  tbcir  dark-bmwn  color;  but  the 
characteristic  white  clay  color  h  due  exclusively  to  the  presence  of  undigasted 
fat  in  large  amounb?.  We  have  ourselves  performed  the  experiment  of  putting" 
a  patient  with  extiTmo  hepatogenous  icteras  upon  a  diet  containing  as  little  fat 
as  j>>ssible,  and  have  found  that  the  stools  then  became  light  bmwn,  and  not  at 
all  like  chiy.  Upon  microscopic  examination  of  the  fieces  in  jaundice,  sheaf-hke 
aggregations  of  crystals  are  not  infivqucntly  observed.  These  were  formerly 
supposed  tx>  be  tyi'osine^  but  Oesterlein  has  shown  them  to  be  in  i-eality  magnesia- 
soap. 

The  retention  of  bile  has  some  further  effects  bcside^s  retanling  the  digestion 
of  fat.  Bile  possesses  decided  antiseptic  properties,  and  thus,  to  a  certain  extent 
protects  the  contents  of  the  primne  vias  from  puti*e faction.  In  hepatogenous 
jaundice,  therefore,  the  processes  of  decay  are  abuftrmally  active ;  the  fseces  are 
unusually  otfeusive,  and  there  ia  an  excessive  generation  of  gas,  often  leading 
to  flatulence  and  tympanites.  The  bile  also  undoubtedly  stimulates  jTeristalsis^ 
and  so  in  jaundice  there  is  often  constipation. 

One  important  function  of  the  bile  remains  to  be  considered — namely,  that  by 
precipitating  pepsine  it  terminates  peptic  digestive  action.  Kiihn  has  shown 
how  necessary  this  is  to  the  normal  processes,  because  pepsiue  will  destroy  pan- 
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creatine,  and  therefore  interftres  with  pancreatic  digestion.  Hence  we  are  justi- 
in  assuming  that  in  well-marked  jaundice  the  digestive  action  of  the  pan- 
jatic  juice  on  fat  and  albumen  is  probably  disturbe<l,  even  though  the  pancreas 
itself  secretes  normally.  Often,  and  in  catarrhal  jaundice  probably  as  a  rule,  the 
[wncrcatjc  duct  is  obstructod  as  well  as  the  biliary,  so  that  not  only  the  bilo,  but 
also  the  psmcreatic  juice  is  retained.  Just  how  far  the  digestive  disturbances  are 
to  be  twcribed  to  the  lack  of  each  of  these  secretions  we  are  of  course  unable  to 
determine. 

We  must  now  inquire  what  becomej^  of  the  abs^jrhed  bile.  As  to  the  biliary 
acids,  we  have  already  said  that  they  probably  undergo  do<'ompositiou.  Of  the 
ther  constituents,  including  the  taurine  and  cliolesterino  an<l  tJie  pigmentary 
mtters,  we  know  the  fate  of  the  last-named  only — that  is,  we  Imve  learned  how 
Nature  seeks  lo  rid  herself  of  this  foreign  substance.  As  soon  as  the  amount  of 
bile-pigniont  in  the  blood  and  tissues  becomes  considerable,  excretory  efforts  are 
made,  in  which  the  kidneys  take  the  chief  shiire.  Certain  changes  take  place  in 
the  urine  almost  siumltaneously  with  the  fii-st  appeai'ance  of  a  JHundicwi  hue  in 
the  skin ;  and  theise  changes  are  due  to  the  urine  containing  excreted  biliary  color- 
ing matter. 

The  urine  of  jaundice  is  generally  recognizable  from  its  color,  which  is  a  dark 
brown,  like  beer.  The  foam  caused  by  shaking  it  is  not  white,  but  distinctly 
yellow.  A  bit  uf  white  flltcr-i>a|jerdipi>edin  the  uriiie  is  stained  yellow.  If  the 
urine  is  mixed  withchlorofonn  in  a  l<3st-tube,  the  chlorfjfonn  dissolves  the  pigment, 
and,  on  being  allowed  to  collect  at  the  Ixtttum  of  the  tulH\  display's  a  dcei^yellow 
"•^olor.  This  is  knuwn  as  the  "chkiroform  test."  Another  reju.'tioa  which  usually 
gives  a  8atiHfact^>ry  result,  but  not  always,  is  Gmelin's.  If  urine  containing  bil^ 
pigment  is  slowly  pourwl  down  the  sides  of  a  test-tube  containing  some  fuming 
nitric  ticid,  the  zone  betwe€Mi  these  two  liquids  exhibits  a  fine  play  of  colors.  The 
effect  of  the  acid  upon  the  biliary  pigment  is  to  produce  a  numlierof  colore<l  rings, 
the  highest  and  numt  characteristic  of  which  is  green;  next  comw;blue,  then  vioh't 
id  re<I.  Gmeliifs  te^t  often  shows  very  prettily  if  one  filters  the  iiriuo  iiud  tht«n 
Ids  a  drop  of  nitinc  acid  to  what  remains  uj^on  ihe  moist  filler-|wq>or.  The  char- 
acteristic colored  rings  form  around  this  drtjp. 

The  biliary  acids  also  may  l)e  detoctetl  in  the  urine  of  jaundice;  hut  the  pi*ocQ8a 
is  somewhat  tedious,  and  the  knowledge  gained  is  of  no  practical  ini]joH4»ncc. 

The  urine  very  often  contains  morphological  elements  which  arc  cluuructeristic. 
Nothnagel  was  tlie  first  to  describe  miimlely  the  icteric  casts — that  is,  hyaline  castn 
which  usually  have  a  yellow  tinge  and  quite  «»ftcn  are  completely  cjiiveiiid  with 
dark-yellow  granules.  The  urine  may  contiun  a  little  albumen  also,  but  this  is 
not  constant. 

[The  presence  or  absen«'e  of  nibumcn  dt*(wMids  largely  on  the  amount  of  Iho 
biliarj*  constituents  and  on  the  length  of  time  they  coutinne  in  uctioti  mi  the  kid- 
neys; their  etfect  on  these  organs  is  more  or  less  that  of  »n  irritautl 

The  sweat-glands  a^^  take  part  in  the  o.vcrction  of  bile-pigment.  The  latter 
can  be  dcmon.stmtcd  in  the  perspiration  of  jauTuHctHl  iM*rHons,  as  well  its  in  their 
urine.  Not  infrequently  the  patient's  linen  is  coloretl  yellt>w  l»y  the  sweat.  On 
the  other  hand,  no  bile-pigment  is  found  in  the  teara,  Bftiivu,  gastric  juice,  or  accre- 
tions other  than  tliose  mentioned. 

Having  now  considered  the  phenomena  common  to  all  caacift  of  h«»patogenous 
icterus  alike,  we  revert  to  the  subject  of  «inir>le  cutjirrhal  jaundic<\  Tlie  pnslro- 
nial  gastric  symptoms  usually  hist  a  few  days,  more  rarely  n  week  or  two,  when 
the  skin  becomes  evidently  jaundiced  and  the  other  results  of  the  icU'rus  are  aim 
seen.  The  urine  grows  dark  with  biliary  pigment,  the  stools  biH?ome  light-colort4 
id  more  or  less  clay-<;olor©d,    Tlie  oorvoun  Kyiitem  bi  not  ununlly  serioualy  de- 


468 


DISEASES  OF  THE  DIGESTIVE  ORGANS. 


ranged,  but  still  most  patientjs  feel  very  laag^id,  and  have  anorexia  and  a  tendency 
to  constipation,  Tlie  pulse  l)ecoraes  somewhat  slower  than  normal,  and  some- 
times the  temperature  also  is  subnormal,  say  97"*  or  98^  (36"-36'5'*  C). 

In  most  cuses  the  physical  examination  of  the  liver  is  of  interest,  the  organ 
being,  as  already  mentioned,  enlarged  from  the  retained  bile.  Accordingly  the 
lower  boundary  of  hepatic  dullness  usually  extends  two  or  three  finger-breadths 
beh»w  the  edge  of  tlie  ribs,  and  not  infrequently  the  lower  margin  of  the  organ 
can  be  plainly  felt.  Often  the  gall-bladder  is  so  distended,  both  by  bile  and  by  the 
mucus  which  it  itself  secretes,  that  it  pixjjecLs  from  under  the  edge  of  the  liver 
In  such  cases,  as  Gerhardt  tells  us,  we  may  sometimes  hiake  out  by  percussion  a 
convexity  in  the  low^er  line  of  hepatic  dullness,  wliich  corresponds  to  the  galh 
bladder.  If  the  abdominal  walls  are  lax,  we  may  even  feel  the  distendetl  visi^-us. 
As  a  rule,  there  is  not  much  distress  in  the  hepatic  region,  although  now  and  then 
there  is  a  ceilain  sensation  of  pressure  or  tension. 

The  syojptoms  depicted  seldom  last  longer  than  a  few  weeks.  Usually  a 
patient  who  lakes  proper  care  of  himself  begins  to  feel  bett^er  in  even  less  time. 
The  urine  grows  lighter  colored^  the  stools  dai'ker,  and  the  pulse  more  rapid.  The 
yellow  color  of  the  skin  often  I'emains  visible  for  quite  a  while,  although  gradu- 
ally diminishing,  even  after  the  patient  feels  perfectly  well;  but  at  last  the  jaun- 
dice disappeai-s  also  and  recovery  b  complete.  Relapses  are  indeed  possible,  par- 
ticularly after  errors  in  diet;  but  they  are  rare. 

The  termination  of  catun^hal  jaundice  is,  therefore,  aknost  invariably  favor- 
able. The  entire  course  of  the  disease  tKrcupies  about  three  to  six  weeks,  rarely  a 
longer  period.  It  is  a  very  exceptional  occnriTnce,  but  one  which  we  must  always 
think  of  as  po.ssible,  for  this  apjiarently  nnld  and  secure  condition  to  bo  suddenly 
merged  into  the  grave,  pernicious  variety  of  jaundice.  (See  the  chapter  on  acute 
yellow  atrophy  of  the  liver  and  pernicious  jaundice.) 

Diagnosis.— Catarrhal  jaundice  is  usually  easily  diagnosticated.  The  diagnosis 
is  made  chielly  from  tlie  course  of  the  disease— tJie  development  of  jaioidice,  pre- 
ceded by  gastric  symptoms,  in  a  previously  heaUhy  person,  and  genei'ally  in  a 
youthful  individual.  It  is  very  imp^urtant  to  exclude  otht^r  conditions  which 
might  occasion  jaundice.  We  nmst  consider,  therefore,  whether  the  history  of 
the  case  suggests  the  presence  of  gall-stones  (hepatic  colic),  and  be  vigilant  in  our 
physical  examination  to  detect  a  jxjssible  cirrhosis  or  new  growth.  In  the  case  of 
elderly  patients,  particularly,  it  is  not  i-are  for  what  was  at  first  regai'ded  as  an 
attack  of  ordinarj'^  cataiThal  jaundice  eventually  to  disclose  itself  as  a  grave 
chronic  disexuie.  We  should  not  make  a  diagnosis  of  catarrhal  jaundice  until  wo 
have  carefully  weighed  all  the  rational  and  objective  signs. 

Treatmentt — Most  cases  of  catarrhal  jaundice  terminate  favorably  and  require 
no  active  treatment.  Rest  and  prudence  are  indicated,  and  the  diet  should  be 
carefully  regulated,  that  the  gastrn-tlurKlenal  c^itarrh  may  not  Ije  aggravated.  Fat 
must  not  be  eat^n,  for,  as  w*e  have  seen^  it  is  not  a&similated,  and  only  excites 
abnormal  processes  of  decouj position  in  the  intestinal  canal.  I^ean  meat^  bread, 
soups,  if  not  too  rich,  vegetables,  preserves,  and  temoDade  or  tamarind-water  are 
allowable. 

We  should  also  employ  internal  i*emedies  to  mitigate  the  catai-rh.  The  various 
stomachic  tonics  are  freqtiently  prescribetL  Rliubarb  is  a  favorite  drug,  A  very 
goo<l  medicine  is  Carlslxid  water,  or  the  artificial  Carlsbad  .salts^  of  which  latter 
the  dose  is  half  a  teaspoon ful  to  a  tcasixwnful,  in  a  tumbler  of  warm  wat^r,  before 
breakfast.  The  alkalies  not  only  exert  a  direct  beneficial  influence  upon  the  gas- 
tric mucous  membrane,  but  are  also  useful  as  laxatives.  More  obstinate  constipa- 
tion may  call  for  castor-oil,  calomel,  or  rhubarb. 

Lately  much  enthusiasm  has  been  displayed  about  the  treatment  of  catarrhal 
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Jaundice  by  large  enemata  of  cold  water.  The  injections  are  said  to  overcome  the 
biliary  retention  by  excitin^^  peristalsis,  and  possibly  by  aljwj  promoting  the  secre- 
tion of  bile.  Onco  a  day  a  quart  or  two  of  water,  at  fid*  to  70°  (12°- 18°  R.),  is 
injecUnl,  and  is  retained  us  long  as  pi>ssiblc.  The  good  effect  is  said  Uy  be  observ- 
able in  a  few  days,  both  in  the  general  condition  of  the  patient  and  in  the  dimin- 
ished anwjunt  of  bile-pigment  in  the  urine,  as  well  a^  the  darker  color  of  the 
stools. 

The  effort  ha.s  also  been  made  to  empty  the  gall-bladder  by  manipuhition. 
Gerhai'dt  states  that  sometimes  the  distended  viscus  can  not  only  be  felt  through 
the  abdominal  walls  (vids  supra)^  but  it  can  be  so  firmly  compressed  as  to  squeeze 
its  contents  into  the  duodenum.  Sometimes  the  obstruction  is  said  to  yield  .sud' 
denly,  as  if  a  plug  were  driven  ouL  This  method  has  not  been  universally 
adopted.  It  seems  applicable  only  in  a  limited  number  of  cases,  and  is  probably 
not  free  from  danger.  Several  authorities  have  recommended  ejrtemal  faradiza- 
tion as  a  means  to  stimulate  the  gall-bladder  to  contract  and  discharge  its  con- 
tents.    We  beheve  that  few  will  adopt  the  suggestion. 

APPENDIX. 

ACDTE  FEBRIUC  JAUirtHCE.      WEIL*8  DISEAfiB. 

Within  a  few  years  an  acute  infectious  disease  has  become  known,  which 
mvariably  causes  jaundice  and  may  therefore  be  projHjrly  described  in  this  con- 
nection.    It  was  first  described  by  Weil,  then  by  Fiedler  and  others. 

Tlie  disea.se  is  mo.st  frequent  in  the  months  t>f  summer.  It  attacks  by  prefer- 
ence young  and  midiUe-aged  men.  Fiedler  was  struck  by  the  frequency  with 
which  butchers  suffered  from  it.  Tbe  symptoms  usually  begin  suddenly.  Ejc- 
treme  chilliness,  fever,  headache,  and  malaise  are  ulmofet  always  present  at  the 
onset.  Jaundice  usually  appears  on  the  wxxnid  day,  and  it  may  become  severe. 
It.s  immediate  cause  is  doubtless  obstruction  of  bile,  for  the  stools  are  colorless,  and 
the  urine  contains  an  abundance  of  bilt -pigment.  The  constitutional  symptoms 
remain  for  several  days  quit-e  severe.  The  patient  complains  of  violent  headache, 
wakefulness,  and  vertigo.  Sometimes  there  is  evident,  sf.ufK>r  or  mild  delirium. 
Upon  physical  examination  we  not  ii»frequently  notice  herpes  on  the  lips,  besides 
the  icterus.  Tlie  tongue  is  coated.  There  is  nothing  unusual  about  the  lungs  or 
heart,  except  that  the  pulse  is  apt  to  be  quite  rapid.  The  abdomen  is  not  particu- 
larly distended.  The  liver  is  often  enlarged,  but  not  always.  An  acute  splenic 
tumor  is  very  often,  but  not  invariably,  present.  There  is  usually  ditu*rh(*a.  Vom- 
iting may  occur,  Theiv*  is  generally  albuminuria;  and  not  infrequently  the  exist- 
ence of  a  nephritis  is  show^n  by  the  blood  and  casts  found  in  the  urine.  A  very 
characteri.stic  symptom  is  the  violent  pain  in  the  muscles,  particularly  in  the 
calves,  of  wliich  nuist  imtients  comphiiu. 

With  these  symptoms  the  di.sease  persists  for  from  five  to  eight  da3's,  during 
which  period  the  fever  is  often  very  considerable.  Temperatures  of  ItiS'^-lOCti' 
(40'-41'  C.)  are  not  rare.  Then  the  fever  falls  by  lysis,  although  seldom  with  perfect 
regularity.  At  the  same  time  the  other  symptoms  abat^^  also,  and  convalescence 
ensues  after  an  illness  of  ten  to  fourteen  da\^  in  all.  Many  milder  cases  recover 
even  sooner.     An  unfavorable  termination  seems  to  be  quite  exceptional. 

It  is  highly  probable  that  tliis  i>erfectly  spetific  disease,  the  most  important 
symptoms  of  which  are,  as  we  have  seen,  jaundice,  fever,  swelling  of  the  spleen, 
fllbnminuria,  and  pain  in  the  muscles,  is  an  acute  infectious  process;  but  we  do 
not  yet  possess  any  precise  information  as  to  its  aetiology. 

The  ti^eatmeut  must  be  purely  symptomatic.     In  the  beginning  calomel  is  use- 
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fuL  Later  on,  hydrochloric  acid,  rbnluirb,  (and  the  like  are  prescribed.  The 
headache  is  relieved  by  an  ioe-bag,  the  pain  in  the  muscles  by  rubbiug  witli  chloro- 
form liniment. 


CHAPTER  U. 
BXIilABT  OAIiOTJLL 

(JJtpattc  Colic,     ChoUIUhinm«.) 

etiology.— Although  gall-stones  are  of  very  frequent  occiuTence,  we  do  not 
yet  possess  much  information  as  to  their  causation.  It  is  only  jxtssible  to  state  a 
few  factoi-s  which  very  pi*obably  promote  their  formation. 

Biliary  retention  certainly  acts  in  lliis  way,  both  directly  and  by  leading-  to  an 
increiisecl  consistency  and  inereused  concentration  of  the  bile.  As  a  result,  certain 
constituents  which  were  befi>re  held  in  sr>lution  are  thrown  down.  And  yet  this 
cause,  however  potent,  can  not  be  I'eg'arded  as  the  only  one.  The  chenuc^J  exami- 
nation of  gall-stones  leads  plfiinly  to  the  conclusion  that  their  formation  must  be 
precedetl  by  certain  abnormal  chemical  processes  of  decomposition  aud  of  trau&- 
fornialion.  We  can  not  otherwise  explain  why  the  coii.stituents  of  gall-stones 
should  ditFcr,  as  they  do  in  many  ways,  from  tlie  niatters  which  normal  bile  holds 
in  solution.  For  example,  the  pigment  in  gall-£t^)nes  is  never  found  unchanged, 
but  invariably  exists  in  composition  with  lime.  Now,  normil  bile  contains  only 
a  trace  of  lime,  so  that  long  ago  FrericliB  suggijsted  that  the  lime  comes  fi-om  the 
mucous  mendyrane  of  the  gjill-bladder.  It  18  an  imp<irtant  fact  that  the  choles- 
terine,  and  probably  also  a  portion  of  the  pigmentary  matters,  ait?  held  in  solution 
in  normal  bile  by  the  combination  of  sodiimi  with  the  biliary  acids  whicb  it  con- 
tains. If  this  sodium  salt  wei'e  decom|X)sed  from  any  cause,  the  matters  named 
would  naturally  be  precipitated.  The  decomposition  of  the  salts  formed  by  the 
bile-acids  is  gi'eatly  pronntted  if  the  bile  acquires  an  ficid  reaction;  but  of  the  cir- 
cumstances  in  which  this  last-mentioued  change  occ"i"s  we  do  not  yet  have  any 
accurate  knowledge.  Possibly  fcnnentalion  may  have  something  to  do  with  it. 
The  idea  that  often  a  clump  of  nmcus  forms  the  niicleus  of  a  biliai'^'  concretion 
lacks  chemical  conlirmation,  for  nmcus  is  never  found  in  the  stones. 

We  have  rather  more  knowledge  as  to  predisposing  canses  than  about  the 
chemical  pwcesses  involved  in  the  forniatton  of  gall-stones. 

Age  seems  to  be  an  impcu-tant  factor.  The  great  majority  of  patients  are  over 
forty.  Gall-stones  are  nuich  less  frequent  between  twenty  and  forty  years  of  age; 
and  in  children  they  are  very  rare,  although  they  have  l>een  ol>served  in  the  new- 
bora.  One  rea.son  why  elderly  people  are  so  liable  to  this  tiTiuble  is  said  be  the 
senile  weakness  of  the  muscular  fillers  of  tlie  gall-bladder.  Thus  stagnation  and 
retention  of  bile  aiM3  pmmoted.  It  has  also  been  suggested  that  in  old  age  the 
bile  maj^  contain  an  excessive  amount  of  cbolesteriiu*  and  lime. 

Sex  also  has  a  decided  influence.  All  authors  agi*ee  that  gall-stones  are  more 
frequent  in  females  than  in  males,  the  prf>portion  l^eing  aljout  three  to  two.  An 
explanation  of  this  fact  has  been  sought  in  the  sedentary  life  of  women,  and  par- 
ticularly in  the  mechanical  effect  of  tight  lacing,  impeding  the  outflow  of  bile. 

Much  has  lx*en  said  about  certain  peculiarities  of  bmiily  temperament  in  rela- 
tion to  cholelithiasis.  Obesity.  gf>ut,  and  chronic  endarteritis  are  said  to  favor  the 
formation  of  gall-stones.  A  like  influence  is  ascribed  to  excessive  indulgence  in 
meat  and  fat,  as  well  as  to  gluttony  in  general,  and  to  lack  of  exercise;  but  the 
real  importance  of  these  various  factors  is  not  ut  all  definitely  determined. 
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Diseases  of  the  liver  aud  bile-ducts  do  undeniably  promote  cholelithiafiis,  for 
they  interfere  in  mauj  ways  with  the  discharge  of  bile  from  the  duct«  and  from 
the  gall-bladder.  Thus  they  may  cause  compression  or  obstruction  of  a  duct,  or 
may  lead  to  degenerative  chants  in  the  tissues  of  the  gall-bladder.  The  view  is 
quite  generally  held»  but  is  apparently  incorrect,  that  even  a  simi)lo  chronic 
catarrh  of  the  bile-ducts  tends  to  c^iuse  gall-stones.  GalI-*itones  and  catarrh  of  the 
ducts  are  indetjd  often  found  to  co-exist,  but  it  is  probable  that  the  catarrh  is  not 
the  cause,  but  the  result,  of  the  pr«^s»nce  of  ^^all-ntones. 

Occnrreaoe,  and  Chemical  and  Physical  Properties  of  Gall-stones.— The  place 
where  gall-stones  are  most  frequently  found  is  the  gall-bladder.  We  may  find  in 
It  any  uimiber,  fi-om  one  or  two  up  to  a  hundred  and  more.  The  size  varies  fifim 
tliat  of  a  grain  of  sand  up  to  tliat  of  a  hen's  egg.  The  large  .stones  may  coinplcleiy 
till  the  gall-bladder;  and  sometimes  the  suialler  st<jnes  are  numerous  enough  to 
till  it  also.  The  atones  usually  lie  free  in  the  bladder,  although  exceptionally 
they  may  be  found  adhei-ent  to  its  walls.  Harcly  the  bladder  presents  a  diverticu- 
lum, in  which  a  stone  has  Ix^n  formed.  Tlic  lining  membrane  of  the  vificus  often 
guii'ers  such  mechanical  irritation  from  the  stones  as  to  present  quite  a  severe 
catarrhal  inflanmiation.     Sometimes  there  is  even  a  more  or  less  extensive  necrosis 

Htones  which  an^  found  in  tlie  larger  bile-<liirt.s  were  not  formed  in  tbeni,  but 
have  lieritnie  wettgeil  in  them  while  on  theb*  way  to  the  intestine.  This  condition 
is  described  as  an  imiMictioji  of  gfdl-!stt>ncH.  Gall-stones  are  quite  often  found  in 
the  liver  itself,  aud  fi-equcutly  in  lai-ge  numbei-s.  These  concretions  may  meas- 
ure half  a  centimetre  t^j  a  centimetre  in  diameter.  In  such  cases  the  small  intra- 
hepatic bile-ducts  are  usually  a  good  deal  widened;  or  occasionally  lhe3'  present 
mch«"s  in  which  the  stones  lie.  As  a  rule,  the  hepatic  parenchyma  aurniunding 
the  sloue  is  in  a  state  of  chronic  or  iwute  purulent  iullammation  (ride  infrfi). 

In  fortn,  gall-st4>nes  vary  infinitely.  The  smallest  are  irregular  masses,  well 
described  by  the  name  of  *'  g£ill-«ind."  The  lai'ger  stones  ai-e  moi-e  or  less  round, 
or  oval,  or  polyhedral.  The  polyhcdra  are  usually  due  to  the  mutual  rubbing  ajid 
jure  of  a  numlier  of  stones  upon  oiif  another.  In  color,  the  stones  vary  ac- 
cording to  the  amount  of  pigment  they  contain,  from  almost  black  or  dark  brown 
to  a  lighter  grocnisVi  or  bright  yellow  shiule.  A  fresh  gall-stone  always  sinks  in 
water:  but  when  dry.  gall-stones  contain  air  and  generally  lloat.  On  croas-sec- 
tjon*  they  are  found  to  be  either  hnmogentH:)us  or  composed  of  layers.  As  a  rule, 
there  is  a  nucleus,  darkly  pignienteil,  which  is  surrounded  by  a  lighter-colored  cn- 
velojie,  itself  either  made  up  of  cimcentric  layers  or  evidently  crystiilline.  Often 
the  outermost  layers  are  still  distinguishable  as  \yecii\mr  darker  and  harder  strata. 

As  to  chemicAl  composition,  gall-stones  are  usually  divided  into  several  groups. 
By  far  the  most  fi-equent  vanety  is  made  up  of  cholesterine  and  pigment  mixed 
.together  in  greatly  varying  proportions.  The  i)igmeut  is  part  of  it  in  its  natural 
^Atate  and  part  of  it  combined  with  lime.  On  the  average,  stones  contain  a1x>ut 
seventy  to  eighty  per  cent,  of  cholesterine.  Besides  these  two  chief  ingredients, 
most  stones  alao  contain  lime  and  magnesium.  In  color,  they  are  light  or  dark 
according  to  the  smaller  or  greater  proportion  of  coloring  matter  they  contain. 
^XjCSS  common  arc  stones  of  pure  cholesterine.  These  are  usually  found  singly,  are 
>ft,  and  often  are  alm«>st  transparent.  Most  cholesterine  stones  liave  a  nucleus 
of  pigment  and  lime  in  combination.  Pure  pigmentary  concretions  are  rare,  and 
are  generally  small,  like  coarse  siind.  A  .still  greater  raiity  is  a  stone  made  up 
entirely  of  lime.     Such  a  stone  is  small  and  very  hard. 

It  should  also  be  added  that  just  as  is  the  ca.so  with  renal  calculi,  an  organic 
cementing  substance  can  l>e  detected  by  the  microscoi>e  in  gall-stones.  This  is  in 
part  itself  calcified,  in  part  it  unites  the  separate  crystals  fPosner). 
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Pathological  and  Clinical  Consequences  of  Gall-Stonefl.— Gall-stones  may  remain 
for  a  loii^  wbile  in  the  g-all-bladder,  and  even  in  Ihe  liver,  without  causing-  the 
slightest  unpleasant  symptom.  It  is  not  at  all  unusual  to  find  g^l-stones  unex- 
pectedly at  an  autopsy. 

In  other  cases,  however,  gall-stonefi  occasion  severe  suffering,  and  sometimes 
even  death.  These  grave  phenomena  may  be  due  either  to  certain  mechanical 
conditions,  like  impaction,  or  occlusion  of  the  bile-ducts;  or  to  secondary  inflam- 
mation resulting  from  their  presence.  These  two  kinds  of  disturbance  must  now 
be  discussed  in  detail. 

Gallstones  not  infrequently  leave  the  place  where  they  were  formed.  Stones 
formed  in  the  liver  are  gmduaUy  driven  onwanl  by  the  current  of  the  bile,  and 
pass  through  the  hepatic  duct  into  llie  common  duct  and  the  intestine.  The  more 
numerous  concretions  formed  within  the  gall-bladder  alsti  often  change  their  loca- 
tion. What  should  make  them  move  is  not  |)erfectly  determined.  Probably  there 
are  various  factors;  in  the  fii-sl  place,  coiitmction  of  the  muscular  coat  of  the  gall- 
hlaflder;  and  then  probably  the  weight  of  the  stone;  and  the  pressure  of  the  dia- 
phragm and  the  abdominal  walls,  as  in  breathing,  defecation,  and  vomiting. 
When  once  a  stcme  has  entei'etl  the  biliary  passages,  we  must  regard  the  secretion 
behind  it  a.s  the  chief  i>ropulsive  power;  for  neither  the  cy.stic  nor  the  common 
duct  possesses  muscular  fibers. 

Small  calculi  may  effect  their  escape  without  exciting  any  attention;  but  the 
passage  of  hirger  ones  produces  a  very  characteristic  set  of  symptoms,  known  un- 
der the  name  of  hepatic  colic.  Attacks  of  jjuiu  are  fr'Cfiuent.ly,  though  not  always, 
the  fii'st  symptom  of  the  jmssage  of  gall-stont^.  The  intensity  of  the  sulfering 
vai'ies  greatly  in  tlitfereut  cases.  It  may  be  so  mild  and  ill-defined  as  not  to  sug- 
gest its  true  cause,  or  it  may  be  unbearable. 

A  typical  attack  of  hepatic  colic  either  begins  suddenly,  or  it  has  for  prodro- 
mata  nausea,  chilliness,  and  mild  constitutional  disturbance.  Tlie  most  frequent 
time  for  its  occurreuee  is  a  few  hours  after  dinner.  The  pain  may  be  violent  from 
the  start;  or,  if  at  first  less  sever{%  it  quickly  reaches  an  extreme  degree.  It  is  usu- 
ally felt  chietly  in  the  epigastrium  and  the  right  hypochi^tub'ium,  but  radiates 
thence  backwartl  and  toward  the  shauldeiis,  or  even  into  the  right  arm.  The  pain 
oomes  in  paroxysms,  being  worse  eacli  time  till  it  becomes  extreoiely  severe. 
General  convulsions  have  been  repeatetUy  observed  as  a  result  of  the  pain,  par- 
ticularly in  nervous  individuals.  Quite  often  there  is  a  severe  rigor.  Vomiting 
is  also  coniTnon.  Usually  there  is  constipation.  As  a  iiile,  there  is  gi-eat  c<insti- 
tutional  disturbance;  there  ai"e  extreme  languor  and  weakness,  with  an  apj)earance 
which  sugjrests  collapse.  The  puke  is  smull  and  somewhat  accelerated  i  less  fre- 
quently, it  is  slower  tlian  normal.  The  temperature  is  noraial.  During  the 
rigor,  howevej!',  it  may  be  elevated  to  104**  (40^  C.)  or  more.  On  physical  ex- 
amination, the  liver  is  more  or  less  enlarged;  and  sometimes  it  is  possible  to 
feel  a  full  and  distended  gall-bladder,  or  at  least  to  find  a  dullness  on  jK^rcussiou 
corresp<jnding  to  it.  Jaundice  often  appears  toward  the  end  of  the  attiiclc,  but 
not  invariably.  Of  course  it  can  be  caused  by  a  calculus  only  when  it  blocks  up 
the  hepatic  or  common  duels.     Occlusion  of  the  cy.stic  duct  woidd  not  pix»duce  it. 

The  duration  of  an  attack  is^  in  mild  cases,  only  a  few  hours,  and  in  severer 
ones  seldom  more  than  one  or  two  days.  Probably  the  pain  ceases  the  instant 
tlie  stone  has  successfully  passed  the  final  narrow  portion  of  the  common  duct, 
just  above  its  opening  into  the  intestine.  Perhaps  rn^lief  is  sometimes  due  to  the 
stone^s  slipping  back  again  into  the  gall-bladder.  If  the  faeces  are  carefully  ex- 
amined after  an  attack  is  ended,  we  often  find  one  or  more  calculi.  The  best 
method  of  search  is  to  pour  the  freces  upon  a  sieve,  afti'r  adding  water  to  them. 
In  one  or  two  instances,  gall-stones  have  passed  into  the  stomach  and 
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vomited  up.  The  interval  between  difffreut  attacks  varies.  Sometimes  months 
or  years  intervene,  sometimes  only  a  little  while.  Not  infrequently  tliere  is  a 
quick  succession  of  attacks^  and  then  none  for  years  or  even  for  a  lifetime.  In 
the  intervals  the  patient  may  feel  perfectly  well,  but  he  may  have  a  slight  jaun- 
dice or  an  enlarge<l  liver  or  chnmic  dicrestive  disturbance. 

Permanent  inipactino  of  a  stone  at  any  point  in  the  biliary  passages  (cives  rise 
to  quite  ditferent  phenomena.  Usually  the  violent  symptoms  of  hei>atic  colic  per- 
sist for  some  days,  but  then  abate,  leaving  behind  only  a  dull  pain  subject  to  occa- 
sional exacerbations.  Sometimes  the  symptoms  aluiost  all  vanish,  in  rase  the 
is  not  entirely  occluded.     If,  however,  no  bile  whatever  can  pass,  further 

ible  is  to  be  expected.     If  the  calculus  lies  in  the  cystic  diict>  mucus  ei>llects  in 

gall-bladder  and  gradually  distends  it.  The  colorinp;;  matter  of  the  retained 
bile  18  gradually  absorbed,  so  that  tinjfily  the  contents  of  the  f^llbhidder  is  an 
almost  colorless  mucous  fluid.  This  condition,  of  course,  ari-nes  just  the  same 
from  occlusion  of  the  cystic  duct  due  to  any  other  cause.  It  is  termed  dropsy  of 
the  gall-bladder.  Sometimes  the  distended  viscus  can  Ix?  felt  throu^^i  the  abdomi- 
nal walls.  If  a  gall-stone  lo<iges  in  the  hepatic  duct,  or,  as  is  much  oft^ner  the 
case,  in  the  common  duct^  and  dams  up  the  bile,  chronic  jaundice  is  inevitable. 

Another  series  of  very  imix>rtant  symptoms  is  due  to  the  secondary  inflamma- 
tion or  ulceration  resulting  from  the  impaction.  A  gall-stone  may  excite  a  sec- 
ondary inflammation,  no  matter  whei-e  it  lodges,  whetlier  in  the  gall-bladder  or  the 
ducts,  or  in  the  liver  itsidf.  The  phenonjcna  are  quite  analogous  to  the  inflamma- 
tion which  a  ftjccul  calculus  excites  in  the  vermiform  appendix  (vide  aupra).  The 
first  effect  of  the  stone  is  purely  mechanical.  Its  pi-essure  causes  a  simple  necrosis 
of  the  mucous  membrane.  The  itiHammation  and  ulceration  are  developed  sec* 
ondarily  ar<jund  the  necrosed  tissue;  but  once  started,  they  may  spi-ead.  The 
gemus  which  excite  the  inflammation  are  pimbably  in  uU  cuses  derived  fj*om  the 
intestinal  canal.  As  long  as  the  ulcerative  prrx'ess  is  confined  to  the  mucous 
membrane  there  are  no  special  symptoms;  but  quite  often  it  gradually  involves 
the  deeper  tissues  or  invades  neigh boi'iug  organs.  In  such  ca.scs  the  number  of 
possible  events  is  almost  infinite.  Wo  shall  mention  here  only  a  few  of  the  most 
frequent  and  impoi*tant. 

If  the  gall-bladder  or  one  of  the  large  ducts  is  perforated,  the  bile  flows  into 
the  abtlominal  cavity.  Oall-stonea  also  have  more  than  once  escaped  in  the  same 
way.  Such  a  perforation  is  almost  invariably  followetl  by  a  pui'iilent  and  usually 
quickly  fatal  peritonitis.  This  is  not  excited  by  the  bile  its*^lf,  for  normal  bile 
does  not  provoke  iuflammatioD.  but  it  is  due  to  septic  matter  (or  decomposed  bile), 
which  also  gains  acc^sss  to  the  peritoneum.  Earely  there  is  perforation  outward. 
The  inflamed  gall-blaiider  forms  adhesions  t<i  the  abdominal  walls,  the  ulcei*atiou 
slowly  progrt»sses,  and  finally  reaches  tlie  surface  of  the  bndy.  Thus  a  genuine 
"external  fistula  of  the  gall-bladder"  may  be  formed,  thi*ough  which  bile  and  cal- 
culi are  dis<^'harg(^d.  More  fref|uent  than  either  of  these  occurrences  is  fierfora- 
tion  into  neighboring  orgajis,  and  into  the  duodenum  in  particular.  Virchow,  and 
more  lately  Fiedler,  have  pointed  out  that  we  tmi  not  explain  the  appearance  of 
large  gall-stones  in  the  fa?ces  on  any  other  sujTposition  thtin  that  of  duodenal  per- 
foration; for  it  is  hanlly  supposable  that  calculi  the  size  of  a  walnut  or  even 
larger  abould  pass  through  the  bile-ducts  if  in  a  normal  state.  Of  course,  the  bile 
can  also  esca]>e  through  this  same  abnormal  opening,  whei-eupon  the  symptoms 
of  biliary  retention  and  those  due  to  lack  of  bile  in  the  intestines  cease.  There 
have  been  a  few  cases  of  similar  perforation  into  the  stonaach  and  the  colon^  and 
even  into  the  portal  vein  and  the  urinary  passages. 

The  clinical  symptoms  of  all  these  secondary  inflammatory  and  ulcerative  pro- 
cesses may,  of  course,  vary  gi-e^tly.     Sometimes  the  symptoms  are  for  a  long  time 
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so  indefinite  that  no  diagnosis  can  le  made  with  any  degree  of  certainty.  There 
are  abdominal  pain,  occasional  febrile  attacks,  constitutional  derangement, 
anorexia — symptotiis  which,  to  be  sure,  indicate  some  serious  trouble,  but  do 
reveal  its  nature.  The  case  is  different  if  there  be  a  previous  history  of  co 
jaundice,  the  appearance  of  g-all-stouos  in  the  Ktools,  or  similar  more  detinite  indi- 
cations. If  perforation  into  the  abdominal  cavity  takes  place,  acute  and  severe 
peritonitis  is,  as  we  have  said,  almost  inevitable.  If  a  |>erfoi'ation  into  other 
organs  occurs,  the  only  sign  by  which  it  can  be  recognized  i&  the  discliarge  of 
gall-stones  through  some  unusual  channel — for  instance,  through  the  abdominal 
walls,  or  the  oesophagus,  or  the  urinary  organs.  The  *' biliary  abscesses  "  which 
may  be  produced  in  the  liver  by  gall-stones  will  be  considered  under  the  general 
head  of  hepatic  abstresses.  It  is  worth  while  to  mention,  that  in  rai"e  instoucM.'a 
large  gall-etones  wliich  have  j^aclicd  the  intestinal  canal  cause  obstruction  of  the 
gut.  There  have  also  been  a  few  cases  of  secondary  iuflamnjation  and  ulceration 
of  the  ititestine  due  to  gall-stones. 

BiagnosiB. — It  is  evident  from  what  has  been  already  said  that  often  the  dii 
nosis  of  cholelithiasis  is  easy  and  indubital)le,  while  in  other  cases  t!ie  .symptoms 
and  course  of  the  disease  are  rbscure  and  ambiguous.  The  attacks  of  colic  are 
certiiinly  the  most  characteristic  symptom.  Wo  should  therefoi-e  make  it  a  rule, 
in  case  of  severe  paitjxysnjal  pain  in  the  i*egion  of  the  stomach  or  liver,  to  think 
of  the  possibility  of  gall-stonef*.  Any  mild  jaundice  accompanpng  such  an  attack 
makes  the  diagnosis  more  probable.  For  absolute  certainty,  however,  we  need 
to  find  the  stones  In  the  dejecta;  but  even  without  this,  in  most  of  the  ty pi 
cases,  the  disease  may  be  correctly  diagnosticated.  It  is  most  easily  confound 
with  cai-dialgia,  intestinal  colic,  renal  colic,  and  attacks  of  pure  "neuralgia  in  I 
distribution  of  the  hepatic  plexus."  Observation  of  the  patient  for  a  considerable 
time  may  often  l>e  retiuiretl  in  on\^v  to  reach  a  definite  cfmclusion. 

It  is  but  .seldom  that  physical  examination  of  the  liver  in  this  disease  jields 
cisive  result**.     8liH  it  is  pos.sibIe,  as  has  ^h'Cu  said,  that  a  gall-bladder  disten 
with  calculi  n^ay  Ixj  felt  through  the  abdominal  walls.     »Somelimes  we  can  ev< 
hear  with  a  stethosco]^»e  the  friction  of  the  stones  ujjon  each  other. 

PrognOBiB. — We  have  ah'eady  enumerated  the  manifold  dangers  which 
incident  to  cholelithiasis,  hut  on  the  whole  the.  e  untoward  results  seldom  occur 
As  a  rule,  the  tenuiiiation  is  favorable.     Either  the  calculi  esca|)e  in  some  wa 
and  there  is  complete  recovery;  or  at  least  the  pyniptf>njs  abate,  and  the  patiei 
feels  as  well  as  ever,  although  the  i)ossibility  of  a  relai>se  hangs  over  him. 

As  to  the  separate  s\Tiipt«ms,  the  colic  itself  is  verv  seldom  dimgcrous.     In 
very  few  cases  of  extreme  severity  there  has  bei»n  a  fatal  collapse.     Perraan 
obstruction  of  the  common  duct  is  worse,  because  it  gi-eatly  impairs  nutrition,  an 
also  lends  to  secondary  changes  in  the  liver  (vidp  infra).     The  most  favorable 
direction  for  a  perfomtiou  to  take  is  into  the  small  intestine.     It  would  seem  that 
the  fistula  thus  originalwl  may  even  heal  up  perfectly.    The  ulcerative  process  may 
cause  an  unfavoi-jihle  result  by  entiiiling  a  cicatricial  closure  of  the  common  duct. 

Treatment.— Our  first  efforts  must  l>e  directed  to  a  relief  of  the  symptoms 
excited  by  the  gall-stones.  We  must  further  endeavor  to  promote  tlieir  discbarge 
from  the  body  and  to  prevent  the  fomiafiou  of  new  ones. 

It  is  the  hepatic  colic  wluch  most  often  demands  therapeutic  interference, 
most  important  and  indispensable  remedy  is  opium  or  morpliine.      If  there  is 
violent  pain,  a  grain  of  opium  (()"05  grm.)  is  usually  required  every  hour  or  two 
If  there  is  vomiting,  or  if  immediate  relief  is  called  for,  a  sixth  to  a  third  of  & 
gniin  (0  01-0  0^  grm.)  of  niorjjhine  may  be  injected  snbcutaneously.     Other 
cotics,  like  chloral  and  Iw^lladonna,  are  seldom  needetL     In  the  way  of  ertemi 
applications  to  the  hepatic  region,  warm  or  hot  poultices  serve  the  best  pu 
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le  few  patients  get  more  comfort  from  an  ice-bag.  Usually  somp  relief  can  be 
obtained  from  a  mixture  of  equal  parts  of  chJoroforni  and  olive-oil  rubbed  gently 
in  over  the  liver.  Sometimes  relief  is  obtained  by  a  pitilonged  warm  l»ath.  For 
violent  emesis,  opium,  iK>tassic  bromide,  or  bits  of  ice  may  be  administered.  Id 
collapse,  we  must  exhibit  hucIi  stimulants  as  wine,  strong"  black  cotfec,  or  even 
ether  or  canjphor  subcutanecmsly.  After  the  colic  is  over^  soTne  mild  laxative, 
such  as  a  mineral- water,  is  generally  given,  to  favor  the  evacuation  of  euch  calculi 
as  may  have  entered  the  intestinal  canal. 

[When  f^lving  repeated  doses  of  opium  for  biliary  or  renal  colic,  it  should  be 
remembered  that  the  jmin  will  cease  abi-uptly  as  soou  as  the  stone  ceases  to  obstruct 
the  pa.Hsage,  and  that  severe  toxic  effects  of  the  drug;  may  then  appear.  In  bilious 
colic  the  distance  to  be  traversed  by  the  stone  is  relatively  8lioit,and  in  that  uiiec- 
tion  especially  the  inhalation  of  ether  or  chloroform  is  sometimes  the  best,  and, 
indeed,  the  impemtive  treatment. 

The  operation  of  cholecystotomy  has  now  won  for  itself  an  enviable  position 
in  surgery,  and  in  the  hands  of  a  skilled  surgeon  gives  i>eiroanont  relief  at  rela 
lively  small  risk  to  cases  of  recurrtnt  ajid  pei-sistent  gall-stone  impaction  which 
are  quite  beyond  the  roach  of  internal  remedies.  1 

The  second  mdication,  namely,  to  prevent  the  formation  of  freali  concretions, 
is  best  niet  by  certain  alkaline  mineral  waters.  Just  how  they  act  is  uncertain., 
but  that  they  do  exert  a  favorable  inlliicnce  has  been  satisfactorily  established  by 
experience.  The  springs  of  Carlsbad  have  gained  the  highest  reputation  of  any. 
If  the  pati4Mit's  circumstances  permit,  it  is  alwaj-s  best  to  send  him  to  Carlsbad. 
During  the  "cnre"  there  it  often  hapi)ens  that  a  large  number  of  gall-stones  are 
paased  with  comparatively  little  discomfort  and  the  i>atient  not  infrequently 
returns  home  to  enjoy  for  years,  or  even  for  life,  freedom  from  his  old  tremble. 
Vichy  in  good,  as  are  also  Kissingen,  Hombnrg,  Marienbad,  and  Ems.  If  the 
jjatient  can  not  travel,  he  must  drink  Carlsbad  water  at  hoine  for  a  mouth  or  six 
weeks. 

All  the  other  remedies  are  of  dubious  efficacy.  "  Duraudo's  remedy,"  which  is 
a  mixture  of  three  parts  of  ether  and  two  parts  of  oil  of  tur]^ntine.  is  much  in 
vogue:  twenty  or  thirty  dro|)s  are  to  he  given  two  or  three  times  daily  for  a  long 
while.  The  internal  um?  of  clih>roform  is  also  recommended.  Ten  or  fifteen 
drops  in  some  mucilaginous  vehicle  aix*  given  three  or  four  times  a  day.  Of 
newly  suggested  remedies,  salieylate  of  sodium  deserves  especial  mention.  It 
certainly  promotes  the  secretion  of  bile.  It  is  given  in  long-continued  small 
doses  (30  gniins  tr>  1  dmchm— 2'0-l*0  grm.— per  diem).  Italian  physicians  highly 
praise  the  free  use  of  olive-oil,  say  six  or  seven  ounces  (200  0  grm. )  daily  in  divided 
doses.  It  is  stiid  that  in  obstinate  and  severe  cases  of  heprttic  colic  tlie  oil  some- 
times causes  marked  improvement. 

[Most  of  the  oil  is  pjissed  in  lumps,  which  have  a  superficial  resemblance  to 
gall-«tones,  and  are  sometimes  called  such.] 

If  perfonilion,  peritor.itis,  or  any  other  special  complications  arise,  they  are  to 
be  treated  on  general  principles. 
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SUFPURATIVU  HBPATmS. 

( lii'pat  i'c  A  UcifM. ) 

etiology, — Exclusive  of  traumatism  there  are  two  ways  by  which  bacteria 
may  jx^Dcti'fite  into  the  liver,  there  to  excite  a  suppyrative  iDHarnmation — uatiiely, 
by  the  blood  and  tbroug^h  the  bile-ducts.  In  the  circulatory  system  the  main  route 
IS  by  way  of  the  portal  vein,  by  which  germs  from  the  intestines  reach  the  liver. 
This  explains  why  many  ulcerative  pi"ocesses  in  the  intestine,  like  severe  dysen- 
tery, are  followed  by  hepatic  abscess;  and  why  purulent  pylephlebitis  {q.  v.)  and 
other  suppurativ^e  proce*!sc:s  within  the  portal  systi»ni  may  Lave  a  smiilar  sequel. 
In  general  pyaemia,  the  germs  must  take  a  very  cijvuitous  ii>ute  m  oixler  to  reach 
the  liver.  They  must,  on  leaviug  the  primary  abscessey,  tirst  euter  the  veins  and 
the  lungs,  and  then  jriiin  the  liver  by  way  of  the  hepatic  artery.  It  has  been  well 
known  for  a  long  time  that  suppurating  wounds  of  the  head  are  followed  by 
hepatic  abscess  with  comparative  frequency.  Perhaps  it  may  exceptioually  happen 
that  infectious  matter  enters  the  hepatic  veins  by  "  i-etrogi-essive  embolism  "  from 
the  vena  cava. 

The  germs  which  make  their  way  into  the  -iver  from  the  bile-ducts  invariably 
originate  in  the  intestine.  In  these  cases  the  hepatic  inflammation  is  almost 
invai'iably  preceded  by  disease  of  the  biliary  passagi?s.  The  most  fi'cquent  cause 
by  far  of  this  variety  of  hepatic  abscess  is  the  for-mation  of  gall-stones.  The  two 
most  essential  fiictors  are  the  mechanical  injury  caused  by  the  conci*etion — that  is, 
necrosis  from  pifssure~and  the  decompt^silion  of  the  retainc<l  bile. 

Among  us,  liepatic  abscesses  are  rarely  occasional  in  other  ways  than  those 
indicated;  but  in  tlie  tit^pics  it  is  said  tiiat  quite  a  largei  number  of  appai-ently 
primary  hepatic  abscesses  are  met  with.  Their  origin  is  not  yet  exi>Iained, 
although  in  this  ciuse  also  there  is  most  pi*obably  an  inva&ion  of  pyogenic  bacteria 
from  the  intestine. 

Pathology, — Tlie  smallest  and  iis  yet  imperfwtly  developed  al»icesses  best  illus- 
trate the  mode  of  formation.  We  ftnd  the  blood-vessels  choked  with  micrococci, 
and  the  cells  of  the  surrounding  parenchyma  void  of  nuclei  and  in  process  of  dis- 
integration. Along  the  course  of  the  l)l<XHl-vessels  nuclei  arc  very  abundant. 
These  are  due  to  white  corpuscles  which  have  escaped  through  the  vnKcular  walls. 
The  cells  and  the  liquid  exudation  rapidly  increase,  and  theiii  is  complete  destruc- 
tion of  the  hepatic  parenchyma,  and  the  formation  of  an  abscess  in  its  place.  This 
may  extend  intletinitely  in  all  directions.  Large  abscesses  may  at  last  involve 
an  entire  lobe.  In  other  ca.ses  the  suppurative  process  is  limited  by  encapsula- 
tion. Soraetimas  quite  large  portions  of  the  liver  become  necrotic  and  slough  off, 
uuder  the  influence  of  what  is  called  "sequestrating"  suppuration.  We  almost 
invariably  fiud  some  slureds  of  hepatic  tissue  in  the  jius  of  hepatic  abscesses. 
Where  the  abscess  Is  due  to  gall-st«)nes.  the  latter  are  found  in  the  piLS, 

Small  abscesses  may  be  absorbeil,  but  they  are  often  merely  symptomatic  of 
pyaemia  or  some  such  disease,  which  is  itself  incurable.  Larger  abscesses  may 
point  into  neighlxu-ing  organs.  If  they  are  discharged  into  the  abdominal  cavity, 
diffuse  peritonitis  follows.  The  most  favorable  termination,  aud  one  repeatedly 
observed,  is  pei-foration  through  the  abdominal  walls,  after  these  walls  and  the 
liver  have  been  joinetl  by  adhesions.  They  may  also  break  into  the  pleui'al  cavity, 
the  pericardium,  the  intestine,  and  the  pelvis  of  the  right  kidney. 

Clinical  HiBtory.— An  absolutely  complete  clinical  description  of  hepatic 
abscess  is  impossible,  because,  as  we  have  seeu,  it  may  be  a  symptom  of  such 
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diverse  patbf«logical  proeesees.  Hepatic  abscesses  arc  often  fouud  post  mortem 
whicb  bad  given  no  previous  indication  of  their  presence  ;  this  in  frequently 
true  in  pyaemia.  In  other  cases  there  are  symploiiw,  iu  part  directly  referable  to 
the  seat  of  inilammatiou,  and  iu  part  due  to  its  influence  upon  neighboring 
organs. 

Enlargement  of  the  liver  can  often  be  made  out  by  percussion  or  even  by  pal- 
pation. It  is  the  result  of  swelling  and  hyperuemia  involving  tlie  entire  organ. 
Extensive  abscesses  may  give  much  moi'e  definite  signs  of  tlieir  pre^senre,  however^ 
if  yituated  near  the  anterior  edge  of  the  organ.  They  are  sonielinies  felt  thi-ough 
the  rtlHlouiiua]  walls  as  hemispherical  and  actually  Huctuating  tiimoi-s.  It  is  not 
Bo  very  rare  for  tropical  hepatic  abscess  to  attain  these  dimensions. 

Pain  in  the  right  hypochondrium,  although  it  may  be  entirely  absent  when 
the  abscesses  are  small,  even  if  they  are  numerous,  is  often  vii>leiit  and  persistent 
when  the  abscess  is  large.  It  is  excited  by  the  tension  of  the  peritoneal  covering 
of  the  liver,  or  by  a  fieri hepatitLs.  The  pain  often  radiates, — and  with  esjx-cial 
frequency^  it  is  said,  into  the  neigliborlniod  of  the  right  shoulder. 

The  course  of  the  fever  may  prove  a  strong  diagnostic  point.  When  the  nbs<?r.ss 
is  chronic  and  encapsulated  there  may,  it  is  true,  be  no  fever  whatever;  but,  as  a 
rule,  fever  does  exist,  and  often  presents  a  very  characteristic  intermittent  char- 
acter. There  are  great  elevations,  usually  ushered  iu  by  a  chill,  and  succeeded 
by  deep  depressions  of  temperature  accompanieil  by  perspiration.  If  the  hepatic 
trouble  is  merely  a  symptom  of  general  pyiemia,  then  the  fever  is  to  be  ascribed 
to  the  latter;  but  if  there  are  signs  of  a  severe  local  hepatic  disease,  such  as  jMiin, 
enlargement,  and  jaundice,  and  iJ  these  febrile  attacks  come  on  at  irregular  inter- 
nals^ we  shoidd  always  consider  the  jM^ssibility  of  abscess  of  the  liver.  In  the 
cases  of  large  tropical  abscess  this  sort  of  fever  is  the  rule.  It  is  most  frequent 
with  us  in  cases  of  purulent  pylephlebitis  and  of  abscess  excite<l  by  gall -stones. 
Tliii  *"Jidn*e  infermitte fit e  h^patiq  11^""  of  the  French  is  in  most  instances  due  to 
the  pi-esence  of  gall-stones  in  the  liver,  with  secondary  suppuration. 

Among  the  secondary  symptoms  of  he|)ntic  abscess  jaundice  is  prominent.  It 
is  not  invariably  ]>rescmt,  however,  occun*ing  only  when  the  abscess  has  com- 
pressed some  large  biliary  duct,  and  bits  thus  given  occasion  io  the  absorption  of 
bile  by  the  lymphatics.  In  rtire  instances  the  abscess  compresses  the  portal  vein 
and  thus  cau.ses  a.scites.  There  may  \ye  pulmonary  symptoms  of  consideralde 
importance,  even  when  there  are  no  actual  pulmonary  complications.  This  is 
because  the  right  half  of  the  diaphragm  is  crowded  up  by  absceisses  pi-ojecting 
from  the  convex  surface  of  the  liver.  Hiccough  is  sfmietimes  a  source  of  distress* 
and  may  be  due  to  the  pre«siure  of  the  abscess  upon  the  stomach.  Vomiting  is 
also  a  rather  common  and  often  very  troublesome  symptom. 

There  is  almost  always  great  constitutional  ilisturbance.  The  patient  has  no 
appetite,  and  loses  flesh,  particularly  if  there  are  fre(iuent  febrile  exacerbations. 
Often  there  are  severe  nervous  attacks.  Very  exceptionally,  the  disease  remains 
latent  for  a  long  while,  and  does  not  disturb  the  general  health  to  any  great 
extent. 

The  course  of  the  disease  depends  mainly  upon  the  nature  of  the  original  dis- 
turbance. Severe  pysemic  cases,  in  the  course  of  which  heimtic  abscesses  develop, 
are  generally  brief,  and  are  almost  invariably  fatal.  Abscesses  due  to  gall-stoncB, 
and  the  large  abscesses  which  arc  apparently  idiopathic,  are  generally  chronic, 
lasting  for  weeks,  or  even  for  many  months.  Cases  exhibit  miujifold  diversities, 
according  to  the  position,  size,  number,  and  sequela*  of  the  abscesses.  Among  the 
possible  results,  wo  would  once  more  call  attention  to  perforation  into  neighboring 
organs.  If  the  pus  is  discharged  externally,  recovery  may  ensue;  as  alfni  if  tJie 
pus  reaches  the  intestinal  canal  or  the  bronchi,  which  seldom  happens.    Perfora- 
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Uon  into  the  abdominal  cavity  always  excites  a  fatal  acute  peritonitis.  As  a  gen- 
eral rule,  hepatic  abscess  finally  proves  fatal,  recovery  being  exceptiomil.  D'_'atli 
\h  due  either  to  the  gradual  K*ss  of  strength  or  to  some  complication. 

Treatment — Local  blccdiu/?.  eounter-iiTitatinn,  pu relatives,  and  emetics  are 
amon^  tlie  remedies  which  aiv  advocated,  but  we  cau  hardly  exx>eci  them  to  exert 
much  influence  u]H)n  a  hepatic  abscess.  The  best  way  is  to  treat  the  C4ise  purely 
symptomatically,  seeking  to  keep  up  the  patient's  strength  and  mitigate  his  suf- 
feruig  until,  if  we  are  very  fortimaLe,  we  have  a  chance  for  operative  interference. 
When  oiicp  the  other  symptouas  are  re-enfuived  by  the  discovery  on  palpation  of 
a  llui'tuatins:  tumor,  the  diao-nosis  ui  established,  and  the  pus  should  be  evacuated 
and  the  cavity  drained,  Particulai's  about  the  operation  slxould  be  soutjrht  in 
works  on  surgery.  More  than  one  ci"Lse  of  the  large  tropical  abscess  has  been 
cured  in  this  way:  but  the  ca.ses  which  aiT  most  coramon  anioug  us^namely, 
embolic  abscesses  and  those  excited  by  gall-stones— hardly  ever  atl'oi*d  any  oppor- 
tunity for  surgical  interference. 


CHAPTER  IV, 

CIRRHOSIS  OF  THE    LIVEIt 

{Chronic  Difua  InUrtttiiinl  JirpatUi*.     Laintuc's  Virt'htm*.     Gin-drinitr^s  Livtr,) 

Etiology  and  Pathology.— Cirrhosis  of  the  liver  is  iLsually  defined  as  a  diffuse 
inter^ititial  inliairnnation,  chronit*  in  duration,  and  resulting  in  a  secondary  atro- 
phy of  the  true  hepatic  parenchyraa.  This  conception  makes  tlie  disea&e  jwrfeclly 
analogous  to  "chronic  interstitial  inflammation  '  of  the  kidney  and  many  other 
organs.  Weigert's  careful  study  of  the  prtK-csses  of  "  chrtnxic  interstitial  nephritis  '* 
has  shown  that  at  least  a  large  \ysLTt  of  the  changes  which  take  place  in  the  con- 
nective tissue  are  not  pnmary.  but  secondary,  and  the  couse<iueuce  of  a  primary 
desti'uction  of  the  genuine  renal  parenchvma.  The  question  naturally  suggests 
itself,  whether  the  same  may  not  be  true  of  the  apijarently  closely  allic*d  phenom- 
ena of  hepatic  cirrhosis.  We  feel  justitied,  tliercfoi-e,  in  .seeking  the  origin  of  the 
disease  in  a  primary  injury  and  consequent  partial  destruction  of  the  hepatic  cells, 
wherciiiwin  follow  a  secondary  ppfdiferaticm  and  iinal  contraction  of  the  interstitial 
tissue,  just  as  is  seen  in  lesions  of  the  parenchyma  of  the  kidneys,  spinal  cord,  and 
heart. 

Such  a  conception  would  be  extremely  compfitiblc  with  one  fad  al»out  the  teti' 
ology  of  the  disease,  namely,  that  chronic  alcoholism  is  universally  i-egarded  as  a 
potent  predisp<ising  cause.  Hence  the  Kngtish  name,  "  gin -drinker's  liver,"  The 
harmful  influence  of  alcidiol  i\in  be  appi'eciated,  if  we  remember  that  on  ijeiiig 
absorbed  it  is  carried  dii*ectly  by  the  blood-vessels  to  the  liver.  The  stiHjnger 
liquors  are  more  jiotent  for  evil  in  this  direction:  wine  and  beer  are  not  harmless^ 
however.  According  to  the  usual  view  of  the  disease,  the  jwison  excites  a  chronic 
inflanmiation  of  the  connective  tissue;  while,  according  to  the  new  view,  the  alco- 
hol exeil-s  a  specific  injurious  influence  upon  the  hepatic  cells  projier,  imfmirlng 
their  nutrition,  and  Anally  causing  then*  destiiiction.  That  the  disease  attacks  the 
peripheiy  of  ihe  lobules  and  the  interlobular  connective  tissue  is  equally  conso- 
nant with  either  theory.  It  is  well  known  that  the  capillary  anastomoses  of  the 
portal  vein  are  situated  between  the  lobules, 

The  abuse  of  alcohol  is  by  no  means  the  only  cause  of  cirrhosis,  for  quite  often 
the  disease  attacks  persons  in  whose  case  no  such  aetiology  is  possible.    In  such 
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instances  we  are  seldom  able  to  demonstrate  the  real  cause.  The  excessive  use  of 
spices,  and  other  analogous  substances,  has  sometimes  been  re»£arded  as  causative. 
It  is  alao  said  that  fiometiraes  miliaria,  and  the  acute  hifectious  dise^ises,  leave 
behind  them  a  ti^ndcncy  to  cirrhosis.  The  form  of  cirrhosis  which  follows  dis- 
eai»es  of  the  bile-ducts,  and  also  '*  sypbdlitic  cin'hosis,"  will  receive  sei>aitite  consid- 
eration. 

Cirrbrjsis  of  the  liver  Is  seen  much  oftener  in  men  than  in  women,  and  usually 
occurs  in  rai<idle  life. 

The  anatomical  changes  are  generally  divided,  without  regard  to  the  way  in 
which  they  are  brought  about,  into  two  stages.  In  the  tirst  stage  the  liver  is 
uniformly  enlarged,  resistant,  with  its  etlge  blunt,  and  its  surface  at  first  per- 
fectly smooth,  but  later  presenting  little  dimples.  On  section,  the  increased  con- 
sistency, or  "  intHi-stitial  indunition  "  of  the  liver,  can  l>e  readily  perceived.  The 
acini  &vq  separutod  from  one  another  by  a  relatively  thick  baud  of  gmyish-red 
interstitial  tissue,  and  are  at  first  readily  distinguishable.  Later  on.  the  interstitial 
hyperplasia  invades  the  acini  themselves,  and  they  cease  to  he  discernible.  The 
microscoj^e  shows  that  the  cause  of  this  incrcafie  in  size  and  firmness  of  the  organ 
is  due  exclusively  to  the  abundant  cellular  intiltt^tiou  and  the  new  formation  of 
connective  tissue  Ixitween  the  iudi\idual  lobuk«.  The  noighb<:>ring  cells  of  the 
parenchyma  exhibit  signs  of  disintegration,  undergoing  either  simple  atrophy  or 
else  fatty  degeneration. 

The  second  stage  correspfiuds  with  tlio  process  of  contraction  of  the  newly 
formed  connective  tissue,  but  in  this  stage  the  destruction  of  the  pi-oper  he[>atic 
tissue  has  already  assumed  grave  propoi'tions,  Ou  the  old  theory,  the  parenchyma 
perishes  l>ecausc  of  the  great  disturbance  of  circulation  in  the  portal  capillaries, 
great  numbers  of  which  are  oblitenite<l  by  the  shrinking  of  the  connective  tissue. 
Under  this  process  of  contractiun  llie  liver  undergcjcs  progi-e.ssive  atrophy,  and  its 
surface  becomes  maminillated.  Tlio  size  of  the  nodules  varies.  The  size  of  tlie 
whole  organ  may  be  ivdiu-etl  one  half,  oreveu  more.  Frequently  its  gencnd  con- 
toiu*  is  con.siderably  mmlified,  Uixm  micniseopic  examination,  we  now  find 
merely  vestiges  of  parenchyma,  embracing  which  are  wide^  firm  bands  of  connect- 
ive tissue.  I5ven  within  the  acini  there  is  di?cided  interstitial  hyperplasia  along 
the  blood-vessels.  Brown  masses  of  pigment  are  often  found  here  atul  (liere, 
which  have  been  left  liehiiid  by  the  hepatic  cells  now  desti*oyc(l.  Kcgenerative 
changes  can  also  be  detect4.'d  r|uitc  frequently.  The  most  common  of  these  is 
the  formation  of  small  biliary  passages  in  the  br^oad  bauds  of  interstitial  tissue. 

The  division  of  hepatic  cirrhosis  into  two  stages  is  somewhat  diagi'ammatic,  for 
there  is  really  no  sharp  dividing  line  between  them.  The  same  liver  may  in  dif- 
ferent pliw^es  illustrate  Ixith  sUiges  simultaneously.  Thus,  the  surface  is  often  dis- 
tinctly granular,  while  the  liver  as  a  whole  remains  hy]>ertrophic. 

Clinioal  HiBtory.— The  on.set  of  the  disease  is  usiuilly  iusidioiLs.  At  autojisies, 
quite  an  advanced  stage  of  cirrhosis  ia  sometimes  found,  to  which  not  a  single 
clinical  sym]>toTn  had  pointed;  and  it  is  often  obseiwed  that  the  durution  of 
unambiguous  symptoms  is  much  shorter  than  the  degree  of  anatomical  change 
discovered  post  mortem  would  have  led  us  to  expect 

It  is,  however,  true*  that  certain  pi*odi*omata  may  appear  long  before  the  genu- 
ine cirrhotic  8ympt<>ms:  but  then*  is  generally  room  for  doubt  whether  these  pro- 
dromatii  are  excited  by  the  incipient  hepatic  di.sea.se  or  whether  they  are  not  due 
to  other  coincident  alTections.  such   as  the  chronic  gastric  or  intestinal  catarrh 
which  rlrunkarrls  so  often  have.    Tliert*  are  anoi'exia,  nausea,  epigastric  uneasiness, 
.      eructations,  constipation,  and  sometimes  vomiting.    Tliere  is  evident  constitutional 
I     disturbance  in  many  cases,  but  in  others  the  strength  is  unimpaired.     The  severer 
I     symptoms  usually  date  from  the  time  when  disturbance  of  the  portal  circulation 
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tirisea.  We  have  already  stated  that  the  di5*e4ised  process  is  most  active  in  the 
interlobular  connective  tissue— that  is,  where  the  portiil  capillaries  are  situated. 
When  the  coutrsction  of  the  connective  tissue  has  i-esulted  in  the  destruction  of  a 
large  number  of  these  portal  capillaries  and  the  minute  veins*  fi"oni  which  they 
spring^  the  portal  ciii.^ulatiou  is  inevitably  impeded,  and  thei-e  arises  a  passive  con- 
gestiou  of  the  whole  jiortal  system.     The  siyrns  of  this  ai*e  &.»ou  manifest. 

The  stasis  in  the  veins  of  tlie  peritoneum  is^  as  a  rule,  the  tii*st  to  attract  atten- 
tioiif  from  the  ascites  which  it  occasions.  The  distention  of  the  alMloinen  and  the 
sensation  of  weight  and  pressure  due  to  this  etfusion,  are  often  the  liret  thinj^ 
which  excite  the  patient's  attention  and  lead  him  to  seek  medical  advice.  Later 
on,  the  ascites  sometunes  becomes  enormoui*,  causing  immense  swelling-  and 
extreme  tension  of  the  ah<lominal  walls,  and,  of  course,  pi*o|x>rtionate  discomfort, 
Pro]>er  nursing  and  internal  treatment  niuy  diminish  the  ascitic  effusion,  but  they 
will  seldom  wholly  remove  it.  It  Cfuite  often  remains  nearly  uniform,  until  Anal- 
ly, for  some  reason,  there  is  a  change  for  Uie  woi-se. 

Next  to  ajscitea,  the  most  important  symptom  of  jiortal  obstruction  is  enlarge- 
ment of  the  spleen,  which  is  due  both  to  the  increased  amount  of  blood  in  the 
oi-gan  and  to  a  diffuse  hyperpla.sia  of  its  tissues.  As  a  rule,  the  increase  in  size  is 
considerable,  amounting  sometimes  to  two  or  three  times  the  normal  dimensions. 
The  demonstration  of  splenic  tumor  m  of  great  diagnostic  im|j<)rtance,  but  is  often 
a  difhcult  matter.  Percussion  and  even  palpation  ui*e  greatly  interfered  with  by 
the  co-existing  ascites.  On  the  whole,  however,  paljMtion  is  the  more  reliiible. 
Pain  or  other  subjective  symptoms  are  rarely  observed.  Exceptionally,  there  is 
no  enlargement  of  the  spleen.  This  may  be  due  to  the  firmuees  and  thickness 
of  its  capsule,  or  to  the  general  marantic  condition  tjf  t!ie  patient. 

The  venous  c^Diigestion  of  llie  stomach  ami  intestine  excites  catarrh,  which  is 
evinced  by  aiiorexia,  nnusea,  and  irregularity  of  the  l)owels.  Usually  there  is  quite 
obstinate  constipation,  hut  thei"o  may  l>e  persist'Ont  diarrheea.  None  of  these  sjTnp- 
toras  occupy  the  foregiiiuud  of  the  clinical  picture,  however,  both  because  they 
are  frequent  in  all  gmve  chrtmic  diseases  and  bt'cause  inauy  patients  have  had 
digestive  demngements  long  l)efore  these  sevcTOr  troubles  began.  A  more  signifi- 
c^wit  symptom,  if  it  occurs,  is  haemorrhage.  This  is  now  and  then  occasioned  by 
the  extivme  gastrti-inteslinal  congestion.  The  bl«?eding  may  lie  fnim  either  the 
stomach  or  the  intestine,  and  is  sometimes  a  relatively  early  phennmenon.  Some- 
times there  is  a  capillary  oozing  sutTicient  to  tinge  the  stools  day  after  day  for 
some  time.     Very  rarely  tliei-e  is  ha?morrbage  from  the  cescjphagiLS. 

The  patient  may  be  modemtely  jaundiced  even  in  the  common  form  of  cirrho- 
sis. This  is  sometimes  due  to  duodenal  catjirrh.  Often  there  is  no  jaundice  what- 
ever; or  there  may  be  a  slight  yellowish  tinge  of  the  skin,  in  addition  to  the  dirty, 
grayish,  earthen  color  which  not  infrequently  characterizes  the  cirrhotic.  Per- 
haps the  jaundice  is  due  in  many  cases  to  stenosis  of  the  intra-hepatic  bile-ducts, 
involving  biliary  retention. 

The  above  signs  of  p<:)rtal  o1>struction  will  often  render  the  diagnosis  of  hepatic 
disease  extremely  probable,  hut  wo  should  id  ways  endeavor  to  confirm  our  opin- 
ion by  physical  examination  of  the  liver.  In  the  later  stages  of  the  disease,  and 
particularly  if  there  be  great  ascites,  our  efforts  may  be  fruitless;  but  at  first,  or 
after  paracentesis  has  Ikh^u  performed,  percussion  and  ]>alpation  may  yield  valuar 
ble  information.  In  the  earliest  stages  the  liver  is  large.  Hepatic  dullness 
reaches  some  ways  liclow  the  edge  of  the  ribs,  and  we  can  often  feel  the  lower 
edge  and  anterior  surface  of  the  organ.  I^ater  on  we  find  the  surface  irregular 
and  iTtugh.  If  we  can  feel  these  little  nodules  or  prominences  through  the  al> 
dominal  walls,  as  we  sometimes  can,  of  course  the  diagnosis  of  cirrhosis  of  the 
liver  is  nearly  certain.    As  already  mentioned,  it  often  hapjxjus  that  irregularitie© 
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are  already  to  be  felt  upon  the  surface  of  the  organ  whUe  it  still  romainii  hypei^ 
tropthio.  The  demonstration  of  atrophy  by  percussion  in  the  later  stages  of  tlio 
diseaBe  i«  leas  relialjle.  The  ascites  often  interferes  with  such  an  attempt.  We 
may  also  be  misled  by  coils  of  intestine  distended  with  gas  and  jierlia|»s  lying-  in 
front  of  the  liver.  If.  however,  aft^r  giianling  ag^ainst  error,  we  cuustuntly  find 
the  area  of  hepatic  dullness  diminiahed,  the  sign  has  some  value. 

General  nutrition  is  usually  much  imimired  in  the  later  stages  of  the  dijseaae. 
At  first  the  patient  may  retain  vestiges  of  his  former  corpulence,  but  finally  he 
grows  emaciated.  Anasarca  may  exceptionally  occur  toward  the  close ;  but  there 
'is  frequently  considerable  cedema  of  the  lower  extremities,  and  even  of  the  scro- 
tum and  the  dependent  p^jrtions  of  the  abdominal  walla.  The  cause  of  this  is  a 
purely  local  one— tlie  pressui-e  of  the  ascites  impedes  the  return  of  hlood  fmm  the 
lower  limbs  to  the  heart. 

Occasionally  there  am  ecchymt>ses  into  the  skin,  the  mucous  membranes^  Um 
retina,  and  other  parts.  These  are  probably  due  to  malnutrition  of  the  vascular 
walls. 

Unless  there  are  complications,  there  is  no  fever.  Respiration  may  be  impeded 
and  accelerated  on  account  of  the  upward  displacement  of  the  diaphragm.  Tlie 
pulse  is  usually  small,  and  often  somewhat  more  rapid  than  normal. 

At  first  the  urine  presents  no  cliaracteristic  changes.  When  the  ast^ites  has 
become  considerable  and  there  is  oideuia,  the  urine  gi-ows  scanty,  dark,  and  con- 
centrated, and  often  has  an  abundant  sediment  of  urates.  It  should  be  mentioned 
that  earlier  observers  found  a  diminished  excretion  of  urea.  This  is  perhaps  due 
to  a  disturbance  of  the  ui-ea -gen  era  ting  function  nf  the  liver,  alnnit  which  botli 
earlier  and  more  recent  investigators  agree.  In  a  few  instances  the  urine  has 
been  found  to  contain  a  trace  of  sugar. 

It  I'etnuins  for  us  to  describe  briefly  tlic  collateral  ciTTulation  which  may  be 
developed  in  cii'rhosis,  so  as  to  enable  the  bUxid  of  the  portal  system  to  reach  the 
systemic  veins.  Tlie  clinical  history  of  the  disease  does  not  indicate  that  this 
attempt  at  compensation  is  very  successful.  We  may  have:  1,  Communications 
between  the  veins  of  the  mesentery  and  of  the  abdomiiuil  walls.  2.  Coninumiea- 
tions  between  the  coronary  vein  of  the  slomaeh  and  the  veins  f»f  Glisson's  capsule 
on  the  one  hand,  and  the  phrenic  veins  on  the  other.  3,  Anastomoses  between 
the  internal  ha^morrhoidal  and  the  hypogaatric  veins.  4.  As  pointed  out  by 
Baumgarten,  enlargement  of  the  not  yet  completely  obliterated  umbilical  vein  in 
the  ligamentum  teres.  Tlirough  all  these  the  blood  may  flow  from  the  p>rtal 
system  into  the  veins  of  the  abtlomtnal  walls— that  is,  in  the  reverse  of  the  normal 
direction.  In  cases  of  portal  obstruction  the  veins  of  the  alidomiual  walls  are 
often  much  enlarged,  and  this  may  be  partly  due  to  the  changes  just  enumerated. 
In  some  instances  the  veins  aroimd  the  umbilicus  have  l>een  sti'ikingly  tortuous 
and  swollen;  this  condition  lias  been  termed  ^^ caput  ^f('^h(Mfr.'^ 

The  complications  which  sometimes  occur  are  piYibably  in  part  due  to  the  same 
injurious  inftuences  as  the  cirrhosis.  This  is  apiKirently  true,  for  example,  of  the 
cardiac  hypertrophy,  the  contracted  kidney,  and  the  chronic  i>achymeningitis.  An 
interesting  combination  Is  the  simultaneous  occurrence  of  cirrhosis  and  chronic 
tubercular  peritonitis.  Various  observers  as  well  as  ourselves  have  observed  this 
with  comparative  frequency.  The  explanation  is  unknown.  Probably  cirrhosis 
is  the  primary  lesion^  and  it  promotes  the  development  of  jjcritoneal  tuberculosis 
through  the  passive  congestion  of  the  portal  systtsm.  Sometimes,  however,  the 
order  of  development  seems  to  be  rcvei*sed. 

As  to  the  general  course  of  the  disease,  its  duration  can  not  easily  be  detei*- 
minefl  because  the  onset  is  usually  insidious.  As  a  rule,  the  disease  lasts  one  to 
three  years,  or  rarely  longer.  In  many  cases  the  symptoms  are  insigniacant  for 
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the  first  SIX  to  eighteen  months.  Then  the  disorder  takes  on  a  severer  form, 
haps  rather  suddenly.  Ascites  appears,  for  example.  These  graver  symptoms 
persist,  till  after  a  few  month«  the  patient  dies.  The  coarse  of  the  disease  reminds 
on©  of  cardiac  cases,  where  for  a  long  while  the  compensatory  changes  avert  any 
distress,  till  on  a  sudden  the  circulatofy  disturbances  become  pronounced  and 
persist  to  the  end. 

The  prognosis  is  always  tm favorable,  at  least  when  the  symptoms  have  once 
become  well  marked.  It  may  be  that  in  the  earlier  stages  the  disease  can  be 
checked  or  even  permanently  cui-ed;  but  even  this  is  open  to  doubt.  No  case 
recovers  in  which  t!ie  diagnosis  of  cirrhosis  is  certain. 

Death  is  due  either  to  intercurrent  disease,  or  more  often  to  j^radually  increas- 
inicr  exhaustion.  In  some  few  cases  severe  cerebrdl  symptoms  suddenly  appear: 
there  are  coma,  general  convulsions^  and  delirium;  and  these  usually  are  soon 
fataL  Just  how  these  nervoiis  phenomena  originate  we  do  not  certainly  know 
(see  the  chapter  on  acute  j^ellow  atropliy  of  the  liver). 

Diagno»ii.— The  diajE^nosis  Is  .seldom  very  easily  made.  It  becomes  extremely 
probable  if  a  patient  who  Is  known  to  have  been  addicteil  to  alcohol  gradually 
develops  ascites  and  splenic  tumor,  and  has  a  liver  which  presents  distinct  evi- 
dences of  disease,  such  as  an  irrt^gfular  surface.  Often,  however,  we  are  left  in 
doubt,  because  one  or  another  of  these  more  characteristic  symptoms  can  not 
be  clearly  made  out.  Often  a  patient  does  not  come  under  ol^servation  till  a  con- 
sidenible  ascitic  etTusion  has  abx^ady  ti^ken  place,  s*:)  that  physical  examination  c»f 
the  liver  and  spleen  is  rendered  very  difficult.  Then  we  must  first  exclude  any 
general  disturbance  of  circulation  as  a  cause  of  the  ascites.  If  the  hearty  lungs, 
and  kidneys  are  found  to  be  nonnitl,  and  if  there  is  no  oedema  in  the  upper  half  of 
the  bcKly,  it  is  very  pi'^tbable  that  there  is  a  local  derangement  of  the  |K)rtal  circu- 
lation; but  we  have  stiH  to  detennine  whether  the  cause  of  this  derangement  is 
cirrhosis  of  the  liver.  This  may  be  assumed  to  be  the  case  if  the  whole  coui-se  of 
the  disea.se  warrants  the  as.sumpfinn,  and  if  the  history  fiii-nishes  that  most  frequent 
of  all  ietiological  factora,  chronic  alcoholism.  Otherwise  we  mubt  be  cautious, 
for  portal  ol>structton  with  precisely  similar  results  may  be  due  to  other  causes — 
like  the  external  pressure  of  tumors  or  portal  throuilwsis.  Many  forma  of  hepatic 
syphilis  {q.  v.)  can  not  \m  differentiated  from  cirrhosLs  by  mere  clinical  observation 
of  the  hepatic  disorder.  Here  it  is  only  the  letiology  and  the  demonstration  of 
other  signs  of  syphilis  that  can  ju.stify  the  assumption  that  the  disease  in  hand  is 
of  specific  origin. 

It  is  also  very  difficult  in  many  instances  to  exclude  chronic  peritonitis.  The 
aetiology  may  aid  us.  Other  p(*ints  are,  that  in  chronic  peritt^nitis  there  may  be 
tenderness  on  pressure,  the  abdominal  distention  is  less  uniform,  and  there  is  no 
enlargement  of  the  spleen.  Tlie  combimttion  of  ciri'hosis  and  chronic  tubercular 
peritonitis  can  not  be  diagnosticated  with  any  approach  to  certainty  unless  we  find 
both  the  symptoms  of  ciirhosis  and  pronounced  indiciitions  of  a  tidx;rcular  affec- 
tion.    In  such  a  case  coincident  pleurisy  is  significant  of  tubei-culosis. 

Treatment. — As  we  know  the  causes  which  sometime  excite  cin'hosis  of  the 
liver,  an  obvious  prophylaxis  consists  in  avoiding  them;  and,  even  after  the  early 
symptoms  of  the  disease  hpvve  appcare<U  alcohal  should  be  forbidden,  as  well  as 
.sjiices  and  other  similar  articles,  in  the  hope  that  we  may  thus  do  something  to 
prevent  the  extension  of  the  abnormal  process. 

If  the  disease  lias  already  made  considerable  pi-ogress,  treatment  becomes 
purely  symptomatic.  Iodide  of  potassium  is  said  to  exert  a  favora1>Ie  inHueuce 
upon  cirrhosis  of  the  liver,  but  its  ]>owers  are  doubtful.  Probably  it  does  good 
only  in  syphilitic  hepatitis.  Of  the  individual  symptoms  the  i-esults  of*portal  con- 
gestion deserve  the  most  consideration.     It  is  important  that  the  imtient  should 
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enjoy  complete  physical  rest,  and  tliat  l»is  bodily  vit'or  should  be  promoted  in 
every  wiij*  possible.  Even  by  these  means  we  are  sonietimes  able  ti>  diininisk,  or 
at  least  prevent  the  increase  of,  the  ascites  and  other  effects  of  portal  obhtniction. 

BMrther  remedies  are  given  with  the  purpose  (1;  to  deplete  the  oougeeted  por- 

syslem,  and  (2)  by  pi-onioting:  the  watery  excretions  to  cause  reabsorption  of 
the  ascitic  effusion.  Depletion  is  usually  attempted  with  purgatives,  the  action  of 
which  is  expected  to  diminish  the  high  tension  existing  in  the  portal  vein.  The 
custom  is  an  old  one.  In  the  milder  cases,  just  developing:,  salines  are  recom- 
mended, usually  in  the  form  of  mineral  watei-s.  The  continued  use  of  small  doses 
of  calomel  (say  3  or  3  powders  a  day.  each  containing  one  half  to  one  grain — 0'03- 
0'05  gnu.)  seems  to  be  .sometimes  advantage<jus.  But  if  the  ascites  is  alreatly 
greats  it  is  claimed  that  drastic  reraedie.*?  sometimes  prove  beneficial,  Gaml>oge  is 
reputetl  to  be  particularly  apprcipriate  in  cirrhosis.  We  should  not  persist  in  the 
use  of  such  drugs,  however,  if  they  disturb  digestion. 

The  second  indication  of  pmmoting  w^alery  discharges  is  fulfilled  by  diuretics. 
Besides  the  u.sual  remedies  of  this  class,  like  potassic  acetate  and  squills,  copaiba 
and  its  resin  have  been  especially  recommended  for  the  varioiLs  forms  of  ascites 
by  English  authors.  The  dose  [of  the  rcsinj  is  about  fifteen  grains  (grni.  1 )  daily, 
best  given  in  capsules.  In  some  cases  this  remedy  has  caused  a  rapid  increase  in 
the  amount  of  urine  and  an  acconiijauying  diminution  of  the  ascites.  The  im- 
provement is  not  permanent^  however.  Clood  diuretic  etl'ects  are  sometimes  ob- 
tained with  calomel  (vide  p.  300). 

If  the  ascites  is  so  excessive  as  to  occasion  much  local  discomfort  and  to  impede 
respiration,  the  removal  of  the  fluid  by  paracentesis  may  afford  relief.  The  details 
of  tliis  proceeding  were  given  in  the  last  section.  Mauy  physicians  i-ecommendetl 
tapping  as  early  as  possible,  before  it  is  al^solutely  necessary.  The  relief  is  said 
to  be  more  lasting  In  that  case;  but,  as  a  riilo,  the  alMlomen  generally  is  quickly 
filled  again.  Possibly  the  application  of  an  elastic  tmndage  after  the  fluid  is  re- 
moveil  may  retard  its  reaccum illation  by  the  pressui*e  thus  exerted  upon  the  ab- 
dominal cavity. 

Specud  symptoms  may  sometimes  demand  attention.  They  are  to  bo  treated 
according  to  general  principles. 


CHAPTER  V, 
BILIARY  AND  HYPERTROPHIC  OIRRHOSE8  OF  THE  LIYBR. 

Thbrb  are  two  forms  of  cirrhosis  which  differ  in  many  respects  from  tlie  dis- 
ease just  deflcribe<l:  they  are  called  biliary  cirrhosis  and  hypertrophic  cirrhosis  of 
the  liver.  Cliarcot  and  other  French  investigators  were  the  first  to  call  attention 
L}  them.  Since  then  the  literatixre  of  the  subject  has  become  quite  considerable, 
but  all  doubts  and  differences  of  opiniou  are  not  yet  settled.  We  shall  try  to  state 
tlie  most  important  points  in  what  follows. 

Wlienever  there  is  i*etention  of  bile  in  the  liver  for  any  length  of  time,  no 
matter  what  causes  it,  certain  changes  result.  The  small  aud  the  niedium-sizetl 
bile-ducts  become  dlstentled,  and  gi'aniiles  of  pigment  are  dei>osited,  both  in  the 
interlobular  connective  tissue  and  within  the  acini  themselves.  Besides  this,  how- 
ever,  and  uiidoubte<lly  because  of  the  noxious  irillueuce  of  the  i*etaiucd  bile,  the 
hepatic  cells  undergo  destructive  cliange?;.  In  accortUmce  with  the  gcnei-al  rule, 
connective  tissue  gradually  fills  the  ga|)s  llius  left  in  the  parenchyma,  and,  more 
tlian  this,  the  interstitial  hyperplasia  is  so  great  as  to  increase  the  size  of  the  organ. 
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If,  therefore,  there  is  persistent  obstruction  of  the  common  duct  by  a  guIl-slone»  or 
a  cicatricial  stenosis,  or  a  tumor  pressing  fnmi  without  upon  the  duct,  the  Uver 
will,  in  all  sucli  cases,  be  found  to  be  largtsr,  firmer,  and  richer  in  fibrous  tissue 
than  normal— in  a  word,  *' cirrhotic."  Hence  this  condition  does  not  represent  an 
independent  disease,  but  is  a  result  of  chi^onic  biliary  retention,  in  ^vhatever  way 
occasioned.  It  is  appit)priately  termed  *■  secondary  biliary  cirrhosis.^'  Tliat  reten- 
tion is  really  the  cause  of  this  change  has  been  proved  by  experiments,  for  it  haa 
been  shown  that  ligature  of  the  common  duct  in  animals  causes  well-marked  bili- 
ary ciiThosis. 

This  secondary  cirrhosis  is  due  to  occlusion  of  the  large  bile-ducts.  There  is 
also  a  rare  primary  form  of  the  biliary  cirrhosis,  usuaHy  known  as  hypertropldc 
cirrhasis.  French  authors  have  given  it  the  name  of  '^cirrhoae  hypevtrophique 
avec  ietiVe"'  out  of  i*egard  to  its  most  important  clinical  ayniptom.  That  there  is 
an  essential  difference  between  this  form  and  the  oniinary  *' atrophic "  ciiThosis 
of  Lacnnec  is  manifeste<^l  by  the  clinical  behavior  of  the  disease. 

Often  this  disorder  attacks  hai-d  drinkers,  but  they  ai*e  not  its  only  victims. 
While,  in  the  common  form  of  cirrhosis,  ascites  is  usually  the  eaj'liest  grave  syrop- 
tom  of  disease,  in  hypertrophic  cirrhosis  a  slight  jaundice  generally  appears  siniuL- 
tancously  with  the  firet  indefinite  symptoms  of  pressure  in  the  I'egion  of  the  liver, 
languor,  and  anoroxiu.  This  jriuiidice  rapidly  increases,  and  iM?rsists  Ihroughout 
the  illness.  In  ordinary  cirrhosis  there  may  Ix?,  as  wo  have  said,  harnlly  any  jaun- 
dice, or,  at  any  rate,  it  is  a  rather  late  symptom,  and  even  then  it  is  seldom  extreme. 
On  the  other  hand,  ascites  may  l>e  slight  or  al>sent  in  hyi>ertrophic  cirrhosis.  It 
is  true  that  there  have  been  eases  with  great  ascitic  effusion,  but  it  never  come«» 
till  the  disease  is  quite  far  advanced. 

Oil  physical  examination  the  hver  Ls  usually  found  to  be  considerably  enlarged, 
and  its  surface  is  smooth^  us  a  rule,  or  rawly  rough.  In  genei-al  there  is  said  to 
be  this  important  difference  between  tlie  ordinary  and  the  hypertitiphic  fonns, 
that  in  the  latter  the  newly  formed  connective  tissue  evinces  littlo  tendency  to 
contraction,  so  that  the  liver  remains  large,  even  late  in  the  course  of  the  disease, 
and  does  not  shrink.  Somewhat  too  much  stress  ha^  l>een  laid  upon  this  point 
If,  in  many  cases  of  hypeHi*ophic  cirrhosis,  the  li've."  has  remaineil  largo  to  the 
end,  this  is  probably  in  part  due  to  an  early  death,  l>eforo  then.^  was  opp«jrtunity 
for  much  shrinkage.     Cases  tliat  lastecl  lougcr  have  presenteil  a  contracted  liver. 

It  must  be  said  that  the  pathological  appearance  of  the  liver»  particularly  in 
the  later  stages  of  the  disease^  affoitis  no  certain  evidence  as  to  \vhether  the  cir- 
rhosis was  of  the  ordinary  or  of  the  "  primary  biliary"  variety.  Clinically,  how- 
ever, the  two  forms  present  such  important  diversities  as  to  justify  the  distinction 
made.  Of  course,  the  clinical  peculiarities  of  primary  biliary  cirrhosis  must  be 
due  to  some  anatomical  lesion.  The  most  noticeable  peculiarity  of  this  sort  is, 
that  the  develo]>ment  of  connective  tissue  in  hyperti*ophic  cirrhosis  is  moi«e  active 
within  the  lobules  than  is  the  case  in  oi*di nary  cirrhosis.  Prohaljly  the  hyper- 
ph\sia  in  hypertrophic  cirrhosis  is  most  vigorous  at  first  around  the  small  biliary 
ducts,  and  thus  leads  to  a  retention  of  liile  within  the  minutest  biliary  passages, 
with  consequent  Jaundice,  while  the  ramifications  of  the  portal  vein  are  not 
icroached  upon  till  the  process  is  far  advanced.  Whether  these  two  forms  of 
irrhosis  are  mei'ely  moditieations  of  one  disease,  or  whetlier  they  are  two  inde- 
pendent disorder,  Ls  as  yet  unsettled.     Certainly  there  are  tmusitional  forms. 

As  to  the  other  clinical  symptoms  of  primary  biliary,  or  hypertrophic,  ciiThosis 
we  need  say  little.  The  most  noticeable  symptoms  besides  the  hepatic  enlarge- 
ment and  tlie  jaundice  are  the  effects  of  the  jaundice  itself— namely,  digestive  dis- 
turbances, slowness  of  the  pulse,  and  nervous  disorders.  Of  the  occasional  dis- 
turbances in  the  pt>rtal  system,  we  have  mentioned  the  ascites  already.     Still 
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more  froquent,  and  usually  curlier  in  the  time  of  its  appearance:,  is  chronic  passive 
coug^stioii  of  the  spleeu.  with  enlargement 

The  entire  <luratiou  of  the  lUaea^e  is  about  one  or  two  years;  but  it  raay  last 
Oiueh  longer.  The  pnji^uisis  is  almost  always  bad.  Occasionally  a  case  will 
♦exhibit  marked  teni{K>rary  improvement  or  an  apparent  arrest  of  the  disease. 
Death  comes  as  a  rcstilt  of  gradual  exhaustion,  or  is  suddenly  ushered  in  by  coma, 
convulsions,  and  other  grave  nervous  symptoms,  usually  ascribed  to  chohemia 
(vide  infra). 

The  dia^osis  of  hypertrophic  cirrhosis  can  sometimes  be  made  with  consider- 
able positiveness,  and  sometimes  can  merely  be  rei^rded  as  probable.  The  gradual 
development  and  persistence  of  jaundice  and  tho  presence  of  an  enlarged  liver 
and  spleeu,  but  usiially  without  as^'ites,  would  suggest  the  disease  strongly ;  but 
in  some  cases  it  is  often  impossible  to  exclude  the  existence  of  some  mechanical 
obstruction  in  the  larger  bilian^'  passages,  such  as  gall-stones  or  new  growths. 

The  treatment  shnuM  conform  to  the  principles  laid  down  in  the  chapters  on 
jaundice  and  ordinary  cirrhosis  of  the  liver.  Sacharjm  has  lately  recommended 
the  fre<iuent  use  of  small  doses  of  calomel— one  grain  (0  06)  several  times  a  day. 


CHAPTER  VI. 
ACUTE  TBI*LOW   ATROPHY  OP  THE   LIXrER. 

Etiology. — Acute  fatty  degeneration  of  tlie  liver  occurs  both  as  a  primary  dis- 
ease and  as  secondary  to  other  hepatic  disL>niers,  or  as.  a  symptom  of  constitu- 
tional diseases.  Secondai'y  acute  fatty  degeneration  in  rare  instances  accompanies 
severe  acute  infectious  diseases,  hke  typhoid  fever,  recurrent  fever,  septicaemia,  imd 
puerperal  disease.  It  also  aptiears,  with  erjual  rarity,  in  the  course  of  cirrhosis  of 
the  liver  or  of  persistent  biliary  retention:  and  it  is  a  constant  phenomenon  in 
acute  phosphorus  jx>isaning.  Indeed,  the  effects  of  phosphorus  resemble  the 
symptoms  of  primary  acute  yellow  atrophy  in  many  ways  so  closely,  even  post 
mortem,  that  formerly  the  two  were  often  confounded. 

Primary  acute  yellow  atrophy  of  the  Hver  is  an  extremely  severe  disease  which 
almost  invariahly  leads  to  si)eedy  death.  There  is  generally  no  determinahle 
cause,  and  its  victims  are  struck  down  in  blooming  health.  It  is  so  rare  that  not 
much  over  two  hundred  cases  have  thus  far  Iveen  reportefh  It  is  most  common  in 
young  adult  life,  say  between  the  fifteenth  and  thirty-fifth  year.  Children  and 
elderly  |x^ople  have  been  occasionally  attiickwl.  Females  are  much  more  liable 
to  the  disease  than  males;  and  pregnancy  increa.«?e«  the  predisposition  to  it. 

As  w^c  have  s&id,  we  can  not  as  a  rule  find  any  exciting  cause.  It  is  stated  that 
sometimes  the  onset  has  l)een  preceded  by  some  violent  emotional  excitement,  or 
exc«8  in  alcohol,  or  tho  like;  but  how  important  these  factors  may  be  is  not  at 
all  clear. 

It  is  an  interesting  fact  that  sometimes  the  disease  becomes  rather  more  fre- 
quent than  usual,  and  endemic.  For  instance,  several  members  of  one  family 
will  be  attacked.  This  favors  a  view  as  to  the  nature  of  acute  yellow  atrophy 
which  a  majority  of  the  present  investigsitors  seem  inclined  to  adopt.  The  view 
referred  to  is  suggested  not  only  by  the  whole  course  of  the  disease,  but  by  the 
patJiological  appearances,  and  plac^js  it  in  the  category  of  acute  infectious  diseases. 
It  must  \)e  confessed  tliat  as  yet  we  know  nothing  about  the  intimate  nature  of 
the  infection.  Klebs  maintains  that  he  has  discovered  micrococci  in  the  hepatic 
blood- vessels ;  but  thus  far  the  observation  lacks  confirmation. 


Pathology.  ^Tho  chief  change  found  post  mortem  is  in  the  liver,  and  has 
determined  the  name  given  to  the  disease. 

The  liver  is  much  atrophied,  sometimes  being  only  one  half  or  one  third  ita 
normal  size.  This  mak^  its  cai>sulc  often  seem  contracted  and  wrinkled.  The 
organ  is  usually  soft  and  flabby,  ho  tliat  in  some  places  it  seems  as  if  the  finger' 
could  l)e  pressed  into  it.  The  colf>r  of  the  surface,  and  for  the  most  part  of  the 
cross-section  also,  is  yellow,  like  ochre  or  saffron ;  but  the  cut  surface  may  be  parti- 
colored, having  red  and  yellow  spots  interspersed.  Hence  the  names  "  red  atri> 
phy"  and  *' yellow  atrophy."  The  arrangement  and  relative  extent  of  these 
patches  may  vary  exceeiHngly.  The  red  places  lix>k  as  if  tbcy  had  collapsed,  and 
seem  tougher  than  the  yellow.  They  correspond,  as  we  shall  soon  see,  to  the 
more  advanced  stiiges  of  the  affection^  while  the  yellow  s^xits  have  undergone 
less  change.  The  lobules  are,  as  a  rule,  no  longer  distiugu  is  liable  by  the  naked 
eye.  Such  lobules  us  can  still  be  made  out  seem  abnormally  small  and  have  & 
gray  periphery. 

On  microscopic  examination,  we  find  that  the  essential  change  is  an  intei 
and  uniform  fatty  degeneration  of  the  hepatic  c»j11s,  atfecting  the  entire  parea 
cbyma.  But  few  cells  still  retain  their  normal  condition.  The  others  are  filled 
with  large  and  small  fat-globules,  and  many  are  already  suffering  evident  disin- 
tegration and  abstiri>tioo.  Where  the  degeneration  is  furtht^st  advanced,  fat, 
detritus,  and  pigment  alone  reuuiiu.  Inasmuch  &s  the  lymphatics  rapidly  absorb 
and  remove  the  fatty  and  albuminoid  granules,  there  is  finally  little  left  except  blood- 
vessels and  connective  tissue,  The  blood-vessels  are  frequently  quite  congested, 
and  thus  occasion  that  red  color  which  the  naked  eye  detects  in  the  more  ad- 
vanced, broken-tlown  [wrtions.  Fi-erichs  made  an  interesting  discovei*y.  which 
deserves  mention,  of  (be  existence  of  leucine  and  tyrosine  crystals  both  in  the 
parenchyma  and  in  the  blood -ves.sels.  Bilirubin  crystiils  idso  are  sometimes  found 
in  the  detritus,  and  moi*e  rarely  in  the  interior  of  the  hepatic  cells. 

Not  only  the  liver,  but  many  other  organs  present  fatty  degeneration:  the 
beart  in  particular,  the  kidneys,  and  rarely  the  muscles ;  but  the  process  is  always 
most  intoDsc  in  tho  liver.  The  skin  (t'tde  infra)  and  most  of  the  viscera  are  evi- 
dently tinged  with  jaundice. 

Acute  splenic  tumor  is  invariably  present.  This  suggests  that  the  disease  may 
be  infectious.  That  the  disease  is  a  constitutional  one  is  also  to  l>e  inferred  from 
the  xiumerous  ecchyraoses  in  the  skin  and  the  interior  of  the  body,  especially  in 
the  mucous  membrane  of  the  stomach  and  intestines,  in  the  serous  membr^es, 
in  the  pelvis  of  the  kidneys,  and  the  kidneys  themselves,  and  more  rarely  in  the 
brain  and  heart.  This,  again,  is  like  the  grave  septic  diseases,  The  blcnxf  itself  is 
dark,  with  few  clot-^.  Leucine  and  tyrosine  have  repeatedly  been  detected  in  it 
The  T>critonoum  and  other  serous  cavities  sometimes  contain  a  considerable  amount 
of  scrum. 

Clinical  History.— The  disease  is  usually  divided  into  two  stages,  the  first  of 
rhich  corresi>onds  to  the  milder  prodromal  symptoms,  the  second  to  those  severe 
iiymploms  whicli  are  alone  characteristic.     In  many  in.stauces,  however,  the  first 
I>eriod  is  wanting,  or  is  so  brief  that  the  patient  is  plmiged  almost  without  warn- 
ing into  the  gravest  condition. 

Tbe  prodromata  in  most  cases  consist  of  constitutional  disturbances  and  mild 
gastro-intestinal  symptoms.  The  patient  is  languid,  without  appetite,  and  disin- 
clined to  exertion.  There  are  headache,  nausea,  vomiting,  and  sometimes  mod- 
erate fever.  In  a  few  days  jaundice  usually  appears.  This  is  almost  invariftbly 
taken  for  an  ordinary  catarrhal  attack. 

After  some  days,  or  it  may  be  weeks,  the  second  stage  begins.  The  chief 
characteristic  of  tiiis  is  the  occurrence  of  grave  nenrous  symptoms.     First  there 
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ii  Tiolent  headache,  with  sleeplessness  and  marketl  restlessness.  The  intellect  is 
usually  somewhat  dulled  even  now,  and  articulation  is  slow  and  clumsy.  The 
mental  confusion  uaoally  advances  very  rapidly  to  a  noisy  and  violent  delirium. 
The  excitement  becomefi  at  time  raaniacal.  The  patient  screams  and  storms,  and 
can  hardly  Ijc  kept  in  bed.  Often  there  are  convulsive  twitchingfs  of  individual 
muscles ;  and  there  may  be  typical  epileptiform  attacks,  but  this  is  not  common. 
After  one  or  two  days,  or  rarely  longer,  the  excitement  abates,  and  is  followed  by 
sopor,  which  so<jn  passes  into  deep  coma.  At  death  the  patient  is  usually  (ler- 
fectly  unconscious.  It  is  exceptional  for  the  excited  stage  to  be  wanting;  in  such 
cases  the  first  nervous  sj'inptom  is  sopor. 

The  cause  of  the  nervous  symptoms  has  not  yet  been  explained  in  a  way  to 
silence  discussion,  The  same  theories  which  have  been  set  up  to  account  for  the 
grave  form  of  jaundice  in  general  (see  appendix  to  this  chapter)  h&vG  also  Ijeen 
employed  to  elucidate  the  nervous  phenomena  of  acute  yellow  atrophy.  Thus, 
some  refer  them  to  choloemia,  some  to  acholia,  and  still  others  to  acute  cerebral 
anaemia.  It  seems  to  us  worth  considering  whether  the  cerebral  disturbance  in 
acute  yellow  atrf>phy  of  the  liver  may  not  be  due  to  the  constitutional  infection 
(or  intoxication)  which  we  have  seen  to  be  so  probable. 

The  jaundice,  which  is  prt^seut  even  in  the  fii'st  stage,  afterward  usually  deep- 
ens. The  ui'ine  coutuins  bile-pigment,  and  many  investigators  have  also  foiiud 
bile-acids  in  it.  If  these  latter  are  present,  it  suggests  tliat  the  jaundice  is  not 
haeraatogenous— that  is,  the  result  of  a  destruction  of  red  blood -corpuscles  and  the 
transforraation  of  their  pigment  into  biliary  coloring  matter — but  is  rather  due  to 
a  retention  of  bile.  Just  how  this  retention  ainses  we  do  not  yet  know  for  certaui. 
The  obstruction  can  not  Ije  in  tlie  large  bile-ducts,  for  the  gallbladder  is  usually 
found  empty.  Hence  the  cause  of  the  retention  of  bile  and  of  the  jaundice  is  probr 
ably  a  derangement  of  the  smaller  biliary  passages  within  the  liver.  We  should 
add  that  in  a  few  rare  ca.ses  there  has  l>een  little  or  no  jaundice. 

On  physical  examination  of  the  liver  during  the  last  stage  of  the  disease,  there 
is  usually  a  striking  diminution  of  hepatic  dullness,  eurresponding  t4>  the  atmphy 
of  the  organ.  Generally  the  first  change  to  be  detected  is  a  contraction  of  the 
left  lobe,  as  shown  by  the  development  of  tympanitic  resonance  in  the  epigastrium. 
At  the  commencement  of  the  illness,  the  heiiatic  dullness  is  normal  or  slightly 
increased  in  area.  If  the  disease  proves  very  rapitDy  fatal,  Uie  organ  may  never 
become  very  small.  In  mc.st  cases,  though  by  no  means  in  all,  there  are  pain  and 
mdemess  in  the  hepatic  region,  but  these  are  seldom  so  great  as  in  phosphorus 
poisoning. 

The  enlargement  of  the  spleen  has  been  already  mentioned  as  an  almost  con- 
^itant  sj-mptom  of  the  disease.     Even  during  life  some  increase  of  the  area  of 
)1enic' dullness  can  usually  lie  rnmle  out,  and  aometimes  the  spleen  can  be  felt 
under  the  edge  of  the  ribs. 

The  occurrence  of  the  hjemorrhages,  which  have  already  been  referred  to 
under  the  pathological  lesions,  can  often  be  demonstrated  during  life.  The  cuta- 
neous ecchymoses  can,  of  course,  be  seen,  and  the  haemorrhages  in  the  muc<ius 
membranes  may  give  rise  to  ha^matemesis,  bloody  stools,  blee<Uug  fi-om  the 
female  genitals,  or  epistaxis.  The  htemorrhages  are  probably  due  to  the  impaired 
nutrition  and  diminished  resisting  iwwer  of  the  vascular  walls  occasioned  by  the 

we  oonstitutional  disttirlwirjce. 

The  condition  of  tlic  unne  in  acute  yellow  atrophy  is  very  interesting.  The 
amount  Is  either  normal  or  slightly  diminished,  and  the  specific  gravity  is  some- 
what increaseil.  Often  there  is  a  trace  of  albumen.  We  have  already  mentioned 
the  presence  of  bile-pigment.  The  point  of  chief  interest,  however,  is  one  that 
Prerichs  discovered  and  various  others  have  since  confirmed,  and  is  the  great 
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cUrainution  of  urea  and  tbe  appearance  in  its  place  of  several  other  siibstancee, 
which  are  likewise  the  products  of  the  deeomiJosition  of  alhuiuinoid  matter,  and 
represeut,  in  all  ppohabilily,  the  first  st^'ps  in  the  formation  of  urea.  Of  these  sub- 
stances, tlie  most  important  are  leucine  and  tyrosine.  Their  characteristic  crys- 
tals can  often  be  detected  by  the  microscope  in  Uie 
nriiiaj-y  sediment  (see  Fig.  52).  The  crj'stals  may  abso 
l>c  obtained  by  allovring  a  drop  of  tlie  fi-esh  urine  lo 
evaporate  slowly  u]H>n  an  object-ghi.ss,  Tliere  is  a 
chemical  test  for  them  which  we  Cvin  not  here  de- 
scribe. There  are  some  other  abnormal  constituents 
^^  lo  be  found  in  the  urine  besides  leucine  and  tyrosine ; 

W     ^%^      but  what  their  siguificance   Is   we    do    not    know. 
M      !5jl^^      Among  these  are  sarcolactic  acid,  oxymandel  acid, 
IP    "^1%      peptonoid  substances,  and  large  amounts  uf  ki-eatine. 
W  It  at  once  suggests  itself  that  this  disapiwarance 

of  urea  and  appearance  of  leucine  and  tyrosine^  which 
are  regarded  as  preparatory  stages  in  the  formaiiou 
"of  urea,  gives  valuable  support  to  Meissners  and  Von  Schiwlcr's  idea  that  this 
substance  is  manufactured  in  the  liver. 

As  to  tbe  other  organs  little  nee<l1>e  said.  Vomiting  is  very  frequent  in  the 
second  stage,  as  well  as  in  tlie  fii'st.  It  usually  usher-s  iii  the  sevei^  cerebral  symp-, 
toms.  The  stools  are,  as  a  rute,  clay-c^loi-ed,  as  is  usual  in  jaundice,  Tbere  i«j 
genemlly  constipation.  The  pulse  is  rapid  often  reaching  140  to  H>0  beats  per 
minute,  and  is  also  small  and  compressible.  It  is  this  acceleration  of  the  pulse, 
conti'astinij  with  its  usual  slowness  dunng  the  first  stage,  which,  ah»ng  with  the 
vomiting,  ann<iunres  the  onset  of  dangerous  symptoms.  The  pulrnonar>'  signs 
are  sekloro  marked,  although  there  may  be  bronchitis  or  a  pneumonia  due  to 
the  inhalation  of  foreign  substances.  During  the  coma  wliich  precedes  death 
respiration  is  usually  hurried,  and  often  deep  and  noisy.  Sometimes  it  is  irregu- 
lar. 

The  tempei'ature  is  generally  approximately  normal.  Toward  tlie  fatal  termi* 
nation  there  may  be  a  subnormal  temperature.  Still  more  fi-equently  the  tem- 
perature rises  litefore  death,  and  even  sometimes  grows  higher  after  death,  reaching 
107 -5^  (42^  C.)  or  more. 

In  case  the  disea,se  attacks  a  pregnant  woman,  abortion  or  premature  delivery 
is  almost  certain  to  occur. 

The  entire  duration  of  the  disease  dejiends  mainly  upon  the  length  of  the  f^rst 
stage.  This  may  be  entirely  absent,  or  may  be  !>rief,  or  may  occupy  several 
weeks.  The  dui-ation  of  the  second  stage,  reckoning  from  the  occurrence  of  grave 
cerebral  symptoms,  is  generally  only  a  few  days  (two  to  four),  rarely  a  week. 
The  termination  is  invariably  fatal.  In  the  few  cases  of  recovery  reported  there 
is  doubt  rtliout  the  correctness  of  the  diagnosis. 

The  diagnosis  can  not  be  made  till  the  second  stage.  The  symptoms  of  the 
first  stage  are  indistingui.shable  from  those  of  simple  catarrhal  jaundice.  With 
tbe  development  of  the  grave  symptoms  all  doubt  usually  vanishes.  The  general 
course  of  the  disease,  the  deep  jaundice,  the  cerebral  disturbances,  the  cutaneous 
ecchymoses,  and  the  character  of  the  urine,  form  a  clinical  jjicture  i-esembling  no 
other  disease.  Tlie  only  cases  where  there  can  be  any  uncertainty  about  the  diag- 
nosis are  tbe  exceptional  ones  in  which  there  is  no  jaundice.  Acute  phosphorus 
poisoning  (q.  v.)  is  in  many  respects  verj^  similar  in  its  phenomena,  but  can  gen- 
erally be  (liffere^ntiated,  even  if  the  history  of  the  case  is  not  conclusive.  Tlie 
chief  points  are  that  in  phosphorus  poisoning  the  liver  remains  of  large  size  for 
some  time,  and  is  very  painful ;  that  the  nervous  symptoms  much  less  frequently  i 
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assume  tJio  form  of  mauiacal  excitement,  and  that  in  but  few  cases  is  there  any 
large  amount  of  leucine  and  tyrosine  in  the  urine. 

After  what  has  been  said,  we  need  hardly  add  that  treatment  is  unavailing. 
Usually  laxatiree  are  employed,  e.  g.,  calomel.    The  nervous  symptoms  are  codi 
bated  by  an  ice-cap  and  baths  and  narcotics;  the  vomiting,  by  opium  and  biU*  of 
ice;  and  the  cardiac  weaknesa,  by  stimulants. 


APPENDIX. 

PBRNICIOUS  JAUNDICE.      CBOL^imA  AND  AOHOLIA. 

Reference  has  been  repeatedly  made  in  the  preceding  chapters  to  the  poedbll- 
ity  of  the  sudden  supervention  of  grave  nervous  derangements  in  the  course  of 
various  hepatic  diseases.  These  nervous  symptoms  i*esenible  one  auothcr  »o  nmch 
in  the  different  iu.staiices  of  their  occuiTcnoe  that  we  are  forced  to  believe  them 
always  due  to  the  same  cause. 

These  symptoms  are  relatively  most  frequent  where  there  is  chronic  biliary 
retention.  Whether  this  retention  be  the  result  of  obstruction  of  the  common  or 
the  hepatic  duct,  or  of  slemjsis  of  the  biliarj^  passages  from  a  cartiuoma  involving 
the  oijeningof  the  common  duct  into  the  duodenum,  or  tliat  duct  itsolf,  the  patient 
may  quite  suddenly  fall  into  a  condition  which  in  many  respects  corrcHpouds  to 
the  second  stage  of  acute  yellow  atrophy  just  described.  Grave  cerebral  disturb- 
ances dechire  themselves,  with  delirium,  couvulsions,  and  coma.  There  ai*e  hem- 
orrhages into  the  skin  and  into  the  mucous  membranes,  and  in  a  few  days  the 
imtieut  dies.  Usually  the  end  is  attended  with  high  fever.  We  have  ourselvt« 
seen  a  lem{>eniture  of  107  4°  (41  "H"  C)  in  a  C4ise  of  cancer  at  the  duodenal 
extremity  of  the*  cimrnKJU  duct.  It  is  this  group  of  symptoms  which  is  usually 
termed  p4»riiiciouHJaiiMdiee;  but  almost  precisely  similar  phenomena  tjiay  sudden- 
ly appear  in  hepatic  cirrhosis,  when  tliere  is  no  great  degree  of  jatiiidice,  if  any. 

Just  what  produces  these  grave  results  in  acute  yellow  atrophy  and  the  other 
disorders  just  enumerated,  we  are  not  certain.  Three  theories  have  been  pi-o- 
pounded  in  explanation.  Tlie  first  theory,  the  latest  champion  of  which  is  Ley- 
den,  attributes  pernicious  jaundire  to  chola?mia — that  is,  to  the  accunudation  in 
the  bloo<l  of  the  constituents  of  bile,  and  in  particular  of  the  biliai-y  acids,  as  a 
result  of  absorption.  Tliis  accunudatn^n.  it  is  said,  is  promoted  by  Uie  paralyzing 
effect  of  the  jaundice  upon  the  activity  of  the  kitlneys.  Opposed  to  this  theory  is 
the  fact  that  theses  s;xmo  symptoms  may  occur  where  tlierc  is  no  marked  htfpa- 
togenous  jaundice, 

Tmube  has  snggestctl  that  as  ii  result  of  the  great  impairment  of  nutrition 
there  is  a  ceTObnil  ana-mia,  which  in  its  turn  brings  on  the  nervous  attacks. 
Cohnheim  also  advcn^ated  this  view,  with  some  motlifications. 

The  view  which  we  are  most  inclined  to  accept  is  that  of  Frericbs.  He  has 
given  to  the  grt>up  of  symptoms  under  di.scussiou  the  name  of  acholia.  These 
symptoms  he  ascribes  to  the  pernicious  influence  of  those  .substances  which  under 
normal  conditions  are  manufactured  by  the  Hver  into  bile,  but  which  in  such  cases 
accumulate  in  the  blood  and  the  tis.sues.  As  Frerichs  hintself  has  said,  and  we 
believe  verv*  justly,  tliia  view  should  he  extended  to  include  all  other  transforming 
functions  of  the  liver,  and  especially  the  protluction  of  urea.  It  is  also  very  pos- 
sible that  in  addition  to  the  acholia,  chohrmlc  poisoning  may  sometimes  exert  a 
simultaoeous  influence. 

The  termination  of  chola?mia  or  acholia  is  almost  always  as  unfavorable  as 
that  of  acute  yellow  atrophy.  In  cases  of  this  kind  there  is  usually  marked  fatty 
leration  of  the  hepatic  parenchyma  to  be  found  post  mortem. 
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CHAPTER  VII. 
ICTERUS  NEONATORUM. 

Frequently  the  normal  red  color  of  the  skin  in  children  changes  on  the 
aeoond,  third,  or  fourth  day  after  birth  to  a  distinctly  yellow,  jaundiced  hue.  The 
yellow  tinge  in  deeper  on  the  face  and  trunk  than  on  the  extremities.  There  are 
no  apt*cial  dij^^stiv©  or  coustitatiiinal  dLsturbances.  Still  it  may  be  taken  for  the 
rule  that  weaklings  more  often  present  this  jauntlice  than  do  vigorous  babes. 
The  abnoniial  hue  is  ahnoat  certain  to  vanish  in  a  week  or  two,  and  leave  no 
sequelte.  The  termination  is  unfavorable  in  thfjse  instances  alone  where  there  is 
some  special  complication,  not  directly  connected  with  the  jaundice  as  such. 

The  a3tiologj'  is  a  disputed  matter.  A  large  number  of  all  sorts  of  tlieories  have 
been  set  up,  no  one  of  which  to  this  day  has  gained  universal  acceptance.  For- 
merly tliei*e  was  considerable  tendency  txj  regard  the  jaundice  as  hematogenous — j 
that  is,  due  to  the  transformation  of  the  pigment  of  broken-down  blootl-corpuscl 
into  bile-pigment.  Points  which  seemed  to  support  this  view  are  the  light  (not 
jaundicetl)  color  of  the  urine  and  the  yellow  color  of  the  stools  (from  bilej.  But 
more  accurate  examination  ha.^  shown  that  the  urine  does  contfiin  biliary  pig 
ment,  as  do  also  the  kidneys  of  such  infants  as  happen  to  die  during  the  existence 
of  the  jaundice-,  and  the  biliary  acids  have  been  clearly  shown  to  be  present 
the  serous  transudations.  It  may  therefore  be  considei-ed  certain  that  icter 
neonatorum  is  hepatogenous;  but  hovv  the  biliary  retention  and  cousequeul 
absorption  are  caused  we  do  not  know.  Perhaps  at  6rst  the  bile  is  not  ejected 
properly,  fronji  weakness,  or  the  ducLs  may  be  narrow,  or  temporarily  plugged  by 
desquamated  epithelium.  Birch 'Hirschf eld  has  called  attention  to  the  fact  that 
after  birth  there  is  a  tendency  to  considerable  passive  congestion  of  the  liver,  with 
I'esultant  aniema  of  Glisson's  capi%ule  and  pi^ssure  upim  the  interlobular  bile- 
ducts.  We  should  also  cousider,  as  Hofmeier  points  out,  that  prohaldy  during 
the  first  few  days  of  extra-uterine  life  there  is  a  conipamtively  large  amount  of 
bile  secreted,  occasioned  by  the  dostruction  in  considerable  numbers  of  the  red 
blood-globulea. 

It  is  well  to  mention  in  conclusion  that  in  very  rare  instances  there  is  complete 
congenital  stenosis,  or  even  entire  absence,  of  the  larger  bile-ducts.  Then  deep 
jaundice  comes  on  soon  after  birth,  and  is  persistent.  The  children  become 
extremely  emaciated,  and,  afier  a  few  weeks,  inevitably  perisli. 
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CHAPTER  VIII. 
STPHTT.I8  OP  THE   LIVER. 

J&tiology  and  Pathology. — Syphilitic  disease  of  the  liver  occurs  both  when  the 
syphilis  is  acquired  and  when  it  is  congenital.  Congenital  syphilitic  disease  of 
the  liver  may  be  diffuse  or  localized,  and  causes  a  cellular  infiltration  in  either 
case.  If  the  changes  are  extensive,  the  organ  is  hard  and  considerably  enlarged ; 
or,  if  the  newly  formed  connective  tissue  has  undergone  contraction,  the  liver  la 
smaller  than  normal,  and  its  surface  is  uneven.  In  some  cases  of  hereditary 
syphilis,  distinct  gummata  of  considerable  size  have  been  observed. 

In  acquired  syphilis,  hepatic  disease  is  one  of  the  so-called  tertiary  symptoms, 
and  does  not  usually  develop,  at  least  to  any  great  extent,  until  several  years  after 
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infection.  Indeed,  it  may  be  a  very  late  result.  It  may  take  the  form  either  of 
a  diffuse  syphilitic  hei>atitis,  or  of  circuriiiicribed  gnmuiata  or  sypbilomata.  The 
ditfuso  hepatitis  does  not  present  esseutially  different  anatuiuical  appearances  from 
tbose  of  ordinary  cirrhosis.  The  ^immata  are  the  most  characteristic,  and  the 
most  important  clinically^,  Tbey  may  form  separate  tumors  the  size  of  au  apple 
or  even  larger.  The  convex  surface  of  the  organ,  particularly  that  p<irtion  near 
the  suspensory  ligament,  seems  to  be  a  favorite  location  for  the  new  g-rowth.  The 
same  is  true  of  the  porta  hepatis,  where  Glisson's  capsule  enters  the  liver.  At  the 
autopsy  the  gummata  have  in  most  cases  already  begun  to  undei'go  contraction. 
If  so,  the  liver  is  usually  smaller  than  nornuil,  and  traversed  in  various  directions 
by  deep  furrowrs,  which  divide  it  into  lobes.  These  furrows  are  due  to  firm  cica- 
tricial bands,  amon^  the  f^l)ers  of  which  we  may  sometimes  find  necrotic  and 
cheesy  vestiges  of  the  gumma  proiKjr.  Often  there  is  evident  syphilitic  endtirteri- 
tis  in  the  smaller  and  sometiDies  also  in  the  larger  branches  of  Uie  hepatic  artery 
and  p<irtal  vein. 

Clinical  Hirtory.— Circumscribed  syphilitic  chanjEres  in  the  livej*  often  give  rise 
to  no  symptoms  wliatever.  It  is  only  when  the  disease  comes  to  disturb  the  ix^rial 
circulation  that  a  series  of  symptoms  result,  which,  for  evident  reasons,  may  be 
analogous  in  all  esssential  jKiints  to  the  etfecLs  of  orilinary  cirrhosis.  Whenever 
the  sypltiiitic  growths  contract  so  as  to  obliterate  a  large  number  of  branches  of 
the  portal  vein,  or  whenever  a  gumma  liappeus  to  be  so  situated  as  to  compress 
the  trunk  of  the  i)ortal  vein  itself,  then  the  well-known  resulta  of  portal  obstruc- 
tion are  incvitaltle,  the  chief  being  ascites  and  enlargement  of  the  spleen.  The 
disturbance  of  circulation  often  gives  rise  also  to  anorexia  and  digestive  disorders. 
Exi)erience  shows  jaimdice  ttT  be  rare  in  hepatic  syphilis  but  it  may  appear  when 
the  lesions  involve  the  larger  bile-ducts  or  a  considerable  number  of  the  smaller 
biliary  passjtgcM. 

On  physical  exatiiiuation,  the  results  vary  according  to  the  form  and  the  stage 
of  the  disorder,  St>mctimes  the  larger  gummata  may  Ix?  plainly  felt  through  the 
abdominal  walls,  usually  as  flattened  hemisphoi'es.  Fi-equeutly,  also,  we  can  feel 
the  edge  of  the  enlarged  organ,  and  can  detect  that  the  edge  is  less  sharp  tlian  nor- 
mal. In  other  instances  the  separate  elevations  and  prtuninences  can  be  made  out. 
The  area  of  dullness  on  percussion  of  course  varies  in  different  cajses. 

It  deserves  mention  that  hepatic  syphilis  quite  often  causes  severe  pain,  some- 
times over  the  entire  region  of  the  livej-  and  sometimes  in  just  one  spot.  Pain  is 
by  no  means  felt  in  every  case.  With  the  pain  there  may  be  great  tenderness  on 
pressure. 

The  course  of  the  disease  is  usually  tedious,  and  may  occupy  many  years. 
Pn>bably,  loo,  lesions  exist  in  many  cases  long  before  tliere  are  any  symptoms. 
Just  as  in  cirrhosis,  ascites  is  usually  the  first  thing  to  attract  the  patient's  atten- 
tion. Improvement  and  temprirary  arrest  of  the  disease  are  more  frequent  than 
in  ordinary  cirrbwis.  Still,  in  most  cases,  whei-e  the  lesions  are  at  all  extensive, 
the  termination  is  unfavoraMe. 

The  diagnoiiA  is  not  always  easy.  Usually  the  objective  changes  in  the  liver, 
the  ascite-s,  and  the  enlarged  spleen,  indicate  hepatic  trouble,  but  we  are  often 
unable  to  determine  just  wliat  the  trouble  is.  Naturally,  the  etiological  factors 
are  of  great  imiMirtance.  In  a  to^jer  wo  would  think  rather  of  the  couunon 
form  of  cirrhosis.  If  there  is  a  syphilitic  history,  or  if  we  find  scars  in  the 
thn>at,  irregularities  in  the  surface  of  the  bones,  or  othtr  signs  of  a  specific 
dyscrasia,  we  would  naturally  ascribe  the  hepatic  disorder  to  the  same  cause. 
As  t<?  special  signs,  if  the  prominences  on  the  liver  are  rather  large  in  contrast 
to  the  smaller  granulations  of  common  cirrhosis,  syphilis  is  somewhat  more 
probable.    Severe  pain  in  the  right  hypochondrium  alaj  suggests  sj^philis  rather 
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than  cirrhosis.  It  should  also  be  considered  fhat  the  course  of  hepatic  s^'philia 
is  usually  omch  more  pi-olmeted  than  that  of  onlinary  hepatic  cirrhosis. 

Treatment— Whether  we  feel  certain  tliat  syphilitic  hepatitis  exists,  or  merely 
suspect  it,  specific  trealmeut  should  bo  tried,  Merc*ury  and  i)otajssic  iodide  should 
both  be  given,  but  probably  Ihti  ioilide  is  the  more  valuable  of  tlie  two.  But 
these  remedies  can  \>q  successful  only  when  the  gummata  are  still  in  proet* 
of  formation.  Our  therapeutic  efforts  produce  no  impression  upon  the  ciaitri- 
eial  banils,  the  contraction  of  which  is  the  main  cause  of  derangement.  Hem-e 
we  see  why  the  results  of  treatment  in  advanced  cases  are  seldom  very  favor 
able. 

For  symptomatic  treatment,  the  reader  is  referred  to  cirrhoais  of  the  liver. 


CHAPTER   IX. 
OANCBR  OF  THE  LIVER   ANB  BILIB-IiVOTB* 

etiology  and  Pathology*— I'i*iiiiary  cancer  of  the  liver  is  very  rare»  but 
ondary  or  metiistatic  cancer  of  this  organ  is  mpt  with  comparatively  often.    The 
chief  explanation  of  tliis  latter  fact  is  the  slowness  of  the  blood-current  in  tha 
liver,  wliich  favors  the  dejwsition  of  the  cancerous  germs  suspended  in  the  bl< 

Secondary  he[>atic  cancer  may  be  a  sequel  to  primary  cancer  of  any  organ.  It 
is  most  often  seen,  however,  when  the  primary  grixj^th  lies  within  the  portal  sys 
tem,  in  the  Rtomach,  intestines,  rectum,  cesophai^s,  or  panci'eas.  In  some  in- 
stances the  projection  of  the  primary  gi*owlh  into  the  lumen  of  a  branch  of  the 
poi*tal  vein  has  ])een  du^rtly  demouHtrated,  thus  furuishinjp^  an  obvious  source  for 
metastasis.  The  secondary  eancets  in  the  liver  may  be  very  numei*ous.  They  are 
found  both  withiu  the  orjfan  and  ujwn  its  surface.  If  superficial,  they  form  flat- 
tened protuberances,  which  are  often  dimpkxl  in  the  middle.  If  tlie  new  grrowth 
IS  extcTLsive,  the  liver  may  Ije  greatly  enlarged,  so  as  to  occupy  a  great  pait  of  the 
ahtlominul  cavity. 

As  we  have  said,  primary  cancer  of  the  liver  is  very  unusual.  It  may  occur 
either  in  the  form  of  separate  lar^^e  nodules,  or  as  a  more  diffuse  cancertms  intil* 
tration  pervading  the  greater  part  of  the  organ.  Histologically  considered,  tlio 
primai'y  growths  are  of  cylindrical-cell  carcinoma,  apparently  originating  from 
the  epithelium  of  the  minute  bile-ducts,  but  also,  accoiiling  to  some  authors,  aome- 
times  starting  from  the  cells  of  the  parenchyma. 

Primary  cancer  of  the  larger  bileHlucts  is  of  more  frequent  occurrence  tbAl^^H 
genuine  piiiiuu-y  hepatic  cancer,  and  therefore  it  is  of  more  impiirtance  clinically^^^ 
The  galbhladder  may  also  be  the  seat  of  primary  carcimmia.    From  theee  souTOeB 
may  proceed  abundant  metastatic  growths  in  the  liver  itself. 

As  to  the  aetiology  of  hepatic  cancer  we  can  Ikj  brief.  The  disease  is  most  fre 
quent  in  advanced  life,  from  forty  to  sixty,  following  in  this  the  general  rule  for 
cancer.  Special  causes  are  not  known.  It  sometimes  seems  possible  to  trace  a 
hereditary  prcdispt>sition  to  it.  In  many  cases  gall-stones  seem  to  start  up  the 
development  of  carcinoma. 

CUnical  History— Biagnoffibi, — Many  small  nodides  of  cancer,  as  well  as  large 
masses  which  are  favorably  situated,  may  exist  in  the  liver  without  exciting  any 
symptoms.     If  there  is  an  undoubted  primary  cancer  in  another  organ,  such  as 
the  stomach,  we  must  always  remember  the  ])ossibility  of  metastatic  growths  ii 
the  liver;  but  they  can  not  l>e  proved  to  exist,  unless  they  alter  appreciably 
size  or  shape  of  the  organ.     Sometimes  they  may  be  inferred,  when  we  o' 


either  ascites  and  enlar^Dient  j>f  the  splean  from  pressure  on  the  portal  vem»  or 
jaundice  from  pressure  ou  llie  bile-ducts. 

On  palpatiou,  we  are  uftt*n  able  to  make  out  one  or  more  tumors  plainly  in 
hepatic  cancer.  These  tuniurs  are  io  the  reg-ion  of  the  liver,  and  they  are  directly 
tjonnected  with  it,  as  we  can  prove  by  marking-  out  its  limits  by  jwreiLSsion  and 
palpation.  Another  chamcteHstic  sigTj  is  that  almost  all  hepatic  tuuiors  can  l>e 
felt  to  move  with  respiration,  on  account  of  the  inspii-atory  depression  of  the  dia- 
phragu  pushing  down  the  liver  and  all  that  is  joined  to  it.  Percussion  over  a 
hepatic  tumor  almost  invariably  gives  tlatuess,  iu  contrast  to  the  muffled  tym- 
panitic resonance  of  many  g:a&tric  tumors. 

Tlie  moat  characteristic  condition  is  not  a  very  i-are  one;  in  it  the  liver  is  the 
seat  of  a  very  large  number  of  cancerous  nodules.  In  such  ca.*ieji  the  organ  is 
usually  much  enlarged.  Often  we  can  detect  by  mere  inspection  a  gj-eat,  irregular 
prominence  iu  the  heimtic  region,  pressing  forward  the  flabby,  atrophied  walls  of 
the  aMomen,  and  rexiching  do^vn  to  the  level  of  the  umbilicus,  or  even  lower. 
On  palpation,  we  can  feel  most  of  the  anterior  surface  of  the  liver,  and  the  sepa- 
rate cancerous  nodules  scattered  over  it.  These  usnally  are  as  large  a.s  walnuts, 
or  even  apples.  Tlie  lower  or  anterior  ujargin  of  the  liver  can  often  be  made  out 
plainly,  and  it  also  is  often  the  seat  of  nodules;  and  we  c-au  sometimes  feel  nodules 
on  the  lower  surface  of  the  organ. 

The  other  clinical  phenomemi  in  hepatic  cancer  have  several  causes:  (1)  The 
primary  disease,  such  as  cancer  of  the  stomach ;  (2)  the  general  cancerous  cachexia, 
as  shown  by  languor,  emaciatio?ij  and  i>os.Hibly  a  slight  rpdema  of  the  ankles;  and 
(3)  the  possible  compression  of  the  blood-vessels  or  bile-ducts.  Tliis  compression  is 
not  infrequent,  and  produces  a  modemte  or  even  a  large  ascitic  effusion.  Even  in 
these  iu8tan<^s  the  spleen  is  seldom  much  enlai'god  as  a  result  of  the  passive  con- 
gestion, because  the  universal  eniaeiation  and  anteniia  counteract  the  tendency  to 
incfease  in  size.  Jaundice  is  relatively  more  frequent  in  cancer  of  the  liver  than 
is  ascites.  It  is  caused  by  compression  either  of  the  hepatic  duct  or  of  the  minuter 
bile^ucts-  On  the  otVier  hand,  however,  we  can  easily  see  that  hejiatic  cancer 
may  exist  without  pmdncing  either  icterus  or  ascites. 

The  differential  diagnosis  of  hepatic  cancer  from  cancer  in  other  organs  is 
sometimes  extremely  fliflicult.  This  is  particularly  true  of  pyloric  cancer,  and 
especially  so  when  the  pylorns  has  become  adhei^nt  to  the  liver,  which  oflen  is  the 
case.  Cancers  of  the  omentum  and  of  the  colon  sometimes  simulate  hepatic 
cancer,  but  they  seldom  move  so  decidedly  in  I'cspiration  as  do  hepatic  tumors. 
Given  a  new  growth  in  the  liver,  it  is  usually  comparatively  easy  to  distinguish 
between  carcinoma  and  other  tumors.  The  benign  growths,  like  adenoma,  am 
»o  rai-ely  found  in  the  liver  that  they  ciin  actually  be  almost  disregarded.  If 
there  are  syphilitic  growths,  we  may  be  aided  by  the  history  of  the  case  and 
other  signs  of  syphilis,  or  by  the  eventual  contitiction  and  atrophy  of  tlie  organ. 
Echinococci  have,  as  a  rule,  a  much  more  i^^guhir  shape,  like  a  flattened  sphere. 
Large  abscesses  are  rare  in  our  latitudes:  anrl  if  they  occur,  usnally  the  frtiology 
is  significant.  They  also  frequently  cause  fever  and  rigoi-s,  which  cancer  does 
not. 

When  we  have  decided  that  cancer  of  the  liver  is  present,  the  question  arises, 
Is  it  primary  or  secondary?  In  the  fii*st  ]vlaee,  primary  cancer  here  Is  so  rare  that 
the  probabilities  are  in  favor  of  a  secondary  growth.  Not  infrequently  the 
primary  tumor  can  iiot  be  detected  fhnnng  life.  Thus  a  small  cancer  of  the 
stomacli,  or  a  flat  oesophageal  cancer,  or  carcinoma  of  the  piincreas,  are  all  easily 
overlooked.  If  we  find  many  nodules  in  the  liver  and  no  primary  trouble  else- 
where, then  tliere  comes  the  possibility  that  there  is  primary  cancer  in  the  gall- 
bladder or  the  bile  ducts.     In  rare  instances  palpation  may  discover  the  gall- 
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bliidder  in  a  state  of  eancer<jus  dej^eneiution  close  underneath  the  liver;  but 
usually  the  viscus  will  be  small  and  contracted,  and  tlie  flat  and  ulcerating 
growth  is  not  noticeable,  except  fi'om  the  inside.  It  is  particularly  in  tliose  cases 
of  hepatic  cancer  where  there  Ls  gi-eat  and  persistent  icterus,  and  no  evidence  of 
carcinoma  in  any  other  organ,  that  we  should  be  most  apt  to  think  of  primary 
cancer  of  the  bile-ducts. 

The  duration  of  hepatic  cancer  is  usually  not  prolonged.  The  first  decided 
evidences  of  its  existence  no  sooner  present  themsclvea  tlmn  mara.smu8  and 
cachexia  rapidly  develop.  The  fatal  end  conies  in  a  few  months,  or  at  latent 
within  a  year. 

The  prognosis  is  hopeless.  Treatment  can  avail  only  to  alleviate  Bomewhat 
the  patient's  sufferings. 


CHAPTER  X. 
EOHINOCOCOUS  OF  THB  LIVSR. 


I 


Natural  History  and  Pathology.— Inasmuch  as  it  is  the  liver  which  suffers 

most  fivqueutly  from  invasions  of  the  c<*hino<x»ccus,  we  will  here  state  the  main 
general  points  i-elutive  to  the  troubles  produced  by  this  parasite. 

The  tirnia  echinococcuii  {seaWig,  SJJ)  is  a  small  tajie-womi 
about  four  milli metises  long,  and  composed  of  three  or  four 
joints.  It  inhabits  the  intestinal  canal  of  tlie  dog.  Man 
^  l>econies  iiift'ctetl  by  the  ingestion  of  the  eggs  of  this  taiie- 
"  worm  into  the  stomach.  The  striking  prevalence  of  the  dis- 
ease iu  Iceland  is  explained  by  the  fact  that  the  inhabitants 
live  in  constant  contact  with  their  nuroei*ous  canine  friends. 
Amon^  us  the  echinoctx;cus  is  coniparalively  rare. 

If  a  human  being-  has  become  infected,  the  blood-curi'cnt 
carries  the  embryo  into  some  orga.n.  In  a  great  majority  of 
cases  it  passes  through  a  branch  of  the  portal  vein  into  the 
liver  and  there  fastens  itself;  but  the  echinoconus  may  be 
develoiKHl  in  other  org^ins— like  the  lunffs  (ride  page  252), 
the  bones,  the  brain,  and  the  kidneys.  A  hydatid  cyst  de- 
velops from  the  embryo,  and  is  filled  with  a  non-albuminous 
fluid.  The  cyat  is  composed  of  an  external  cuticle  of  lamel- 
lated  Ktructure,  and  an  inner,  parenchymatous  layer,  which 
contains  muscular  fibers  and  bloo<l- vessels.  Surrounding 
the  cyst,  us  it  lies  in  the  infesttHl  organ,  there  is  gradually 
developed  a  thick  capsule  of  connective  tissue. 

After  the  c^-st  has  continued  its  growth  for  some  four  to 
six  months,  beinisr  ui^w  about  tlie  size  of  a  walnut,  there  are 
generated  uijon  the  inner  surface  of  the  capsule,  from  the 
parenchymntous  layer,  so-called  breeding  capsules,  contain- 
ing: numl>ers  of  echinococcus-heads,  or   '*«co^tct'8."     Each 
^'*'T»n]li^*^SitSJSSIs!   SCO  lex  has  four  sucker's  and  a  circlet  of  hooks.     It  can  draw 
eplajired.     A»«jve.  ot   itself  into  tlie  bi'ced in ff  Capsule  OB d  also  pr*jduce  a  promin- 
cui,  of  DAturol  aixi*.        ence  upon  the  outer  surface  of  the  latter  (see  b  igs.  54,  5a^ 

and  50). 

Usually  the  primaj'y  cyst  gives  rise  to  secondary  "daughter  vesicles."  and  theaft^ 
to  " graiidilaughter  vesicles."    Some  of  tbese  are  formed  in  the  cuticle,  others 
from  the  breeding  capsules.     In  man  they  generally  grow  inwai'd — that  is,  aro 
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endogenous  {echinococcim  hifdat idosus)— &nd  finally  Ix^coiue  cletachetL  Hundreds 
of  them  may  sometimes  be  fouiid  free  in  the  liquid  contents  of  the  cyst.  In 
auimaLs  the  daughter  vesicles  ai-e  more  often  exogenous  (echinococctts  veterino- 
ntm  Aen  granulomis),  A  ix?«uliar  kind  of  echinoc*x*cus,  which  was  formerly 
pegajded  as  a  kind  of  new  growth,  is  that  called  by  Virchow  echinococcuM  rnuiH- 


^^%5;) 
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FlO.  64. 
FiOB.  M  and  55.— (From  Hklleh.) 
Fid.  M.— £cbixiococcu8  bookleea. 


Fm,  55. 
ICchiDOCoccus  sool 


Fio.  6ft. 
fTM,  dnirn  lo  &iicl  icirnKl  outward. 


fociitaris.  Tliis  ^ves  rise  to  a  hard  tumor,  which  is  composed  of  vesicles  the  size 
of  a  pen,  and  which  seems  to  grow  along  the  Jymph-vessels,  and  possibly  in  the 
blood-vessels  also. 

The  growth  of  a  hydatid  cyst  is  slow,  and  may  continue  for  years.  It  may 
finally  attain  the  size  of  a  child's  head.  At  last>  however,  the  echinococcns  dies. 
The  cyst  then  und^-n-goes  considerable  thoug^h  g'l'adual  contraction,  and  both  walls 
and  contents  l>ecome  calcified. 

Clinical  Plienoniena. — As  long^  as  the  cyst  in  the  liver  retains  moderate  dimen- 
sions, there  is  usually  no  discomfort.  Frequently  the  cysts  perish  and  become 
calcitied^  without  having  ever  attracted  attention,  and  ar«  found  post-mortem 
meitfly  by  accident. 

li  the  cyst  becomes  very  large,  it  causes  a  sensation  of  pressui^  and  [win  in  the 
hepfitic  i-egion.  In  rare  instances,  unusually  large  cysts,  if  situated  on  the  convex 
surface  of  the  liver  may  crowd  up  the  diaphragm  so  as  to  compress  the  lower 
portions  of  the  lung  and  induce  dyspna?a.  Again,  the  cyst  may  be  so  situated  as 
to  compress  the  iwrtal  vein  or  u  large  bile-<hict.  Then  appear  ascites  and  enlarge- 
ment of  the  spleen,  or  jaundice,  as  the  case  may  be. 

It  is  an  import-mt  fact  tlint  Fometimea  the  cyst  ruptures  and  dischai'ges  ita 
contents  into  neigljb<7ring  parts.  Thus  in  repeated  instances  the  pleui-al  cavity 
has  been  invaded;  also  the  lungs,  as  evidenced  by  the  expectoration  of  vesicles; 
the  intestinal  catial,  with  the  appearance  of  vesicles  in  the  stools;  the  bile- ducts, 
followed  by  jaundice  and  the  eventual  appearance  of  vesicles  in  the  intestine;  and 
the  vena  cava  inferior,  causing  sudden  death  fix>m  puhnunary  embolism.  Some- 
times the  cyst  pushes  outward  through  the  abdominal  walls,  and  tjerminate.s  in  re- 
covery. Exceptionally,  the  echinoct»ccus  sac  undergoes  purulent  inflammation, 
with  all  the  sjTiipt<")ni-s  of  a  hepatic  abscess. 

A  niultilocular  echinococcns  usually  excites  grave  disturbance.  The  liver  is 
decidedly  enlarged,  and  generally  is  firm  and  smooth,  not  uneven,  to  the  touch. 
As  a  rule,  there  are  jaundice,  swelling  of  the  spleen,  and  ascites,  and  accompany- 
ing these  a  gradual  loss  of  flesh  and  strength,  ending  fatally. 

A  diagnosis  is  sometimes  easily  reached  if  the  cysts  can  be  felt  upon  the  surface 
of  the  liver.  Usually  the  tumors  are  flat  or  globular,  and  of  flrni  consistence, 
though  often  eviviently  elastic.  A  peculiarly  characteristic  sign,  though  one  which 
is  seldom  obtainable,  is  the  "hydatid  thrill."  It  is  felt  upon  giving  the  tumor  a 
quick,  short  blow  with  the  flat  of  the  hand.  The  diagnosis  is  certain  if,  in  any 
wax,  echiDOCoccu;^  vesicles  arc  dischai*ged.    Aspiration  for  purposes  of  diagnosis 
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bas  been  repeatedly  perforraed.  Tlie  fluid  thus  evacuated  is  ligbt-yellow,  almost 
always  non-albuuiiuous,  and,  upon  mieroscopic  examination,  sometimes  preseuLs 
fragments  of  the  lamellated  membrane,  or  some  of  the  booklets.  But  if  we  do 
not  find  these  ntorpholo^cal  elements^  we  are  by  no  means  warranted  in  exclud- 
ing echinococcus.  Chemically,  the  fluid  should  yield  sugar  and  succinic  acid. 
This  fact  may  i>c*rhaps  aid  diagnosis. 

Frequently  it  is  diflicult  to  diistino^uisb  between  an  echinococcus  of  the  liver 
and  other  hepatic  disurdei*s.  We  may  need  to  consider  all  the  cb-ciimstances — 
causation,  age,  fever,  shaj>e  of  the  tumor,  or  perhaps  the  results  of  an  exploratory 
punctui'e.  Large  cysts;  which  crowd  themselves  upward  into  the  pleural  cavity 
may  simulate  a  pleuritic  effusion. 

Treatment^The  administration  of  iutemal  remedies  is  extremely  unreliable. 
Iodide  of  potiiKsium  and  mei-cury  are  especially  recommended.  It  is,  however^ 
operative  interference  alone  that  holds  out  any  promise  of  succes.*3;  but  this  has 
it«s  dangei's,  and  should,  therefore,  be  held  in  I'eserve  till  tlie  symptoms  become 
grave  or  very  distrassing.  For  detaOs  of  the  numberless  methods  of  operatiou 
which  have  been  proposed,  we  would  refer  to  works  on  surgery;  but  we  may] 
mention  here  that  simple  aspii-ation  of  the  contents  of  the  cyst  sometimes  afforcbl 
permanent  relief;  the  cyst  becomes  obliterated,  and  thei-e  Ls  complete  i-ecovery. 
In  a  few  cases,  after  the  sac  has  been  emptied,  tincture  of  iodine  has  been  injected. 
Mast  of  the  other  methods  aim  (1)  to  bring  about  adhesion  of  the  sac  to  the  ab- 
dominal walls,  and  (2)  to  lay  it  open  and  evacuate  the  contents.  At  the  surgical 
clinique  in  Lcipsic  the  favorite  and  a  very  satisfactory  method  is  to  employ  a 
caustic  paste,  made  with  chloride  of  zinc,  which  slowly  effects  an  opening  of  the 
cyst,  and,  by  the  adhesive  inflammation  it  excites  previously,  fixes  the  cyst  to  the 
abdominal  walls.  Simon's  mcthotl  is  to  tlirust  in  several  ti-^rnrars,  at  intervals  from 
one  another,  and  allow  them  to  remain  till  adhesions  are  formed.  Then  the 
points  of  puncture  are  united  by  an  incision,  the  sac  emptieil,  synnged  out,  disin- 
fected, and  allowed  to  heal  gradually. 

[The  experience  of  Australian  surgeons  with  hydatid  disease  is  very  large, 
and  Thomas  believes  that  the  cure,  after  tapping,  is  often  illusory,  and  that  failure 
follows  in  at  least  forty  per  cent,  of  the  cases.  He  has  collected  sixty-eight  cases 
of  hydatid  diseases  treated  by  lapiirt>tomy,  with  only  seven  deaths.  In  twenty- 
one  cases  treated  as  in  Leipsic  {Volkmann's  method),  the  mortality  has  been  nine- 
teen per  cent.  J 


CHAPTER  XI 


OXROULATORY  DISTURBANCES  IN  THE  UVBR. 

1-  Hepatic  ana?raia  is  seldom  extreme  except  in  cases  of  profound  general 
aneemia,  aTid  has  no  cUuical  importance,  so  far  as  we  are  aware. 

2,  Passive  congestion  of  the  liver  is  of  fi-equent  occurrence  and  is  of  impor- 
tance.  It  may  ai'ise  in  any  disorder  which  disturbs  the  systemic  circulation.  It 
is  oftenest  seen  in  connection  with  heart  disease,  particularly  mitral  disease.  It 
also  follows  puhnonai'y  emjihyseina  and  chronic  processes  which  result  in  con- 
traction of  the  lungs.  The  liver  is  enlarged  and  eng^orged.  The  hepatic  veins 
being  situated  in  the  center  of  the  lobules,  this  central  portion  l»ecoTnes  darkly 
pigmented,  while  the  periphery  of  the  lobules  seems  lighter  colored.  The  periph- 
eral cells  may  even  appear  distinctly  yellow,  fi*oni  a  fatty  inOltration  wliich  is  not 
infrequent.  In  this  way  the  cut  surface  comes  to  ])reseut  that  variegated  appear- 
ance which  has  led  to  the  name  of  '*  nutmeg  liver,"    If  the  venous  stasis  be  per- 
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sisteiit,  there  is  considerable  atrophy  of  the  hepatic  parenchyma,  inirolving  espe- 
cially the  cells  near  the  center  of  each  lobule.  Tlius  the  liver  ati*opliies,  and  its 
surface  may  become  slightly  grauiilar.     This  is  the  "atrophic  nutuipg  liver." 

The  clinical  phenomena  are  chiefly  those  due  to  the  hepatic  enlar^menl.  If 
chronic  cardiac  dise:ise,  emphysemii,  or  s>onie  analogous  trouble  has  occasioned 
congestion  of  the  liver,  the  area  of  hepatic  dullness  is  increased,  and  frequently 
wo  can  feel  the  edge  or  even  a  ijortion  of  the  anterior  surface.  In  pronounced 
cases  the  oi^an  may  extend  aim* ist  a  hand's  breadth  below  the  ril>s.  Often  there 
is  a  slight  jaundice.  Sometimes  it  is  quite  marked.  It  is  pn>bably  due  to  the  dis- 
tended blood-vessels  compressing  the  Bmaller  bile-ducts.  We  have  already  men- 
tioned how  characteristic,  in  many  cardiac  cases,  is  a  complexion  presenting  both 
cyanosis  and  jaundice. 

Quite  often  the  congestion,  if  great,  produces  subjective  disturbancea.  Tliero 
is  a  feeling  of  pressure  and  weight  in  the  hepatic  region ;  and  if  the  capsule  of  the 
organ  is  tightly  atretche<l,  there  may  he  actual  pain. 

The  prognosis  and  tre^itnicnt  de[K^nd,  uf  course,  up<m  the  primary  di-soi*der. 

3.  About  active  hyiicneniia  of  the  liver  we  have  liUh;  dffinite  information. 
Formerly  there  was  a  great  deal  said  about  it,  as  one  of  tlte  conditions  in  "ab- 
dominal plethom."  Active  hyperaemia  is  mo.st  fi-equentty  assumed  to  exist  in 
case  of  those  who  are  givid  livers  and  of  sedentary  habit.  In  such,  we  are  told, 
the  temporally  physiologiciil  hyiK'rfemia  which  attends  digestion  passes  on  into  a 
permanent  congestion  of  the  liver.  Tliercby  the  organ  is  culargud,  there  are  pain- 
ful 8*?nsations  in  the  i-ight  h.vpochondriun,  digestive  dislurbaoces,  and  oi*casional 
slight  jaundice.  The  ubnonnal  conditifin  just  described  is  certainly  often  met 
with  in  practice,  but  it  would  seem  liai*dly  ])ossible  to  draw  a  clear  dividing-line 
between  active  hyperaemia  of  the  liver  and  other  disturbances  which  give  rise  to 
similar  symptoms.  Such  are  chronic  gastric  and  intestinal  catarrhs;  cardiac 
hypoi*trophy  ajid  functional  cardiac  derangement,  with  passive  congestion  of  the 
liver;  fatty  liver;  and  incipient  cirrhosis, 

A  prominent  facti>r  in  the  pi-odiiction  of  active  hypeKemia  of  the  liver  is  also 
ascrilx'd  to  the  ingcMion  of  such  matters  as  aro  said  to  *' irritate  "  the  liver,  liko 
the  various  spires,  coffee,  and,  abtive  all,  alcidiol. 

It  should  also  be  noted  that  the  liver  may  be  much  engorged  in  many  acute 
infectious  disea.ses,  particularly  in  pernicious  malarial  diseases  and  in  typhus  or 
typhoid  fever. 

It  is  also  maintained  that  the  hyperaemia  may  result  from  the  cessation  of 
luemorrhages  elsewhere,  such  as  the  catamenia  or  bleeding  from  haemorrhoids. 
The  facts  that  have  been  brought  forward  to  susttiin  tins  view  are  none  of  them 
conclusive.  We  will  mention  that  the  "  menstrual  jaundice ''  which  occasionally 
api>ears  when  the  menscis  are  scanty  or  absent  has  been  refcn-etl  to  a  vicarious 
hypenemia  of  the  liver. 

It  is,  of  tx>iu^e,  impossible  to  make  general  stiiteraents  about  the  course  and 
duration  of  active  hyj^erieniia  of  the  liver.  The  treatment  of  the  fii-st  variety 
mentioned— namely,  tliat  arising  from  an  impi-ojx^r  mode  of  life — demands  careful 
regulatiott  of  the  diet,  abundant  exercise  in  the  o|>en  air,  like  horseback-riding, 
and  laxatives.  We  may  give  rhubarb,  aloes,  or  a  course  of  the  waters  at  Carls- 
bad, Marienbad,  Eissingen,  or  llomburg. 
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CHAPTER  XII. 
ATROPHY,  HYPERTROPHY,  AND  DEGENERATIONS  OP  THE  UVER. 

1.  Simple  Atropliy  of  the  Liver. — Simple  atrophy  is  not  of  rare  occurrence^ 
being  seen  in  senile  injirasitms,  and  in  malnutrition  fi*oin  almost  any  cause.  The 
degree  of  atrophy  varies.  The  hoi'dei's  of  the  orphan  are  mutih  wrinkled.  The 
lobules  seem  decidedly  smaller  than  normal,  and  eyen  the  individual  cells  that 
still  remain  are  atniphied  and  als*^  usually  deeply  pigmented. 

The  condition  does  not  of  itself  give  rise  to  any  fiiK>eial  symptoms.  The 
of  hepatic  dullness  is  usually  lessened,  but  this  sign  is  tew  ambiguous  ever  to  jnstil 
us  iu  making  from  it  a  diagnosis  of  hepatic  atrophy.  Perhaps  there  is  some  value* 
in  the  alleged  lighter  color  of  the  stools,  as  indicating  a  diminished  secretion  of 
bile. 

2.  Hypertrophy  of  the  Liver» — Even  under  normal  cireumstances  the  liver 
undergoes  quite  marked  alterations  in  size.  The  exact  j^MJiut,  therefoi-e,  where 
abnormal  hyiK^rtropby  begins  can  not  be  set.  Sometimes  the  autopsy  reveals 
unusually  large  liver,  of  which  there  had  been  no  indications  during  life,  and  for 
which  no  cause  can  be  made  out. 

There  are  certain  diseases  in  which  enlargement  of  the  liver  is  found  witli 
compaKitive  frequency:  diabetes  mellitus,  chrc»nie  malarial  poisoning,  leukaemia, 
and  sometimes  rachitis.  Topei-s  quite  often  have  enlarged  livei^,  which  as  a  rule 
present  simple  hyiM*rtrophic  changes.  Occtisionally  a  liver  has  been  refXirled  as 
showing  spots  of  local izwl  by|ierplasia,  which  may  form  fattened  prominences 
u]K)n  the  stu'face  of  the  organ. 

H>7>ertrophy  is  to  be  diagnosticated  only  when  imlpation  and  percussion  give' 
pniof  of  an  enlargement,  and  yet  amyloid,  hypertrophic  cirrhasis,  and  other  dis- 
eases which  cause  an  increase  in  the  size  of  the  liver,  can  be  excluded.     The  a-ti- 
ology  of  the  cjise  .should  also  be  considered. 

3.  Fatty  Liver.— This  name  is  applied  to  excessive,  diffuse,  fatty  infiUi-ation  of 
the  hepatic  cells.  The  size  of  the  organ  is  increased.  It  is  finn,  anaemic,  and  of  a 
uniform  yellow  color,  both  extemally  imd  xipon  section.  The  microscope  shows 
that  the  cells  of  the  parenchyma  are  filled  with  large  and  .small  globules  of  fat. 
The  fat  is  most  abundant  toward  the  periphery  of  the  lobules. 

The  ciiuses  of  fatty  liver  are  by  no  means  clear.  Sometimes  it  is  found  in 
cases  of  general  obesity,  where  we  may  assume  that  the  amount  of  fat  which  the 
liver  receives  as  nourishment  is  abnormally  great ;  but  often  we  find  a  liver  that 
contains  companitively  little  fat  io  those  who  have  a  well-developed  panniculus 
adiposus  and  much  fat  in  other  organs.  Topers  may  have  a  decidedly  fatty  liver. 
The  occuiTcnce  of  fatty  liver  in  the  cachectic,  and  paitieularly  iu  the  consumptive, 
is  remarkable;  and  individuals  suffering  from  cancer,  or  marantic  children,  may 
also  exhibit  the  siime  change.  Wo  have  no  intimate  knowledge  of  the  conditions 
that  prevent,  in  such  eases,  the  oxygenation  of  the  fat  which  comes  to  the  liver 
from  the  ingesta  or  fi'oni  other  organs. 

We  do  not  know  that  the  fatty  liver  is  in  any  way  functionally  impaired.  The 
only  clinical  indication,  therefoi'e.  of  its  existence  is  the  increased  bulk  of  the 
orgjin.  In  phthisis  we  may  sometimes  feel  pretty  certain  that  the  liver  is  fatty,  if 
an  increase  in  bulk  can  be  demonstrated,  and  if  other  causes  for  this  enlargement, 
like  amyloid,  appear  improbable.  If  the  anterior  edge  of  a  fatt>'  liver  can  be  felt, 
it  is  usually  found  to  be  noticeably  thick  and  blunt. 

The  treatoient  of  fatty  liver  is  to  combat  the  original  disease. 

4.  Amyloid  Liver  ( Wa.ri/  Liver).— Amy hwl  degeneration  of  the  liver  is  almost 
invariably  a  part  of  extensive  amyloid  disease,  involving  also  the  spleen,  kidneys. 
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intestine,  and  other  orgaDs.  The  disease  occurs  chiefly  in  certain  cachectic  condi- 
tion^ such  am  chmnic  siipfiu ration,  as  in  caries  and  pei*§.isteut  empyema,  and  also 
in  cliroiiic  puloionary  lulM?»rtilosi»,  and  const  it  ulioual  syi>hilis. 

The  amyloid  liver  is  usually  ijjci'eii&ed  in  bulk.  The  organ  may  even  }>ecome 
almost  double  its  normal  size.  IL  feels  very  Ilrm  and  hard^  its  surface  is  i>erfectly 
snwHjtli,  aud  its  edg^e  is  slightly  thickeniMl.  Tlie  cut  surface  piesents  a  cliaracter- 
istic  grayish-brown  *'  waxy  "  apiiearance. 

The  micn>scope  shows  that  the  dejjenei^ative  process  attacks  chiefly  the  walls  of 
the  hepatic  capillaries,  the  he)>utic  cells  proper  showing  infrequent  and  slij^^lit 
amyloid  chang-es.  Very  often  the  cells  of  the  parenchyma  are  atrophied  jmd 
somewhat  infiltrated  with  fat. 

The  diag^nosis  of  amyloid  liver  requires  (1)  the  demonstration  by  palpation  and 
percussion  or  hepatic  enlargement.  We  can  often  feel  a  large  part  of  ihe  anterior 
surface  and  the  margin  of  the  hard  and  firm  organ.  Tlie  liver  may  reach  as  low 
as  the  level  of  the  umbilicus.  The  diagnosis  further  demands  <2)  that  s«5me  dis- 
ease which  predisposes  to  amyloid  be  present,  and  (3)  that  there  Ite  evidence  of  the 
degenerative  process  in  other  organs:  the  spleen  should  }>e  eJilarged,  aud  tlie  kid- 
neys seijirete  albuminoiLS  urine. 

The  other  symptoms,  as  well  as  botli  prognosis  and  ti-eatraent^  ajx?  determined 
mainly  by  tlie  natui'e  of  t tie  causative  affection.  About  amyloid  disease  iu  general 
a  the  chapter  on  amyloid  kidney  (page  864). 


CHAPTER  XIIL 
ANOM ALIUS   IN  THB   8BAPXI  AND  POSITION  OF  THB  LIVER. 

1.  Corset  Liver— The  constant  pressure  of  the  lower  ribs  against  the  liver,  as  a 
rwtllt  of  tight  lacing,  often  produces  an  atn)phy  of  the  hepatic  parenchyma  from 
presBtire,  as  shoAVii  by  a  deep  furrow  crossing  transversely  the  anterior  surface  of 
the  organ.  This  "corset  furrow  "  lies  chiefly  in  the  right  lobe.  Its  usual  situation 
corresponds  to  the  margin  of  the  ribs,  and  the  atrophy  may  be  so  extivme  that  the 
liver  is  divided  into  a  large  up|>er  iwirt  and  a  small,  usually  roundish,  lower  por- 
tion, connected  by  a  narrow  isthmus  of  tissue.  At  the  atrophic  place,  the  con- 
nective-tissue capsule  of  the  liver  is  almost  always  much  thickened.  Often  the 
lower  sei^ion  can  1m?  bent  iipwiuil  as  if  attached  by  a  hinge. 

This  deformity  of  the  liver  is  found  quite  often  in  elderly  females,  and  rarely 
in  men,  as  in  soldiers.  Unless  extreme,  it  can  not  be  detected  during  life,  and 
causes  no  discomfort,  Even  the  bad  ca.ses  do  not,  as  a  rule,  occasion  any  special 
symptoms-,  but  they  can  be  clearly  made  out  if  the  abdcmiinal  walls  are  lax.  The 
deep  transverse  furrow  can  Iw  felt,  and  also  the  lower  section,  with  its  usually 
hhint  edge.  Particularly  in  the  case  of  old  women  we  must  bear  this  condition 
in  mind,  else  we  might  easily  confound  it  with  some  enlargement  of  the  liver, 
like  amyloid  or  i>assive  congestion,  or  even  new  growths. 

In  not  rare  instances  there  are  chnical  symptoms.  A  constant  sensation  of 
pressure  and  pulling  is  felt  in  the  hepatic  region;  and  sometimes,  as  a  result  of 
venous  stasis,  there  is  a  temporary  but  decided  swelling  of  the  isolated  portion, 
and  possibly  violent  \mm  and  indications  of  irritation  of  the  peritoneum,  such  as 
vomiting  and  an  appmach  to  collai>se.  Usually  rest,  in  bed  aud  cold  jipplications 
give  8|M'i'dy  rt'lief ;  but  relapses  an-  possible. 

2  Movable  Liver.— A  movable  or  "wandering"  liver  is  of  very  rare  occur- 
rence, and  has  thus  far  been  seen  only  in  women.     Its  oouse  is  not  perfectly  deter- 
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milled*  Probably  the  suspensory  ligament  is  abnormally  long.  The  liver  doe»1 
not  occupy  its  usual  position^  hut  lies  deep  in  the  lower  part  of  the  abdomen. 
Here  it  can  be  plainly  felt,  and,  by  extorual  pi-essure,  it  can  genei'ally  be  brought 
back  into  its  normal  place  with  considerable  ease.  It  is  always  abnormally  mov- 
able, and  can  be  shown  to  change  itis  position  when  the  patient  changes  from  one 
side  to  the  othei*. 

In  most  cases  a  movable  liver  causes  considerable  discomfort,  particularly  pain 
aod  digestive  disturbances.  The  only  way  of  affoinhng  relief  is  by  applying  ik 
bandage  which  may  maintain  the  organ  in  it8  proper  position. 


CHAPTER  XrV. 


SnPFIJRA'nVIS    PYLEPHLEBITIS. 

{Purtihnt  Jiiji'immalk'h  oj  the  iWtol  i'<irt  am!  iU  JU'imcko.) 

iEtiology.— Purulent  pylephlebitis  is  seldom  a  primary,  idiopathic  disease.  In 
most  instances  it  is  due  to  the  pi-opagation  of  a  suppurative  inflammation  of 
neighljoriog  tissues  to  the  walls  of  the  vein.  The  main  trunk  of  the  portal  vein 
is  rurely  directly  attacked.  Usually  the  process  originates  in  the  hepatic  branches 
of  the  vein  or  in  the  veins  of  the  portal  gystem,  and  thence  extends  to  the  larger 
vessel. 

Peritypljlitic  akscess  is  the  most  frequent  soiirco  of  suppurative  pylephlebitis. 
The  iiifluniiuation  involves  a  mesenteric  veiu,  and  ilience  extends  upwartl.  Other 
caust'S  ai*e  gastric  ulcer,  iutestiuid  ulcers,  as  iu  dysentery,  splenic  abscess,  and 
purulent  iuflammatiou  at  the  porta  he]>atis  or  within  the  liver  itself,  as  in  abscess 
due  to  gall-stones.  The  mode  of  production  iu  these  cases  is  precisely  analogous 
to  that  iu  perity]>hlitic  abscess;  hut  they  are  rare. 

A  special  form  of  pylephlebitis  is  observed  in  the  new-born.  Here  the  inflam- 
mation originates  in  the  umbilical  vein,  and  we  need  hardly  say  that  the  cause  is 
a  septic  infection  through  the  naveh 

In  rai'e  instances  it  has  been  found  that  pylephlebitis  has  i*esalted  from  the 
penetration  into  a  vein  of  some  foreign  h«7dy  that  had  been  swallowed,  such  as  a 
pin.  Here,  too,  the  true  fact<irs  in  produciog  the  inflammation  are,  of  course, 
the  bacteria  whieb  adhere  to  the  foreign  body. 

Pathology.— Where  the  inllauimation  has  attacked  the  vascular  walls,  the  vein 
is  thiekeued,  and  often  the  surroiuiding  connective  tissue  is  intiltrated  with  pus- 
cells  and  mottled  with  niimite  ecchynioses.  If  the  vein  is  cut  open,  the  intinm 
is  seen  to  be  opaque  and  often  sii peril cially  ulcerated.  The  lumen  of  the  vessel 
jpJB  filled  with  a  thi-ombus,  which  is  usually  to  a  great  extent  in  a  state  of  purulent 
>ftening,  so  that  offensive  puinilent  or  sanious  fluid  flows  out.  The  course  of 
events  is  as  follows:  First,  the  wall  of  the  vein  Ixrcomes  inflamed.  As  a  conse- 
quence of  this,  a  thr'onibus  forms  at  the  same  place.  The  bacteria  penetrate  this 
thrombus  and  occa.sioii  \t^  puruleut  softening, 

Tlie  extent  of  a  pylephlebitis  naturally  varies  in  difl'erent  eases.  As  a  rule, 
little  fragments  l>ecome  detached  from  the  thi'ombus  and  enter  the  liver,  produc- 
ing metastatic  abscesses,  Secondary  suppumlion  may  also  occur  in  the  lung8» 
kidneys,  brain,  and  joints,  so  that  we  have  all  the  anatomical  characteristics  of  a 
genei-al  pya^nda. 

Clinical  History.— Inasmuch  as  the  primary,  causative  disease  may  be  very- 
different  in  ditferent  cases,  it  is  impossible  to  delineate  the  disease  comprehen- 
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sly.  It  is,  however,  frequently  usbered  in  by  a  number  of  symptoms,  which 
render  a  diagnosis  possible,  at  least  in  some  cases,  if  the  original  disease  has 
been  i-ecognized. 

The  sjTnptoms  of  suppurative  pylephlebitis  are  in  part  due  directly  to  the  local 
disease  itself,  and  in  |mrt  are  occaKioned  by  the  general  pya?mia.  One  of  the  local 
symptoma  is  pain  in  the  epigastrium.  This  h  rare.  It  may  radiate  downward  or 
laterally,  according-  to  the  starting-place  and  extent  of  the  inflammation.  An 
inevitable  rebuilt  of  tlio  portal  thromlx>sLs  is  portal  obstruction.  The  spleen  be- 
comes considerably  swollen,  and,  if  the  disease  be  not  too  quickly  fatal,  there 
is  an  evident  eflFusion  into  the  peritoneal  cavity.  The  splenic  enlargement  can 
not  be  regarded  as  due  merely  to  venous  stasii?,  hut  is  in  part  the  '*  acute  splenic 
tumor '^  of  constitutional  septic  conditions.  If  the  inflammation  sprea<ls  from  the 
branches  of  the  jwrtal  vein  to  tht*  neighlxiriiig  bilenUicts,  jaundice  results.  This 
is  seen  quite  often.  Sometimes  it  is  also  due  to  the  hepatic  abscesses,  or  to  a  gall- 
Rtono  which  happmis  to  cause  trouble  simultaneously.  Now  and  then  thei-e  is  no 
jaundice  whatever. 

Of  the  pyirmic  symptoras,  hepatic  abscosKCs  come  tii-st.  They  are  due,  as  we 
hare  said,  to  the  conveyance  of  septic  matter  directly  iut«  the  liver  by  euilx>li. 
The  one  almost  constant  sign  of  their  occurrence  is  a  dei'ided  enlargement  of  the 
liver.  Where  there  are  no  hepatic  abscesses,  the  organ  usually  riHains  its  normal 
hulk. 

The  course  of  the  fever  is  very  characteristic.  As  in  other  pysEmic  conditions, 
there  are  almost  invariably  great  elevations,  to  100*"  {41''  C),  or  higher,  accom- 
panied by  rigoi-s,  and  followed  by  marked  remissions,  with  profuse  perspiration. 
These  onsets  of  fever  occur  at  irregular  intervals,  either  daily,  or  every  two  or 
three  days. 

There  are  at  the  same  time  indications  of  constitutional  septic  infection,  w^hich 
keep  increasing  in  severity,  Tlie  pulse  g'xjws  rapid  and  small.  Intelligence  is 
impaired.     Bomnoleuce  and  delirium  come  on,  find  the  strength  rapidly  fails. 

There  are  otlier  symptoms.  Vomiling  is  frequently  seen.  The  bowels  are  sel- 
dom  constipated,  but  u.sually  relaxed.  The  dejections  may  contain  blood,  because 
of  tlie  venous  .sta.sis.  In  some  caises  the  iutiammation  extends  so  as  to  pixMluce  a 
fatal  general  peritonitis.  It  is  noticeable  that  the  urine  is  generally  scanty,  and 
the  amomit  of  urea  is  strilcingly  diminished. 

The  disease  Uhiially  rims  a  rather  acute  coiii^se.  On  the  average,  it  lasts  about 
two  weeks,  but  may  oceupy  three  or  four  weeks,  or  even  a  longer  period.  It  is 
invariably  fatal.     At  lea^st,  no  cast's  of  i*t^covery  are  known. 

The  diagnosis  can  sometimes  be  made  with  considerable  positiveueas.  In  other 
instanoea  it  is  imp<jssib]e  to  exclude  other  pya^mic  conthtiona,  or  abscess  due  to 
gall-stones,  etc.  Important  factors  are  the  origin  of  the  trf>uble— if  it  cjin  be  made 
out — the  pytemic  rigors,  the  enlargement  of  the  spleen  and  liver,  jaundice,  epi- 
gastric pain,  and  the  evidences  of  general  sepsis, 

Tretitnient  is  unfortunutely  almost  entirely  useless.  The  fever  is  not  affected 
oven  by  lai-ge  doses  of  quinine.  All  we  can  aim  at  is  to  support  and  relieve  the 
sufferer  or  far  as  |x>ssible. 
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CHAPTER  XV. 
THROMBOSIS  OF  THE  POBTAl*  VEIN. 

JEtiology  and  Pathology— Like  suppurative  pylephlebitis,  chronic  portal  throm- 
Ivosis  is  not  au  iiHlcpciidcTU  disease^  hut  is  the  sequel  of  a  great  variety  of  pathologi- 
cal couditious.  Marantic  thr<jmbosis  \h  of  rare  occurrence,  and  is  usually  formed 
toward  the  close  of  life,  sty  as  not  to  be  of  practical  interest.  Apart  from  this, 
almost  all  rases  of  throml>osis  of  the  portal  vein  aif;  due  to  a  conipre.-sion  of  the 
trunk  of  that  vessel  or  one  of  its  main  branches.  This  most  often  occurs  in  cer- 
tain chronic  hepatic  diseases  which  involve  a  mechanical  stenosis,  either  of  the 
smaller  branches  of  the  portal  vein  within  the  liver,  or  of  the  vein  itself,  with 
resulting  coatjii  lation  of  the  Ulood  mthin  it.  Ch  ief  among"  these  diseases  are  cirrho- 
sis and  8yi>hiJis  of  the  liver,  wliich  have  repe^itctUy  l>een  observed  to  entail  ix>rtal 
thrombosis;  but  other  diseases  in  the  neighborhood  of  the  vein  may  produce  a 
similar  effect.  New  growths  of  various  kinds  may  press  upon  the  vessel,  or  chronic 
inflammatory  hyperplasia  of  the  connective  tissue  at  the  porta  hepatis  may  act  in 
the  same  way.  This  is  illustrated  in  ciirjiuic  peritoniti'5,  whether  ciivumscribed  or 
diffuse,  an  example  of  tlie  former  being  soojetimes  seen  as  an  effect  of  duodenal 
ulcer. 

It  was  formerly  held  that  many  forms  of  .so-called  "lobulated  liver"  were  duo 
to  a  primary  adhesive  pylephlebitis.  This  is  erroneous.  These  cases  are  probably 
alt  due  to  sttme  priniaiy  ]ici>atic  disea.se,  usually  syphilitic.  The  size  of  the  liver 
is  little  inHoenced  by  obstruction  of  the  portal  vein,  e%*en  if  long  continued,  for 
the  hepatic  artery  suffices  to  supply  all  the  blood  required  by  the  organ. 

The  anatomical  changes  in  pylctlii*omlH>sLs  do  not  differ  essentially  from  thofi^ 
seen  in  thrombosis  of  any  other  vein.  If  fresh,  the  throndms  is  stOl  red;  later 
it  gixjws  hajxler,  paler,  and  more  friable.  If  the  thrombosis  has  existed  a  long 
while,  the  clot  l»ecoiiies  completely  organized.  We  have  observed  this  even  in  the 
main  trunk  of  the  portal  vein. 

Clinical  History.— The  symptoms  of  portal  thromlwsis  are  tliose  occasioned  by 
the  ohstriu'tion,  and  thertrforc  such  as  we  ha%'e  already  repeatedly  met  with,  in 
connection  with  various  hepatic  diseases.  The  in  tensity  and  extent  of  these  results, 
as  well  as  the  time  occupied  in  their  development,  depend,  of  course,  uiKm  the 
place  and  size  of  the  clot.  If  it  is  the  |K>rtal  vein  itself  which  is  atlacke<l,  and  if 
the  thiTmihus  is  extensive  enfnigh  to  obstruct  the  How  of  bhxid,  then  flie  signs 
of  venous  stasis  are  evident  througliout  the  pnrtid  system.  The  spleen  becomes 
much  enhirged,  as  ca^i  l>e  ea>tily  demonstrated  by  percussion  and  palpation.  Soon 
ascites  appears,  as  a  result  of  the  passive  congestion  of  the  peritoneal  veins;  and 
from  a  similar  condition  of  the  gtistrtvint^stinal  veins  arise  c^t^rrhal  disorders, 
like  diarrhcea;  or,  not  so  very  exceptionally,  there  is  repeated  gastric  and  int<^ti- 
nal  lisemorrhage. 

As  we  have  seen,  a  collateral  circulation  may  be  developed  (vidf  page  481),  by 
which  the  venous  bltMxl  of  the  iiortiil  system  is  enabled  to  rciich  the  systemic^ 
veins.  This  explains  why  some  of  tlie  symptoms  of  venous  stasis  may  tempora- 
rily (perhaps  permanently)  vanish.  We  saw  one  case  of  portal  tlu'ombosis.  the 
sequel  to  what  was  apparently  a  syphilitic  disease  of  the  liver,  where  a  quite;  large 
ascitic  cffiisiun  appeared  some  six  or  seven  times  at  intervals  of  three  to  six  nmnths, 
and  under  proper  treatment  as  often  abated.  The  patient  did  not  die  till  the  ill- 
ness had  lasted  six  years,  anil  tapping  had  been  demanded  some  fifteen  limes.  At 
the  autopsy  the  trunk  of  the  poilal  vein  was  found  to  be  converted  into  a  fibrous 
cord,  with  a  lumen  which  barely  admitte<l  a  knitting-needle.     It  is  the  develop- 
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ment  of  a  collateral  circulation  which  cawiies  the  frequent  distention  of  the  veins 
in  the  aMominal  walls.  Sometimes  these  enlarged  veins  take  the  form  of  the 
"  caput  Medus(r  ''  mentioneil  alxjve. 

In  simple  pylethronilx>sis  lliere  are  no  local  symptoms  such  as  pain.  The  con- 
dition of  the  liver  depends  uptm  the  prijnary  disease.  It  is  possible  that  a  moder- 
ate atrophy  of  the  entire  or^im  nii^ht  at  length  ensue  if  the  portal  hlocwl  wein* 
permanently  cut  off  fmm  it.  But,  as  we  have  said,  anj*  cirrhotic  changes,  or  any 
"lobulation/'  arc  not  to  l)f'  rcgaixled  as  the  result,  but  as  the  cause  of  the  throm- 
bosis, or  at  least  rt'laUnl  to  the  cause. 

The  course  and  duration  of  the  trouble  are  acoonling  to  the  nature  of  the 
original,  caasative  trouble.     No  general  statements  can  be  made. 

The  tliagnoHis  of  thi"onilx>sis  of  the  portal  vein  is  usually  extremely  diflicult, 
and  can  really  hardly  ever  be  made  with  absolute  certainly.  We  may,  indeetl, 
recognize  readily  that  there  is  some  decided  obstruction  to  the  iM>rtal  circulation ; 
but  whether  this  be  due  to  a  thrombus,  or  to  cimipretisioo  of  the  portal  vein,  or  to 
the  obliteratitm  of  a  large  nutnlMu*  of  the  siiialler  brauch«=i  of  that  vein  within  the 
liver,  we  can  very  seldnin  determine.  Pylethr«jmLM^sis  may  be  regarded  as  prnl>- 
able,  if  no  other  iK>ssible  cause  of  tlie  portal  f)bstruction  seems  likely^  and  if 
we  are  able  to  discover  a  aiuse  for  thix)mbosis,  like  a  foi*mer  attack  of  circum- 
scribed peritonitis. 

Tlie  prognosis  is  always  unfavorable,  although  there  may  be,  as  we  have  said, 
great  temporary  improvement.  Treatment  must  h(y  symptnuiatic,  and  follows  in 
the  main  the  principles  set  forth  under  cin-hosis  of  the  liver. 


APPENDIX. 

DISEASES  or  THE  PAlftmSAS, 

The  few  fact*;  of  clinical  imiM>rtance  that  ai'e  known  al>out  the  pathology  of 
the  pancreas  are  given  l>elow. 

1.  HsBmorrhages  into  the  Pancreas  of  small  size  occur  as  one  sjTuptom  of  a 
general  htemorrhagic  diathesis,  or  as  the  result  of  excessive  passive  congestion. 
They  are  of  no  spt^cial  importance.  Klebs  and  Zenker  have  described  a  few  eases, 
however,  where  thei-e  was  exlensire  ha-morrhage  into  this  organ,  and  where  this 
was  the  only  discoverable  cause  of  death.     The  patients  had  l>een  prexiously  well 

rand  vigorous,  although  decidedly  olM\se,  antl  had  died  suddenly.     Perhaps  the 
'tpeedy  termination   was  caused  by  the  inlhieMct"  of  the  luemorrhage  upon  the 

■emilunar  ganglion  or  solar  plexus.    The  cause  of  the  haemorrhage  could  not  be 

determined. 

2.  Atrophy  of  the  Pancreas. — Tlie  organ  may  share  in  a  general  marasmus. 
There  is  also  extreme  atn>|di y  of  the  pancreas  in  those  who  have  died  of  diabetes 
mellitus  (q.  v.).     What  i-elation  this  change  bears  to  the  diabetes  is  not  known. 

3.  Pancreatiti*.— A  few  cases  have  been  refwrted  of  what  woidd  seem  to  be  a 
primary  acute  pancreatitis.  The  disease  is  rerLainly  very  rai*e.  It  l>egins  with 
vii)k'nt  colicky  pains  in  the  epigastrium.  Vomiting  and  collai>se  soon  follow. 
The  pulse  grows  smalls  the  extremities  become  cool,  and  death  is  speedy.  At  the 
aut«i]iisy  the  pancreas  is  found  to  bo  much  enlarged,  and  mottled  with  ecchy- 
moses,  or  it  even  presents  scattered  foci  of  suppuration.  Tlie  aetiology  is  unknown. 
Secondary  al:»B0©8»es  of  the  piuicrcas  are  not  infi-equent  in  pyaemia. 

[Fitz,  in  the  Middleton-Gohlsmith  lecture  for  1889,  threw  much  light  on  the 
aetiology  and  diagnosisof  acute  pancreatitis,  which  he  sulxlivides  into  three  anatom- 
ical forms— the  hcemorrhagic,  the  suppurative,  and  the  gangrenous.     He  shows 
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that  the  affection  is  not  so  rare  as  has  been  supposed ;  that  its  victims  are  usually 
in  middle  life,  fat,  and  jc^od  livers;  that  it  commonly  originates  by  the  extension 
of  a  ga,stj*o-duodenal  inflammation  along  the  pancreatic  duct. 

"If  the  case  does  not  end  fatally  in  tVie  cour-se  of  a  few  days,  recovery  is  pos- 
sible, or  a  recurrence  of  the  synipt<3iiis  in  a  milder  form  takes  place,  and  the  char- 
acteristics of  a  subacute  perilonitLs  ai*e  developed." 

In  the  differential  diag'nc:M5is;  irritant  poisoning",  perforation  of  the  digestive  or 
biliary  tracts,  and  acute  intestinal  obstruction  are  to  be  considere<l.  The  location 
of  peritonitic  symptoms,  their  sudden Tiess  of  onset,  the  absence  of  apparently 
sufficient  cause,  and  the  age  and  habit  of  the  indi\^dual  are  imixjrtant  piints.] 

Chronic  interstitial  pancreatitis  sometimes  results  from  the  extension  of  chronic 
inflammatory  processes  affecting  neighboring  parts.  Friedreich  states  that  it 
sometimes  is  a  primary  disease  in  topers.  Syphilitic  lesions  of  the  pancreas  have 
been  observed,  t»ccasiouing  contraction  and  induration.  None  of  these  changes 
give  rise  to  sjiecial  clinical  symptoms;  or,  if  there  were  a  single  distinctive 
symptom,  it  would  be  one  common  to  all  sorts  of  grave  pancreatic  disorder — 
namely,  the  appeai-auce  of  a  large  amount  uf  fat  in  the  stools.  As  we  know,  the 
pancreatic  juice  is  an  importiint  factor  iji  the  liigestioD  of  fat,  so  that  it  is  very 
natural  for  any  great  derangement  of  the  organ  to  have  this  result ;  and  yet  the 
bile  alone  may  render  the  ingestetl  fat  capable  of  absorption,  so  that  in  repeated 
instances  there  have  been  no  fatty  stools  when  the  pancreas  has  been  completely 
atn^phied  or  degenerated. 

4.  Cyats  of  the  Pancreas. — After  closure  of  Wirsung's  duct  by  scars,  concre- 
>ns,  or  the  like,  cysts  of  the  pancreas  may  form,  as  a  result  of  the  damming  np  of 

the  secretion.  These  niav  Ijecomc  so  large  as  to  l>e  felt  as  great  tumors  through 
the  abdomioiil  walls.  In  some  instances  they  have  been  operated  upon  with 
success. 

5.  Cancer  of  the  PaB.oreaa.^^Primary  cancer  is  Ihe  most  frequent,  and  there- 
fore clinically  the  most  important  disease  of  this  organ.  As  a  rule,  the  new 
growth  is  situated  in  (be  head  of  the  pancreas.  It  is  usually  of  the  medullary 
variety,  though  oc<^asinnally  colloid.  It  may  involve  neighboring  parts  by  direct 
extension,  and  a  great  many  organs  by  metastasis;  for  example,  the  liver,  peri- 
toneum, and  lymph-glands. 

The  clinical  synaptoms  of  cancer  of  the  pancreas  are  very  seldom  so  decided  as 
to  justify  a  |.>ositive  diagnosis.  Sometinjes  the  secondai'y  nodules  can  be  detected 
in  the  liver,  peritoneum,  ami  elsewhere.  Then  we  are  left  in  doubt  abcjut  the  seat 
of  the  primary  gitnvtiL  Or  the  primary  tumor  may  Ijc  plainly  felt  tlu'ough  the 
abdvjmina]  walls;  but  then  we  can  luirdly  ever  exclude  cancer  of  the  stomach  or 
of  the  omentum,  and  neighlK>riug  parts. 

The  sympt*:>ms  of  i>ancii'atic  cancer,  as  a  whole,  resemble  closely  those  occa- 
sioned by  most  cancel's  of  alMlominal  organs.  Usually  the  fiatient  is  elderly.  The 
fii-st  symptoms  are  loss  of  flesh  and  strength,  or  are  the  result  of  compression. 
Often  there  is  complaint  of  a  persistent  dull  pain  in  the  epigastrium.  If  the  portal 
vein  is  pressed  upon  by  the  tumor,  ascites  ap|>eai"s.  If  the  common  duct  is  com- 
pressed, there  is  jaundice.  Marasmus  increases,  and  u.sually  at  the  end  of  six 
months  or  a  year  the  patient  dies. 

The  diagiiosis  can  Im  .said  to  l^e  somewhat  probable  in  those  cases  only  where 
there  are  fatty  stools,  where  a  tumor  can  be  felt  in  a  position  corresptmding  to  the 
pancreas,  and  where  primary  cancer  of  any  other  organ  is  unlikely;  but  usually^ 
as  we  have  said,  the  symptoms  are  very  ambiguous.  There  have  been  no  fatty 
stools  in  a  number  of  cases,  even  where  the  cancer  was  extensive. 

The  prognosis  is  absolutely  bad.  The  treatment  is  merely  symptomatic,  wiUi 
the  aim  of  lessening  the  patient^s  suffering. 
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L — Tlie  Diseases  of  the  Peripheral  Nerves. 

SECTION   I. 

Diseases  or  the  SE.YSOur  Xerves. 

CHAPTER  I. 
GBNI3HAL   RCMARHS    0PON   THE!    DISTURBANOSS    OF   SENSIBILITY. 

The  disturbances  of  sensibility,  like  all  other  functions  of  the  nerves,  are  mani- 
fested in  two  directions,  Under  pathological  conditions  we  observe  either  an 
abnormal  diminution  or  a  complete  absence  of  sensibility — anaesthesia — or  a  morbid 
increase— hypcraestbesia.  While,  in  ana:*sthesia,  the  ordinary  or  even  the  sli-oiip^e-st 
irritations  which  excite  the  sensory  nerves  produce  only  a  weak  and  insignifi- 
cant sensation,  or  even  no  corre8|wndiug  scDsation  at  all,  in  hyperesthesia  very 
severe  and  painful  sensations  are  caused  by  weak  iiritations.  The  "  syniptoms  of 
sensory  irritation  "  are  to  be  distinguished  from  hypertesthesia,  although  they  are 
often  present  along:  with  it.  By  thi.s  term  we  mean  sensations  which  cause  inter- 
nal irritation,  not  fnmi  without,  but  from  certain  abnormal  mnrlud  eouditiims  in 
the  nerve  itself.  In  the  relation  of  culaneous  sensibility,  with  which  we  shall 
chiefly  concern  ourselves  in  what  follows,  these  symptoms  of  8ens<}ry  irritation 
show  themselves  partly  as  actual  pain  and  partly  as  the  so-oalled  paresthesia? — 
that  i.%^  abnormal  sensations  in  the  skin,  wliieh  ai-e  termed  "formication^'  (the 
crawling'  of  ants),  "  priekliiip,"  ''  numbness,"  '"  a  furry  feeling*,"  etc. 

The  Different  VarietieB  of  CutaneoiLB  Sengibility  and  the  Methods  of  testiD^^ 
theSL — As  13  known  from  physiolog-y,  the  irritation  of  the  sensory  cutaneous 
nerves  produces  in  us  a  numl>er  of  sensations,  ditferintj  in  quality  accordinj:^  to 
the  manner  of  action  of  the  irritation..  If,  therefoi-e,  we  \vnuld  obtain  an  accurate 
CBtimate  of  the  condition  of  the  patient's  cutaneous  sensibility,  we  niust  make  a 
special  test  of  all  the  different  forms  of  sensation,  for  we  often  see  that  the  disturb- 
ances of  sensibility  do  not  involve  all  the  forms  mentioncvl  alike,  but  that  one 
kind  of  irritation  is  followed  by  i>ei'fectly  normal  sensations,  while  there  is  more 
ar  lees  complete  anaesthesia  for  another  kind.  We  term  such  partial  aiuesthesias 
of  the  skin,  which  are  manifest  toward  fuily  one  form  of  irritation,  *'  jiartial  paraly- 
ses of  sensation."  Such  partial  paralyses  will  be  much  more  easily  understood  if 
the  remarkable  statements  of  Blix,  Goldscheider,  and  others  are  conhnned. 
Accordinjir  to  these  statements,  the  different  quiilities  of  cutaneous  sensation  are 
transmitted  to  the  consciousness  by  special  nei-ve-fibers,  so  that  there  are  in  the 
skin  special  nerves  for  the  tactile  sense,  for  the  sense  of  cold,  for  the  sense  of  heat, 
etc.  Such  a  condition  is  analogous  to  the  well-known  specific  ener^  of  the 
different  fibers  of  the  optic  nerve  to  colors,  assumed  by  many  physiologists.    The 
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separate  varieties  of  cutaneous  sensibility,  and  the  methods  of  testing  them,  are 
as  follows; 

1.  Tactile  Sensihility.— The  examination  of  the  tactile  sensibility — that  is,  of 
the  sensibilitj"  of  the  skin  to  simple  coriUict — is  usujilly  perfurnied  by  repeatedly 
tonckin^  or  stroking  the  part  of  the  skin  to  be  tested  with  the  finger^  a  fine  brush, 
or  some  other  blunt  object  (not  of  metal,  in  order  to  ext  lude  sensations  of  cold) 
while  the  patient's  eyes  are  shut,  and  makiiiK-  the  patient  say  whether  he  has  felt 
the  touch  or  not.  When  it  is  necessary  to  call  the  patient*s  attention  to  the  inves- 
tig-ation,  it  is  always  best  to  do  so  afi'csh  by  asknig  "  Now  { "  and  (lieu  either  really 
touching  the  skLn  or  else  asking  the  question  when  only  pretending  to  do  so.  In 
this  way  we  are  safest  fi'oni  error,  wliifh  is  otherwise  easily  produced  by  a  lack  of 
attention  or  of  pi-actice  on  the  part  of  the  fuiticut.  iVll  accurate  tests  of  sensibility 
must  be  rei)eatedly  performed  and  conti-ollcd  in  order  to  obtahi  accurate  objective 
results. 

If,  as  in  most  cases,  we  liave  to  do  with  disturbances  of  sensibility  which  affect 
only  a  pai-t  of  the  skin,  we  must  make  ci>mparative  tests  of  sensibility  on  the 
healthy  and,  if  possible,  syuimetricul  iiortioiis  of  the  skin.  Sli^fht  disturbances  of 
sensibility  are  then  often  shown  in  this  way,  tliat  the  patient  feels  almost  every 
touch  on  the  atTected  part;  but  the  sensation  always  seems  to  him  more  indeSuitei, 
blunter— in  short,  ''different'*  from  that  on  the  corresponding  normal  portion  of 
the  body. 

Besides  simply  touching  the  skin,  we  also  try  how  far  the  patient  is  able  to  dis- 
tinguish the  form  and  certiin  extemul  iieciiliarities  of  objects  by  the  aid  of  his 
tactile  sense.  We  touch  the  skin  with  sincK>th  and  rough  ^wt>olly)  or  rc^imd  and 
antj^ular  objects,  and  see  wliether  the  patient  can  distinguish  them  i-espectively 
with  his  eyes  shut,  and  also  whether  he  can  distinguish  between  the  head  and  the 
point  of  a  pin,  etc.  If  we  are  testing  the  sensibility  of  the  fingers,  we  may  put 
different  well-known  objects— like  coins,  rings,  or  keys— into  his  hands,  and  let 
him  name  them  with  Ids  eyes  shut.  We  may  also  try  the  last  method  of  testing 
by  the  aid  of  a  number  of  wootlen  geometrical  objects,  cubes,  octahedra,  or  cones. 

2.  Sense  of  Locality,— Under  normal  conditions,  as  we  know,  not  only  do  we 
feel  the  t^nich  of  an  object,  but  we  can  tell  with  a  good  deal  of  accuracy  the  place 
on  our  skin  which  waa  touched.  This  |Xiwer  we  term  the  abUity  to  localize  our 
sensation.  In  nervous  patients  we  often  see  that,  wliilo  cutaneous  sensibility  is 
still  present  (wo  refer  not  only  to  tactile  sensibility  but  also  to  the  other  forms),  it 
is  locjilized  uioi-e  poorly  and  with  less  accuracy  than  is  the  case  under  normal 
conditions. 

In  the  simple  test  of  the  tactile  sense  we  may  also  examine,  at  least  roughly, 
the  power  of  l<H:alization  if  we  make  the  patient  alFo  state  where  the  tonch  is  felt, 
or  if  we  ask  him  to  designate  with  his  hand  as  accurately  as  p<»ssThlc  the  part  of  the 
skin  touched.  A  more  accurate  methofl,  much  used  in  nervous  pathology,  was 
pTX>posed  by  E.  H.  Wel>er.  It  consists  in  determining  the  smaHest  distance  which 
must  separate  two  simultaneous  cutaneous  irriUiuts  from  each  other,  in  order  that 
they  may  be  perceived  as  two  locally  distinct  sensations.  W^eber  has  found  that 
this  distance  differs  very  much  in  different  paHs  of  the  body,  and  frtim  this  he  has 
divideti  the  wliole  surface  of  the  skin  into  so-calie<l  tactile  circles.  As  data  for  the 
exauiination  of  patients,  some  of  the  figures  obtained  by  Wel»er  in  healthy  indi- 
viduals may  here  be  given:  The  smallest  disiance  at  which  the  two  points  of  a 
pair  of  compasses*  applied  at  the  same  time  to  the  skin  may  plainly  be  distin- 
guished from  each  other  is  11  to  ir>  millimetres  on  the  cheeks,  (>  mm.  at  the  tip  of 
the  nose,  22  mm.  on  the  forehead,  1  "2  mm.  at  the  tip  of  the  tongue,  4  to  5  mm.  at 


*  There  nro  upccial  **  tactilo  compcuMCs^  vrlth  blunt  ivory  ttolnt*  and  graduated  quadnuit*. 
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the  back  of  the  tongue  and  on  the  lipa,  34  mm.  on  the  neck»  77  mm.  on  the  upper 
arm,  40  niTn.  on  the  forearm,  31  mm.  on  the  backs  of  the  hands,  11  to  16  mm.  on 
tb©  backs  of  the  fingers.  2  to  3  mm.  at  the  tips  of  the  fingers,  55  to  77  mm.  on  the 
back,  45  mm.  on  the  chest,  77  mm,  on  the  thi^h,  40  mm.  on  the  leg,  40  mm.  on  the 
instep;  but  these  figures  show  certain  variation.s  in  Uiiferent  individuaifi,  so  that 
they  are  to  be  regarded  as  only  average  vahies. 

Te.sting  the  neuse  of  locality  according  to  Weber's  method  takes  a  great  deal  of 
time,  and  demands  much  patience  and  good  will  on  the  part  of  the  patient.  Tlie 
influence  of  practice  is  manifested  in  a  very  remarkable  way,  since  the  perceptible 
difference  becomes  considerably  less  if  the  examinations  are  often  repeated.  On 
the  other  hand,  a  single  examination,  as  in  testing  any  form  of  sensibility^  must 
not  be  too  long  protracted,  for  otherwise  the  patient  may  easily  l>ecome  fatigued, 
and  the  d:ita  obtained  will  be  entirely  contradictory.  If  we  test  the  sense  of 
locality  by  bringing  d(jwu  the  two  points  not  at  the  same  time  but  one  after  the 
other,  and  vary  it  by  touching  the  same  place  twice,  or  a  different  place  each  time, 
we  obtain  from  the  outset,  as  we  have  repeatedly  piYivcd,  smaller  numboi's  than 
if  we  touch  the  skin  with  the  two  points  of  the  compas.^es  at  the  same  time.  We 
also  obtain  some  diiferent  values  for  the  fineness  of  the  sense  of  locality  if  we  test 
the  so-called  sensations  of  motion  (Leube) — that  is,  the  distinction  between  a  simple 
circumacribe*!  touch  of  the  skin,  and  a  very  short  line  dravra  \f  ith  a  stick  on  the 
skin.  In  this  way  we  can  also  determine  whether  the  patient  can  distinguiah 
accurately  the  direction  of  transverse  and  longfitudinal  lines. 

We  may  also  mention  here  the  i>eculiar  symptom  termed  by  Fischer  jioly- 
lesthesia,  which  is  tlmt  certain  patients,  especially  ataxics,  wheu  the  skin  is  touched 
with  only  one  point  of  the  compasses,  have  a  sensation  as  if  tiiey  felt  two  or  even 
more  points.  Tbe  cause  of  this  remarkable  anomaly  of  sensation  is  not  yet 
adequately  explained* 

3.  Se.vbe  of  Pressure.— Since  E,  H.  Weber's  investigations  we  know  thai  we 
estimate  the  ditference  in  the  intensity  of  our  sen.sation9  of  pressure,  not  acc4ii*ding 
to  the  absolute,  ]>ut  according  to  tlie  relative  increitso  in  the  pi^cssure.  If,  for 
instiince,  a  phwe  in  the  skin  has  a  weight  of  nineteen  grammes  on  it^  and  we 
perceive  the  first  manifest  increase  in  our  sensation  of  pressure  when  a  weight  of 
one  gramme  is  added  to  it^  when  the  skin  has  a  weight  of  one  hundred  and  ninety 
grammes  on  it,  we  first  perceive  the  increase  of  pressure  not  when  one  gramme  is 
added,  but  when  we  add  ten  gnimmes.  If  this  law,  on  more  accurate  testing,  is 
not  as  simply  proved  a,s  it  seems  according  to  the  results  of  Wel>er's  llrnt  investi- 
gations, still  it  is  generally  a  fiu-t  that  under  normal  conditions  ati  increase  of 
pressure  of  alxnit  one  twcntietli  to  one  thirtieth  of  the  original  pressure  may  be 
plainly  perceived  in  the  differt?nt  parts  of  the  body. 

Different  methods  and  instruments,  like  Eulenburg's  "  bara>sthesiometer,"  have 
been  deviswl  for  testing  accumlely  the  .sense  of  pivssure  in  patients,  but  they  have 
entered  but  little  into  practice  on  account  of  their  elabc»rate  character.  We 
usually  content  ourselves  with  testing  the  sense  of  pressure  by  applying  different 
weightis,  or  coins.  We  must  mention  hert*  that  the  part  of  the  ImhIv  to  be  tested 
must  be  fully  siipporletl,  that  we  must  also  exclude  sensations  of  temperature  at  the 
same  time  by  putting  something  iKtneath  the  weights,  and  that  w^e  must  apply  the 
separate  weights  to  the  siime  place  on  the  skin  at  equal  intervals  of  time,  which 
must  not  be  too  long  after  one  another.  There  are  cases  where  the  jwiHent  does  not 
feel  even  the  doubling  or  tripling  of  tlie  weights.  We  can  easily  confirm  a  con- 
siderable loss  of  tlie  sense  of  pressure  by  means  of  simply  varying  pressure  with 
the  hand  or  any  object,  rnich  as  a  pencil  applied  tx)  the  skin. 

Partial  paralyses  of  the  sense  of  pressure  are  by  no  means  rare.  We  find  qaito 
often,  especially  in  spinal  diseases,  like  locomotor  ataxia,  that  the  iiatient  feels  a 
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light  touch  on  the  skin,  but  tliat  he  can  not  distinguish  a  marked  pressure  at  all, 
or  only  ohscurely. 

4.  Sense  op  Temperature.— As  we  have  already  said  (p.  605),  we  hare  lately 
been  led  by  physiological  investip^ations  (Goldscb eider,  etc.  >  to  believe  more  and 
more  atrong-ly  that  stniHalions  of  heat  and  cold  are  to  be  regarded  as  due  to  two 
wholly  distinct  functions  of  the  cutaneous  nerves.  These  functions  are  probably 
performed  by  distinct  nerve  termhiationi*  and  nerve-flbers.  From  i^epeated  per- 
sonal observation  we  can  state  that  patholo^cal  symptoms  agree  cnmpletely  with 
tills  theory,  for  we  see  that  chang^ewS  in  the  temperature  aense  in  the  skin  by  no 
means  affect  the  heat  sense  and  the  cold  sense  equally.  It  is  thei'efore  always 
necessary  t<>  test  both  forms  of  the  temperature  sense  separately.  We  often  find 
that  while  one  form  of  teuipeniture  sense  is  in  normal  activity,  the  other  is  much 
altercil— -a  pronounced  partial  ana\sthe.sia  to  heat  or  cold.  Thealfected  sense  may 
he  wholly  lost  or  merely  blunted,  so  that  hot  water  is  felt  merely  as  tepid,  or  ice 
as  cool.  If  the  temperature  st^nse  be  lost,  the  application  of  a  hot  or  cold  object 
win  caiLse  only  a  »>eusation  of  touch,  and  not  of  ttimpeniture. 

If  an:*sthesia  to  cold  be  present,  patients  often  speak  of  having  a  distinct 
sensjition  of  warmth  when  the  skin  is  touched  with  a  bit  of  ice.  Tliis  symptom, 
which  we  discoveretl  and  called  *'  perverted  tempei-ature  sense,*'  ivtay  be  explained 
most  readily  by  snpposiiija:  that  the  lieat  nerves  are  exciteil  by  the  severe  hritation 
from  cold.  The  contrary  symptom,  that  heat  excites  a  distinct  sensation  of  cold, 
is  very  much  less  common. 

Besides  the  sensations  of  tempertiture  we  usually  test  also  the  imtient's  ca])acity 
to  distinguish  diffei'encei*  of  tempemture.  Within  the  modemte  degrees  of  tem- 
perature, 80''  to  imr  {25°-35°  C),  differences  of  a  degree  Faht-enheft  tO'5  C.)  ai-e 
easily  distinguishable  under  normal  conditions,  and  even  half  a  degree  (0'2  C.) 
can  be  distinguished  on  the  face  and  fingers,  but  only  about  two  degrees  (1°  C.)  on 
the  Ijack. 

Variations  in  the  temperature  sense  are  very  common,  especially  in  spinal  dis- 
eases. The  test  of  the  sensibility  to  heat  and  cold  should  therefore  never  be 
omitted  in  testing  the  sensibility.  It  can  l>e  done  with  sufficient  accuracy  for  all 
ordinary  purposes  .simply  by  touching  the  skin  with  test-tubes  filled  with  ice  or 
hot  water.  The  various  thernxa^thesiometers  that  have  been  devised  are  too  com- 
plicated for  practical  purposes.  For  a  hasty  test  it  is  sometimes  quite  serviceable 
to  try  whether  the  patient  can  distinguish  warm  breathing  upon  a  given  i>ortion 
of  the  skin  from  cool  blowing  upon  it. 

5.  Sensation  of  Pae?.— The  fact  is  of  great  theoretical  interest  that  the  cuta- 
neous sensibility  for  touch  and  pain  do  not  always,  under  pathological  conditions, 
run  parallel  with  each  other.  We  sometimes  see  tliat  a  patient  does  not  feel  a 
simple  touch  on  the  skin,  when  sticking  a  needle  into  it  is  immediately  painful; 
while,  on  the  other  hand,  we  often  find  that  a  patient  feels  quite  a  light  touch  on 
the  skin,  but  that  the  most  marked  irritation,  like  pinching  or  pricking  it,  does  not 
excite  the  slightest  pain,  but  is  felt  only  as  a  simple  touch,  or  at  most  as  a  slight 
pressui'e  on  it.  This  latter  contlition  of  sensibility,  the  loss  of  cutaneous  sensibility 
to  pain  with  retained  tactile  sensibility,  is  termed  analgesia.  Both  in  peripheral 
and  in  central  nervous  diseases  analgesia  is  a  symptom  that  may  be  quit©  fre- 
quently observed. 

The  test  of  sensibility  to  pain  may  l>e  made  most  simply  by  the  point  of  a  pin, 
and  also  by  pinching  or  severe  pressui^e  on  the  skin,  by  painful  thermal  irritants, 
by  strong  electrical  currents,  etc. 

6.  Electro-cutaneous  Sensibilitt.— Tlie  test  of  cutaneous  sensibility  by 
means  of  the  electric  current  has  been  proposed  from  various  quarters.  The 
advantage  of  it  is  that  in  this  way  the  intensity  of  the  irritation  can  be  very 


easily  and  accurately  grn^ded  and  expressed  in  uunibera,  by  Ibe  jx)sitiou  of  the 
cylinder  in  usinj?  the  faradic  current,  or  by  the  t^ilvanometer  in  using  the  con- 
stant current.  The  fai-adic  current  is  usualJy  siJlicieut  iu  tcstijig  the  sensibility^ 
and  we  desig-uate  it  by  the  position  of  the  cylinder  when  the  first  sensation  is  felt 
and  the  position  when  the  first  pain  is  felt.  In  general,  the  differences  of  the 
Ikrado  cutaneous  sensibility  are  not  very  marked.  Patliological  deviations  arc 
given  by  coraparison  with  normal  portions  of  the  skin  (testing,  if  possible,  sym- 
metrical parts)  or  with  healthy  people.  For  practical  purposes,  the  lest  of  electro- 
cutaneims  sensibility  is  unnecessary,  since  its  results  are  the  same  as  in  testing  the 
sensibility  to  touch  and  to  pain. 

7.  Delayed  Conduction  of  Sensation  and  Ajfter-sensations.— In  diseases  of 
the  spinal  cord,  especially  in  locomotor  ataxia  (q.  t\)  we  quite  frequently  see  a 
marked  delay  in  sensation  after  the  action  of  an  irritant;  this  is  also  seen^  but 
more  rarely,  in  periphoral  lesions.  This  delay  of  conduction  affects  chiefiy  the 
sensibility  to  i>aiii.  If  in  such  a  case  we  stick  a  pin  intt*  the  sole  of  a  patient's  foot, 
several  seconds  elapse,  even  ten  or  tweixty,  it  is  said,  before  the  pain  is  felt.  As 
was  first  oW-rved  by  Nauiiyu  and  K.  Remak  in  ata-xics,  and  as  has  oflen  been  con- 
firmed since,  after  sticking  a  pin  iutii  the  foot  there  is  first  a  sensation  of  touch, 
and  some  seconds  later  the  pec-iuliar  sensation  of  jmin,  so  that  the  patient  at  once 
responds  to  the  prick  with  "  Now,"  and  a  litllo  later  with  **Ow!**  asau  expression 
of  pain. 

This  latter  phenomenon  has  a  certain  relation  to  the  abnormal  after-sensations 
which  are  often  observed  under  pathological  conditions.  After  a  simple  pin-prick 
a  feeling  of  burning  lasts  for  an  extrai3i*diuarily  long  time,  or  else  the  fii-sl  pain  dis- 
appears quite  soon,  ami  then  a  new  sudden  souse  of  pain  appears  several  times  in 
the  same  part  cjf  the  skin,  jiLst  as  if  the  ])atient  were  prickeil  again.  Thew  is  also 
a  delayed  conduction  of  the  sensations  of  touch  and  temperature,  but  it  is  rarer, 
and  can  be  made  out  only  by  the  *iid  of  more  accurate  nieth»7<ls  of  meiisuriug 
time. 

The  Sensibility  of  the  Muscles  and  Joints.— A  numlx^r  of  scusations  are  classed 
together  utidor  the  names  of  ''  uuiscular  isense  "  or  "  muscular  sensibility,"  They 
are  not  all  wholly  of  the  same  value,  and,  under  pathological  conditions,  they 
must  be  tested  separately. 

Ordinarily  we  call  our  power  t(:>  be  informetl  of  the  position  of  any  of  our  limbs 
without  the  help  of  our  eyes,  and  of  the  extent  of  any  motion  made  by  them,  the 
'*  muscular  sense/'  If  we  put  a  healthy  person's  arm  into  a  given  pcisitioo  when  his 
eyes  are  closed,  and  tell  him  to  put  the  other  arm  into  the  same  position,  he  can  do 
it  with  considerable  accuracy.  If  we  nuike  passive  movements  in  any  of  the  joints 
of  the  extremities,  a  healthy  jKTson  whose  eyes  ai-e  cluswi  can  easily  and  correctly 
state  the  form  and  direction  of  these  movements,  even  if  they  be  very  slight.  In 
nervous  patients,  however,  this  power  may  be  diminished  or  lost,  and  we  often 
speak  of  **  disturbances  of  the  muscular  sense  " ;  but  we  must  note  that  the  judg- 
ment as  to  the  position  of  the  limbs  and  the  passive  movement-^  executed  with 
them  is  not  chiefly,  nmch  less  exclusively,  due  to  the  sensibility  of  the  muscles. 
In  all  probability  it  deyiends  nmch  more  upon  the  sensibility  of  the  articular  sur- 
faces, the  ligaments  and  tendons,  and  in  imrt  even  of  the  skin,  all  \\hich  tissues 
are  relaxe<l  or  made  tense  in  the  different  moven^ents.  It  would  tlierefore  be 
more  correct  to  speak  simply  of  the  sense  of  iM>sitiou  of  the  limbs  and  the  sense  of 
passive  movements  instead  of  the  muscular  sense.  The  sense  of  passive  move- 
ments can  also  lie  conveniently  tested  by  describing  in  the  air  ditferent  letters  or 
figures  with  the  atTecttil  extremities  of  the  patient,  and  re<|uiring  him  to  I'ecognize 
them  with  his  eyes  closed.  Another  convenient  way  to  test  the  miiscular  sense  is 
to  have  the  patient  make  a  definite  movement— pointing  to  or  taking  hold  of  some 
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object— with  the  eyes  open,  and  then  to  make  him  repeat  the  act  with  the  eyes 
shut. 

We  also  include  in  the  muscular  sense  the  power  of  estimating  tJie  amount 
work  done  by  muscular  coetmctioii.  This  is  the  so-called  "sense  of  power."  In 
niisiiitj  weights  we  can  distiugLiish  with  considerable  accuracy  the  lighter  from  tlie 
heavier,  when  the  pressure  ou  the  skin  is  excluded  as  far  as  possible.  In  such 
cases,  also,  we  do  not  deal  with  the  aljsolute,  but  with  the  relative  differences! 
Aveight;  we  can  usually  tell  quite  plainly  when  one  fortieth  of  the  original  wei, 
has  been  added  or  taken  away.  The  seu.se  of  ix>wer,  then,  is  somewhat  tiner  tha: 
the  sense  of  pressure.  In  ortler  to  exclude  the  latter  in  the  test  we  have  the  pa- 
tient lift  the  weight.^  suspended  in  a  towel,  with  his  hand  or  foot,  but  in  the  lower 
extremities  it  Is  scai-cely  possible  to  exclude  entii^Jy  the  co-existiuif  sensations  of 
pressure. 

We  must  menlion,  in  conclusion,  that  muscular  contraction  is  in  itself  ac- 
comimnied  by  a  sensation,  as  may  be  ])roved,  for  example,  in  irritating*  the  muscles 
by  famdisni — electro-muscular  seusibiUty ;  but  we  liave  Tiot  yet  found  any  real 
practical  value  in  testing  the  feeling  of  contraction  in  muscles.  We  must  state, 
however,  that  in  certiiin  forms  of  spasm  the  Uiuscular  contraction  becomes  so 
strong  that  it  causes  a  decided  pain,  which  is  probably  due  to  ii'ritatiou  of  the  seai- 
sory  muscular  nerves  discovcwd  by  C,  Sachs. 

Disturlmnces  of  the  nmscular  sense,  or,  to  s|)euk  more  correctly,  disturbano 
in  the  seusibiliity  of  the  deeper  parts,  are  seen  chietly  in  locomotor  ataocia,  some- 
times in  paralysis  of  cerebral  origin,  and  quite  frequently  in  severe  hysterical 
affections. 
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CHAPTER  11. 
ANESTHESIA  OP  THE   SHIN. 

JEtiology  and  Pathogenesis*— In  every  tract  of  the  conducting  path, 
runs  from  tlie  terminal  ap|*aratus  of  the  sensory  cutaneous  nerves  to  the  centers 
for  the  percr|>tion  of  sensation  in  the  ceix'bral  cortex,  we  may  have,  uudi'r  patho- 
logical cotiditioiLS,  a  break  in  the  conduction,  and,  as  a  result  of  it,  a  complete 
or  partial  anipsthesia  of  the  cori'esi)onding  part  of  the  skin.  We  speak  of  a 
jjeriplieral,  spinal,  or  cerebral  ana'sthesia,  according  to  the  place  where  this 
break  in  the  conduction  occurs.  The  ju'ecise  anatomical  coni'se  of  the  sensory 
fibers  is,  however,  very  inii>erfectly  known,  .so  that  we  can  only  approximately 
determine  the  location  of  the  sensory  fibere  in  the  different  portions  of  the 
nervous  system. 

We  know  this,  however,  of  the  mLxed  i>eripheral  nerves  before  their  entrance 
into  the  spinal  cord,  that  all  then-  sensory  fibers  enter  the  cord  Ihrouifh  the 
posterior  i*oots.  A  part  of  the  ]>i>sterior  root-fibers  ptiss  directly  into  the  sub- 
stance of  the  posterior  gray  coriiiia,  while  another  part  enter  toward  tlio  median 
line  into  the  external  (in  the  lumbar  cord,  Tuore  correctly  the  mwlian)  p4)rtion 
of  the  posterior  columns — that  is,  into  the  re^^ion  of  the  "  rcK>t-zones,''  or  the  so- 
called  "elemenlai-y  buutlles  of  the  posterior  columns."  Since  new  libers  from 
the  posterior  rf>ots  constiintly  enter  the  posterior  columns  of  the  cortl,  g-oing 
upward  from  the  lumbar  region,  the  fibers  which  have  entered  in  the  lower 
pftrtions  must  gradually  l>e  more  and  more  crowded  inward  towartl  the  median 
line.  Hence  it  follow\s  thai  the  fibers  entering  the  lumbar  region,  belonging 
to  the  sciatic,  the  crural,  etc..  must  in  the  upper  dorsal  and  cervical  I'egion  occupy 
that  internal  portion  of  the  posterior  columns  which  is  called  the  '*  columns  of 
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Ooll "  (FiiEf.  88,  O),  We  can  not,  however,  state  definitely  at  present  which  of 
the  different  prolonjyations  of  the  posterior  ro<its  is  the  special  path  for  sensory 
conduction.  We  are  ourswiIvt«  very  much  inclined  to  the  opinion  that  the  spiHi-ial 
sensory  fibers  of  the  poKteriur  rocits  for  the  most  part  enter  directly  into  the 
^ray  matter  of  the  posttrior  cornua^  and  t)iat  the  elt^mentiirj'  bundk\a  of  the 
»rior  cobjnins— the  continuation  of  the  fib?rs  wliich  enter  directly  into  the 
srior  columns— accordingly  serve  chiefly  for  other   functions.     We  are  led 

this  opinion  especially  by  observations  of  quite  severe  disease  of  the  columns 
of  Qoll,  which  occasioned  no  perceptible  disturbance  of  sensation  in  the  lower 
extremities  during:  the  imtients'  Hfe.  Disease  of  the  posterior  comua  of  the  gray 
iinatter,  however,  is  always  associated  with  disturlxinces  of  sensibility.  It  is  not 
)rol>abU\  accortlin^  to  our  piT'sent  experience,  that  there  is  a  sensory  tract  in  the 
lateral  columns  also  in  man.  The  fact  is  certainly  pwwefl,  Jind  is  of  importaiue, 
that  all,  or  at  least  the  greater  part,  of  the  sensory  fibers  undergo  a  decussation 
fafter  their  entranco  into  llie  spinal  cord,  so  that  (he  fibers  fi-oni  the  right  half 
of  the  body  pass  upwaitl  in  the  left  half  of  the  cord,  and  fife  versa.  We  know 
absolutely  nothing  do{init<^  as  to  tlie  further  course  of  tlio  sensory  fibers  through 
le  metlulla  oblongata  and  the  pons,  or  as  to  their  relations  lo  the  gray  matter 
^there,  but  it  seems  to  }>o  certain  that  the  sensory  tract  continues  ou  to  the  cerebral 
hemispheres,  not  through  the  criLsta,  but  through  the  tegmentmn.  Fn>ru  tliin 
piDint  the  sensoi-y  lil>ers  pass  to  the  internal  capsule,  find  a  number  of  ex|>erinientH 
fthow  that  they  lie  in  the  posterior  third  of  the  posterior  limb  of  the  internal  cap- 
sule behind  the  pyramidiil  tracts  fsee  Fig.  64),  a  place  whore  the  ciitaneous  and 
muscular  sensory  tibej*s  aie  prolmbly  iit»ar  the  fibers  for  the  impressions  for  the 

;ial  senses  of  vision,  hearing,  etc.  Notliing  certfiin  is  known  as  to  the  centi-al 
'termination  of  the  sensorj'  fibers.  Perhaps  the  iR)steri«>r  central  convolution  and 
the  j^wrtions  of  the  parietal  lobe  behintl  it  may  l)e  regarded  as  the  special  i»laces 
of  termination  for  the  sensory  tract.  We  do  not  know  whether  tracts  of  conduc- 
titm  go  to  the  brain  which  are  distinguished  from  one  anothej*  according  to  the 
ditferent  forms  of  cutaneous  sensibility. 

Begarding  the  separate  caitses  of  anaesthesia,  we  see,  in  the  first  place,  prriph- 
eml  amesthesia  under  conditions  where  the  terminal  organs  of  the  sensory  cutane- 
ous nerves  have  lost  their  direct  irritability.  After  chilling  the  skin,  after  the  Im^al 
Jiction  of  ether  and  similar  sul)stances.  after  the  corrosive  action  of  acids  and  nlka- 
lies,  carbolic  aci<l.  etc.,  as  well  as  after  the  use  of  certain  narcotics,  such  as  cocaine, 
morphine,  or  atropine,  we  see  an  anassthesia  of  the  skin,  which  is  due  to  injury 
of  the  t*Tminal  sensory  organs.  We  may  probably  put  the  fref|uent  aiijesthesia 
of  washerwomen  in  this  class,  for  their  hands  and  forearms  are  expose<l  all  day 
to  the  action  of  cold,  lye,  et-c.  The  anaesthesias  which  develop  in  circulatory  dis- 
tiwhances  of  the  skin  also  have  the  same  i>eripheral  origin,  especially  the  "simstic 
anfttmia"  which  sometimes  comes  in  the  hands  and  is  due  to  a  spasm  of  the  small 
arteries. 

We  distinguish  the  peripheral  anipsthcsia  of  conduction,  which  may  be  pro- 
duced by  all  forms  of  lesion  of  the  nerve-tr*unks,  from  the  peripheral  anaesthesia 
in  the  strict  sense  of  the  term.  Traumatic  influences,  compression  fi-om  new 
growths,  and  inflammatitm  and  degeneration  of  the  ])eripheral  nerves,  ns  in  neuri- 
tis, are  the  mo«t  frequent  causes  of  this  form  of  anipsthi;n?ia,  which  is  often  limited 
to  the  region  of  di.stribiition  of  one  or  moi-e  deflin'te  nerves. 

Spinal  anrestbesvia  is  very  often  seen  in  the  difl^erent  di.seases  of  the  spinal  cord, 
most  frequently  in  locomotor  ataxia,  because  this,  as  we  shall  see  later,  attacks 
chiefly  the  posterior  rwits,  the  jxisterior  columns,  and  the  p<>steri<ir  cornua  of  the 
cord;  but  spinal  ana*sthesia  is  not  infrwjuent  in  diffuse  acute  and  chronic  intlam- 
mation  of  the  cord  and  in  compi'cssion  and  new  growths.    Aa  a  rule,  it  is  bilateral. 
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para-auassthcsia.  The  hypothesis  advanced  by  Schiff  is  quite  ^4des|)TCad,  b\it  is 
by  no  means  certaiuly  proven,  that  the  gray  matter  of  the  cord  conducts  chiefly 
the  inipresaioDS  of  paiu,  and  the  white  matter  of  the  posterior  colunms  the  sensa- 
tions of  touch,  AccortUii]^  to  this,  in  spinal  analgesia  we  must  assume  chiefly  an 
impairment  of  the  gi*ay  matter. 

Cerehnil  anaesthesia  is  seen  espetnally  hi  hiemorrhajsres,  foci  of  softening,  ami 
tnraors,  which  affect  the  posterior  jiiortion  of  the  interna]  capsule:  hut  of  course 
the  break  may  occur  in  any  other  part  of  the  tract  of  sensory  conduction  in  the 
brain.  If  the  cei-ebral  anfi?sthc.sia,  as  is  often  the  case,  affects  the  half  of  the  body 
opposit*  the  lesion  in  the  brain,  we  term  it  heniiana*sthesta.  Very  ejctensive 
cerebral  aoii'-sthesia  of  a  marked  degree  is  quite  frequent! j"  found  in  sever©  cases 
of  hysteria.  We  also  know  that  the  amesthetic  action  of  the  remedies  termed 
ana^thetics  and  narcotics,  such  as  chlowifoi'm,  niorpliiue,  ether,  alcohol,  bromide  of 
potassium,  etc.,  must  be  explained  by  their  intluenue  on  the  ccutml  nervous 
system. 

Among  other  retiological  factors  we  must  also  mention  that  we  sometimes  see 
more  or  less  exteusive  una^sthcsia  a^  a  result  of  acute  disciises,  such  as  typhoid,  diph- 
theria, and  other  acute  infectious  diseases,  the  ori^rin  of  the  anaesthesia,  whether 
peripheral  or  spinal,  being  as  yet  uncertuin.  Peculiar  insular  and,  randy,  dilfuse 
anaasthejsia,  showing-  itself  chiefly  on  the  backs  of  the  hands  inm  the  chest,  is  found 
in  the  secondary  stivgea  of  syphilis,  according  to  Fournier;  but  there  has  been  no 
further  coiilirmation  of  this  statement  so  far  as  we  know, 

SymptOQlS. — In  uiauy  ciises  the  patient  himself  notices  the  existence  of  anas- 
thesia.  He  finds  t!uU  in  certain  i»arts  of  the  body  he  no  longer  feels  the  pressure 
of  his  clothing  or  the  bedclothes  in  the  lisual  way.  Aniesthesia  of  the  hands  is 
soonest  noticed,  because  this  can  atfect  the  patient's  oc^cupation  in  diverse  ways,  so 
that,  for  example,  he  i-eadily  lets  fine  objects,  such  as  needles,  drop  fiT»m  his  hands. 
In  other  ciises,  of  course,  tln^  amesthesia  is  first  found  on  a  phjsicid  examination, 
which  alone  can  give  definite  disclosures  as  to  the  extent  and  intensity  of  the 
affection.  For  this  pui*pose  the  skin  must  be  carefully  exatnined  by  the  methods 
given  in  the  preceding  chiipter.  It  is  worthy  of  note  that  hysterical  antesthesia 
esjiecially,  even  if  it  bu  very  nmrked  and  extensive,  may  often  he  wholly  uver- 
looketl  by  the  patients  themselves. 

Ana'sthesia  is  very  often  combined  with  abnormal  subjci^'tive  sensations,  paraes- 
thesia*,  in  the  affected  portions  of  the  skin,  Tlie  patient  has  a  feeling  there  of 
"  numbness,"  or  a  "  furry  feeling,"  or  complains  of  prickling  or  formication.  The 
anaesthetic  parts  may  even  lye  the  seat  of  very  decided  pain  (ancvfifhesia  dolorosa)^ 
if  tliere  is  abnormal  imtation  of  the  sensory  nerve*  frt>m  the  break  in  the  con- 
duction toward  the  center.  The  most  diverse  forms  of  anomalies  of  motility  and 
of  the  reflexes,  and  vaso-motor  disturbances,  may  of  course  lx>  present  in  addition 
to  the  aniEsthesia.  Special  mention  must  be  made  of  trophic  disturbances  which 
are  often  seen  in  anaesthetic  i-egiona.  We  shall  return  to  the  jieculiar  chai-acteris- 
iics  of  these  rej^eatedly  in  subsequent  chapters;  therefore  we  need  state  here  only 
that  the  traphic  disturbances  have  luithing  i4^  do  with  the  anrpsthesia  itself.  They 
depend  either  upon  a  co-existing  lesion  of  special  ti\)phie  or  vaao-mot-or  nerves,  or 
upon  the  fact  that  external  irritants,  which  act  u|xm  any  anfeffthetic  portion  of 
the  skin,  are  not  felt  normally  by  the  imtient,  and  hence  are  often  not  avoided.  In 
aniesthetic  regions  we  often  find  large  external  wounds,  burns,  l>etl-sores,  inflam- 
mations, etc..  which  were  not  noticwl  by  the  patient  in  time  to  prevent  them,  and 
hence  they  often  Mt^^i'^  ^m  unusual  extent. 

Voluntary  motion  is  not  disturbed  by  anccatheaia  in  itself,  of  however  great  a 
degree,  as  long  as  the  motions  can  be  controlled  by  the  eyes,  but  finer  movements 
are  often  considerably  impaired  by  cutaneous  anaesthesia;   thus  patients  with 
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dimliiisbed  sensibility  in  the  flnfjers  can  usually  no  longer  sew,  Ijecause  they  lose 
the  needle  every  minute.  With  the  eyes  shut,  however,  the  motions  of  the  a.nsm- 
thetic  parts  become  very  uncertain,  both  in  anaesthesia  of  the  skin  and  of  the 
deeper  \mjrts,  the  muscles  and  joints  since  ihen  the  patient  loses,  to  a  great  decree, 
his  power  of  Judg-ini?  of  the  extent  and  of  the  precise  direction  of  his  movements. 
Very  exleusive  aniesthesia  of  the  skin,  associated  at  the  same  time  with  aua^thesia 
of  the  organs  of  si>ecial  sense,  is  sometimes  not  without  influerico  upon  conscious- 
ness. We  have  for  several  years  had  under  obaervatiftn  a  very  remarkable  case 
of  total  anaesthesia  of  the  whole  b<Miy  associated  with  u  nil  a  lend  blindness  and 
deafness.  If  we  entirt^Iy  exclude  tiiis  patient  from  all  external  impressions  of 
sense  by  closing  his  still  serviceable  eye  and  ear,  we  can  at  once  in  this  way  put 
him  into  a  deep  sleep! 

We  can  not  here  g'O  into  details  of  the  different  forms  and  distributions  of 
anaesthesia,  since  they  will  be  spoken  of  under  the  dilfeivnt  disea.ses  which  lie  at 
the  basis  of  the  anoesthesia.  The  course,  the  duration,  and  the  pro^osis  of  the 
affection  depend,  in  the  first  place,  of  course,  ujion  the  form  of  the  primary  ilisease. 
We  will  add  here  merely  a  few  remarks  up<m  atuesihesia  of  one  nerve,  namely, 
ana'stbesia  in  the  distribution  of  the  tri^jeminus. 

Aaeettheeia  of  the  trig^eminiiB  is  observe*!  in  tinnors,  syphilitic  new  growths, 
chronic  intlanimations,  and  analo^oiLS  pncicesses  at  the  l>ase  of  the  skull,  which 
compress  the  trunk,  the  Gasserian  pfangHion,  or  one  of  the  three  branches  of  the 
tri^minus,  or  directly  involve  the  nei-ves.  Traumatic  lesions  of  the  trigpeminus 
are  also  not  very  unaimmon.  The  distribution  of  the  anaesthesia,  according  as 
the  affection  involves  the  whole  trigeminus,  or  only  one  branch  of  it,  may  be  seen 
in  Figs.  57  and  58.     In  total  ana^lhesia  of  the  trigeminus,  the  conjunctiva  and 


Fro,  67.  Fto.  68. 

Fms.  67  aofl  BS— Distrlbuflon  of  the  sensory  cutaneoim  nervM  Id  th«'  h^ad  :  oma  and  omi.  OcripiUJIs 
m«|<*r  iind  nun.H-  .>*.,  AurinilftH!*  mA«rnus.  rn.  SupprflriBl  ncrvlcBL  Fi.  fV  T',.  First.  iKK^nnd,  wmI 
third  hmii'  fifth  ( f'K     im.  8upraorhitaL     /if.  Supru trochlear.      i7.  InfmtroohfeAr.     r    KOi- 

moldal.    f   1  vriii.  SutK'titani^uH  mains  or  zy>c^»matU\    nf.  AuriculfHteinjioral.    6.  Bucdnftior. 

m.  Mental.  .         imr  hraavh*>s  of  thp  Uiird  ciTvionl. 


cornea,  the  mucous  membrane  of  the  nose,  the  cavity  of  the  mouth,  and  the 
tongue  are  anaesthetic  on  the  affecte*!  side.  Hence  we  often  fmd  ulcers  on  the 
tongnJe  and  the  mncr»uB  membrane,  which  come  from  being  bitten.  The  "neuro- 
paralytic ophthalmia^'  not  infreijuently  seen  in  anaesthesia  of  the  trigeminus  is  of 
special  interest,  and  has  been  much  studied  by  physicians  and  physirdogistB.  This 
88 
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is  au  ulcerative  kepatitis,  almost  always  beginning  in  the  lower  segment  of  the 
cornea,  and  sometimes  passijag  over  into  a  puruleiit  inJflammation  of  tho  whole 
eyebaih  This  affection  is  regarded  in  many  quarters  as  an  immediate  result  of 
the  disturbance  of  special  *' trophic"  functions,  but,  after  careful  experiments 
(St^-nftlebeu),  it  secmis  most  probable  that  external  traumatic  infiueuces  always 
occasion  the  first  trouble,  and  render  the  intrusion  of  inflammatory  agents  pos- 
sible, It  is  atill  uncertain  whether  we  must  also  assume  a  spet^'ially  diminished 
power  of  resistance  on  the  i>art  of  the  tissues  ajs  a  result  of  the  nervous  lesion. 

The  skin  of  the  face  is  often  somewhat  bloated  in  anaesthesia  of  the  trigeminua, , 
and  it  is  cyanotic  and  feels  cooL  The  reflexes  sltg  lost  in  periphei-al  anaesihc 
and  (he  lachrymal  secretion  is  diuiinished.  The  taste  is  almost  always  decidetUy 
diminished  on  the  anterior  two  thirds  of  the  tongue  on  the  aHected  side,  the  terri- 
tory supplied  by  the  lingual  nerve. 
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-J.      Fm.  m.  Fro   ftO. 

'.WmbA  fW>*-nistribuUon  or  Ih^  8ea«inrv  eutnticnuH  ni^rves  in  Ihe  tnink  aud  upixr  4»xtrpmJtle«: 
fm.  9».  Posterior  OH|.frt.  Fro.  fiO.  Anterior  aspwr.  The  sbad.>d  porlloii  in  Fip,  m  ^Wy.i\z^^&u^  the 
t^rrftory  ^tipjilicii  by  ihv  rmJiftl  nerve.  fFrom  Henlej  *r,  Supreit'lRvi.nilnr  nri"vi'is  (fnmi  (he  t'er- 
rlcal  plejrnrt).  nrx.  niitam'ous  bnim-h  of  the-  •xilinrj' n^rv*\  cm  and  ♦-pp.  8iij>*"rii>r  and  inf<*ri<.r  pm- 
terfor cutaneous  nerv^-s  from  the  rinJitil  irn\.  cmd,  cm,  atirl  */.  Mt^dian  eutaneoun,  intHlian,  ami  Ifilfrnl 
nervi>R.  tw.  3l«^dian  nr-ne.  i<  Ulnar  nerve,  cfii.  SHP<H>nii  donMil  nt^rve.  dxii.  TwHfth  d»»nial  n«?rve, 
ih.  Ilm>bypofra8trk' ncrvf.  tV.  Tleo-intrtiina!  nerre.  t7.  lateral  TX'rforatJntf  tranches, aud  m,  anterior 
pt*rforatine  Itranoht^  of  the  intercostal  oerv€«i. 
Flo.  6i.-  iV'iaili'd  dlKtribiition  i?f  thf  nirveH  to  the  rton»l  mirface  of  the  flngem.  (From  KiuimB.) 
r.  Radial  nerve,    mi.  Median  ii«>rv'e.    ii.  Ulnar  nerve^ 

Treatment. — Since  anseathesia  in  most  cases  is  only  a  symptom,  treatment,  of 
course,  must  always  first  l>e  directeil  aprainst  tho  underlyiti^  disea'^e.  Tlicrefore 
we  will  mention  here  only  those  measures  which  are  to  be  uswl  symptomatic-ally 


•  Ilcnlc's  tiomcnoluture  of  the  ptiripheral  tiervea  haa  been  Bdoptcd. — Traws. 
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apaiust  anaesthesia,  and  wliicL  must  be  tried  wh^u  the  special  cause  can  Bot  be 
diiicovervd,  or  wlion  it  is  inaccessible  to  treatment. 

The  chief  remedy  is,  without  doubt,  the 
electric  current.  We  ti-eat  the  anaesthetic 
part  of  tlie  skin  witii  the  faradic  current, 
using  ordinary  electrodes,  or,  better  Btill, 
the  wire  brush,  or  with  the  tptlvanio  cur- 
rent, stroking  the  skiu  slowly  back  and 
forth  with  the  cntlnKle  for  three  or  four 
minutes.  Sometimes  we  can  see  a  result 
immediately  after  the  pitting'.  Hysterical 
ansB^thesia  may  often  be  removed  in  this 
way  in  a  very  short  tinte. 

Besides  electricity  we  visually  prescribe 
embi-ocations  to  irritate  the  skin,  such  as 
spirits  of  camphor^  spirits  of  mustai'd,  for- 
mic acid,  spirits  of  thyme^  etc.,  and  also 
baths,  and  cold  or  bot  local  douches,  com- 
bined with  rubbing  the  skin.  The  action 
of  internal  remedies  is  extremely  doubtful. 
Nux  vomica  or  strychnine,  tinct\ire  of 
valeriun,  etc..  have  been  recommended. 

It  is  very  important  to  protect  the  an- 
aesthetic part  against  external  injuries. 
In  ana^-sthesia  of  the  trigeminus,  particu- 
larly, we  guard  the  eye  as  far  as  iM>ssjble 
from  the  development  of  a  n euro- paralytic 
keratitis,  by  a  carefully  applied  occlusive 
bandage.  ^i      »     ;>  ^^^^  ^  Um/' 
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As  an  api>endix,  we  will  add  here  some 
illustrations  {Fi;?s.  59  to  63)  to  represent, 
in  a  diagrammatic  fashifin,  the  distribution 
of  the  sen-soiy  cutaneous  nerves.  Tliese 
diagrams  will  be  of  service,  both  in  the 
consideration  of  anaesthesia  and  in  the 
diagnosis  of  the  ni'Ui"al;i!:iafi  to  be  descrilicd 
in  the  following  chapters. 


Fio,  fti,  Fio.  Ml, 

FiUfl,  G'i  and  tt.t.  —  DlHtrilmnoti  nf  the  seniMvry  cuttt- 
nt.•l>^J^  ii»TveH  ti>  the  Inwt-r  fJctn'inUic«.  Via. 
Ha.  FusttTirr  iis|K'rt.  Fio.  63.  AnttTinr  ftsptict. 
(From  IIknlk. )  u.  Il«>f>'hi^ihial  nerve,  li. 
Lurnho-lutriiinal  ner\'e,  «v,  Kxtt-riial  Hp^rnitit- 
jc.  cp.  P«j«ikTior  outauei.tiifl.  d.  L^aioral  cu- 
lalKMUH.  cr.  Crurai.  uht.  Obturalor.  aa. 
SajihtTious.  fTW.  Ferout'iil  commimicnting 
nt>n-f.  rii.  Tibial  eonimiiDicuMujt  nt*rve. 
;«r',  Superficial  hranch  nf  lh««  iH^rouwil 
it'-rve.  pt-r".  Vvep  ptTuneal  nerve,  cpm. 
f'ostf  rior  nieilian  entnaeotia  Derve,  c/ip.  Ou- 
bitiL^ouit  pldutar  uerve. 


CHAPTER  III. 


NCUHAIiQIA  IN   aBNERAK 


Althouoh  every  pain  is,  of  course,  excited  by  abnormal  irritation  of  the  nervee, 
gtill  we  ai*e  justified  in  giTiug  a  certain  Ri>ecial  variety  of  pain  Ihe  name  of  neu- 
ralgia. The  characteristics  of  this  particulai-  *'  nervous  pain  "  are  as  follows :  1,  it 
is  felt  exactly  in  the  coui-sic  or  in  the  distribution  of  one  or  more  special  nervous 
Lnmks  or  nervous  branches;  2,  it  is  usually  of  very  considerable  intensity;  and, 
3,  as  a  rule,  it  is  not  pre.sent  contiuutmsly,  but  it  shows  manifest  remissions  and 
intermissions.     It  often  comes  on  in  single  pronounced  paroxysms  of  pain,  which 
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ai"<?  due  to  definito  causes,  or  which  can  not  bo  referred  to  any  ervident  external 

irritation. 

Pathogenesis  and  ^tiolog^. — In  many  cases  the  cause  of  neuralgia  is  enlirelj* 

unknown,  Init  in  other  citses  we  can  dist^ovor  factors  wliich  may  be  regarded  either 
as  more  or  less  direct  exciting  causes,  or  at  lea.st  as  predisposing:  causes,  for  the  ap- 
peai'anceof  neuralg-iii ;  but  in  all  these  cases  the  prwise  forrn  of  action,  and  the  pe- 
ril] iaiinatin*e  iif  the  disturbance  producc^d  in  the  nei^ves,  are  almost  wholly  unknown 
U>  lis,  At  best  we  may  suspect  that  perhaps  soaietimes  w©  have  to  do  with  slight 
infliimuiatory  chauges  in  the  nerve-trunks,  with  liyi>eiti?rnia,  exudation,  oedema,  etc. 

We  may  mention  the  following  an  predi,spoi>inj?  factoi-s,  which  clinical  observa- 
tion has  taught  us:  L  Age.  Neuralg-ia  comes  on  most  frequently  in  middle  life, 
but  it  is  ttlso  foiuid  in  t>lder  people,  and  more  rarely  in  children.  2.  Sex  exerts  an 
influence  «o  fur  that  certain  forms,  such  as  triicreniiual  neuralgia,  are  seen  more  fre- 
quently in  W(^meu,  and  other  fonns,  such  as  sciatica  and  brachial  neuralgia,  are  moi'c 
common  in  men.  Certain  phases  of  sexual  life,  too,  such  as  puberty,  preg^nancy. 
childbed,  and  the  climacteric,  favor  the  disposition  to  neuralgia,  a.  The  general 
neuropathic  predispositiou,  which  is  hei'editary  in  the  majority  of  cases,  is  of  great 
sigTiilicance,  Neured^a  often  appeal's  iu  people  who  suffer  from  other  ncuroE 
or  in  whose  families  other  nen^ous  diseases,  such  as  the  psychoses,  epilepsy,  hi 
teria,  or  neurasthenia  have  repeatedly  occuri'ed.  4.  The  physical  constitution  also 
seems  to  he  of  influence.  We  often  see  neuralgia  in  ana?mic  people,  or  in  those 
wbo.se  constitotion  hjits  been  impaired  by  physical  and  mental  strain,  by  imprudent 
living,  or  by  mental  excitement. 

We  may  mention,  as  exciting  causes  of  neuralgia:  1.  Cold,  the  action  of 
draughts,  wind,  or  wet — the  so^-called  *' rheumatic  neuralgias.*^  It  is  not  per- 
fectly clear  how  the  cold  acts  in  such  eases.  We  usually  assume  that  by  its  action 
slight  anatomical  ( inflammatory  ?)  changes  arise  directly  or  in  a  reflex  manner  i] 
llie  nervt»s  themselves.  2,  Mechanical  and  traumatic  acttcm.  Among  these  are,^ 
fiii'st,  wounds  aud  contusions  which  directly  involve  the  nerves.  Thus,  for  exam- 
ple, extremely  severe  neuralgia  Rometimea  arises  from  tJie  pressure  of  foi*eign 
bodies,  such  as  splinters  of  wfx»d  or  of  bones  in  wounds,  on  the  branch  of  a  nerve. 
We  may  also  mention  here  the  very  severe  neuralgia  sometimes  met  with  after 
amputations,  which  develops  as  a  result  of  the  so-eulled  amputation  neuromata. 
To  this  class,  t*io,  belong  diseases  in  the  neigh bni  In M:>d  i4  nerves  which  act  as 
mechanical  irritants.  Dise^ises  of  the  bones  or  periosteum  often  IcnSid  to  neuralgia 
in  those  nerves  which  run  thnmgh  Xv^my  canals  or  grooves.  Lastly,  tumors, 
aneurisms,  hernite,  or  the  gravid  uterus,  may  lead  to  neuralgia  by  pressure  on  the 
neighboring  nerves;  but  we  must  call  to  mind  that  every  pressure  on  a  nej-ve 
does  not  lead  to  neuralgia  in  the  same  way.  so  that  we  must  assume  a  sjKx^ial  con- 
sequent change  in  the  nerve  in  *' neuralgia  from  compression." 

Tiie  relation  which  certiiiu  infectit)ns  and  poisons  have  to  the  development  of 
neuralgia  is  very  important.  In  the  first  place,  it  is  not  inipttssible  that  many  of 
the  apparently  "  idiopathic'*  neuralgias  are  to  be  referred  to  infectious  causes — an 
assumption  which  may  be  made,  for  instance,  in  intercostal  neuralgia  associated 
with  an  eruption  of  zoster  (q.  r.),  or  in  many  acute  trigeminal  neuralgias.  Many 
neuralgias,  however,  also  have  a  definite  relation  to  other  iufe^L^tious  diseases.  We 
may  mention  in  particular  the  malarial  neuralgias,  which  are  directly  dependent 
Ufx^n  the  malarial  infection,  often  come  on  at  regular  intervals,  aud  are  cured  by 
BiK'cilic  treatment,  namely,  quinine.  Neuralgia  is  often  seen  during  the  course, 
or  as  a  result,  of  tyx^hoid,  small-jKix,  and  similar  acute  infectious  diseases,  and  in 
the  seiondary  fiti\ge  of  syphilis.  Among  toxic  substances  we  may  mention  esfie- 
ciidly  lead,  copper,  mercury,  aud  also  alcohol  aud  nicotine,  as  those  wdiich  haTe 
special  relation  lo  the  development  of  neuralgia. 
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Neuralgia  is  also  found  in  maoy  constitutional  diseases,  in  g-out,  aod  quite  often 
in  diabetes  raellitus,  and  se^ras  t»:)  bcjvr  a  direct  relation  to  the  ;»:e»eiiil  disease  ^ 
and  hence,  like  many  of  the  other  neural^iiw  mentioned  as  syniptoniatlc,  it  may 
be  contrasted  with  the  itliopalhie  Tieuntlffia  due  to  some  direct  affection  of  the 
nerves  themselves.  Finally,  neuralgia  is  met  with  sometimes  in  distant  nerves  in 
disea.ses  of  other  than  nervous  organs,  like  the  sexual  orgiin.^,  and  is  termed  "  reflex 
neural^jia";  but  we  must  be  very  cautious  iu  accepting-  the  theory  of  reflex  neu- 
ralgia-s  since  in  most  of  these  cases  we  have  to  do  witla  other  aifcotions,  such  as 
hysteria,  dc 

General  Symptomatology  of  Neuralgia,— The  neural^c  paroxysm  beji^ins  either 
quite  suddenly,  or,  uiore  fnquently,  after  certain  prodi-omata,  such  as  cold  feelin*^ 
pricklinjff  slight  jMinfui  Musations,  etc.,  have  pi-eceded  it  for  some  time.  The 
pain  during  the  attack  is  usually  of  the  greatest  severity,  and  is  described  as  either 
burning  and  boring,  or  as  shifting  and  tearing  like  lightning.  There  are  fre- 
quently short  tempt>rary  remiisiuus  of  the  pain.  The  location  of  the  pain  usually 
correspfjnds  precisely  to  the  distribution  of  the  otTected  ner\'e,  so  that  the  patient 
can  often  point  out  quite  definitely  the  anatomiciil  coui*se  of  tlie  nerve.  At  the 
height  of  the  attack  there  is  often  an  "irradiation""  or  sljooting  uf  the  ptiiri  into 
the  territt^ry  of  neighboring  nerves.  External  irritants,  such  as  cold  air,  mental 
excitement,  and  especially  movements  of  the  affected  imrt,  often  produce  an 
increiise  of  the  pain. 

On  physical  examination,  we  notice,  first,  certain  disturbances  of  sensibility. 
The  skin  in  the  neuralgic  part  <iften  sliovvs  more  or  less  tmajsthesia,  which  is  most 
appru-ent  in  the  intervals  between  the  separate  attacks  and  immediately  after 
them.  Much  more  frequently,  however,  both  during  the  atttu*k  and  during  the 
lime  when  the  patient  is  free  from  pain,  there  is  hypera'sthesia  of  the  skin  and 
the  parts  beneath.  There  are  certain  delbnto  ixiints  which  are  often  very  sensi- 
tive a  ad  tender  even  to  light  pressure.  These  are  called  painful  jwints  ( />om/a 
douloureux).  They  were  iii*8t  fully  describe*!  by  Valleix,  iu  1841,  for  the  difFeix'nt 
forms  of  neuralgia,  and  they  have  considerable  diagnostic  imi>or{ance,  since  they 
may  often  be  found,  not  only  diyiug  the  attack  itself,  but  also  during  the  free 
intervals,  although  in  a  lesser  degree.  The  painful  imints  always  corr<»spond  to 
certain  places  in  the  coui'se  of  the  trunk  or  the  larger  branches  of  the  atTected 
nerve,  and  ai-e  found  especially  where,  in  marked  aiid  deep  pres.siire  on  the  nerve, 
we  can  press  on  s<mie  firm  part  beneath.  They  are  probably  always  due  to  an 
abnormal  sensitiveness  to  pressiu*e  in  the  affected  iiei^ve  itself.  In  many  cases  of 
neuralgia  they  may  of  cniirse  lx»  wholly  wanting. 

Motnr  symptoms  as  well  as  sensory  are  not  infrequent  in  neur.ilgia.  Co-exist- 
ing symptoms  of  paralysis  must  always  hd  regarded  as  a  complication  caused  by 
some  coarse  lesion  of  the  motor  nerves;  hence  in  ordinary  idiopathic  neuralgia 
they  are  entirely  absent.  Tlie  co-existing  .symptoms  of  motor  irritation,  which 
are  often  seen,  are  usually  diiTctly  dejjendent  upon  the  neui*algia,  ht>wever,  and 
hence  are  to  be  regarded  as  reflex  contractions,  set  up  in  the  muscles  by  the  great 
irritation  of  the  sen.sory  nerves. 

Vaso-motor  symptoms  are  often  seen  in  neuralgia.  In  the  face  especially,  in 
trigeminal  neuralgia,  we  nften  sec  a  marked  pallor  or  a  decided  reddening  of  the 
skin  and  conjunctiva.  Abnormal  secretions,  of  teal's  or  sweat,  may  also  be  seen 
during  the  attack  or  at  tlio  enti  of  it.  We  do  not  know  whether  all  these  symp- 
toms arise  from  direct  or  reflex  nervous  irritation.  Trophic  disturbances  are 
noticed  in  various  ways.  During  the  attiK'k  we  see  eruptions  of  urticaria,  or  still 
more  frequently  of  herpes  vesicles,  along  the  course  of  the  affected  nerves,  as  in 
herpes  zoster.  In  severe  and  protracted  neuralgias  permanent  changes  in  the 
tiasuee  have  been  repeatedly  seen  in  the  parts  supplied  by  the  affected  nerves. 
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Among'  these  are  a  falling  out  or  a  whitening  of  the  hair,  or  more  rarely  an 

ahuonnally  great  growth  of  hair^  tliickening-  or  atro])hy  of  the  skin,  staining  or 
pigmentation  of  the  skin,  etc.  Ijastly  we  may  mention  that  during  the  neuralg-ic 
attack  we  sometimes  find  a  diminished  frequency  of  the  pnlse. 

The  general  nutrition  of  the  tx^dy  often  does  not  suffer  at  all  in  neuralgia,  but 
in  many  cases,  especiaUy  when  sleeping"  and  eating  arc  constantly  disturbed  by 
tlie  attacks  of  pain,  the  disease  gradually  has  a  noticeable  action  on  the  whole 
ronstitutioiK  The  patient  becomes  pale  and  emaciated,  and  often  the  persistent 
afid  diKtressing  pain  innot  without  influence  on  his  mental  condition.  He  beconiea. 
irritiible  and  inclined  to  melancholy.  Patients  have,  in  repeated  instances,  even* 
committed  suicide  as  a  result  of  severe  and  incurable  neuralgia. 

The  whole  course  of  neuralgia  shows  the  greatest  diversity.     As  has  been  said 
repeatedly,  the  onset  of  the  disease  in  separate  attacks  Is  the  chief  characteristic 
feature.    The  precise  pathogenesis  of  these  attacks  is,  of  course,  entirely  unknown 
to  us»    These  attacks  usually  come  on  every  day  or  several  times  a  day,  or  some- 
times at  greater  reguhir  or  iri'egnlar  intervals.    They  may  last  only  a  few  minutes, 
or  several  hours.    During  the  period  between  the  attacks  many  patients  feel  qui! 
well,  but  some  have  still  a  certain  sen sitiveness  of  the  skin.     Tlie  disease  a-s  a 
whole  sometimes  lastja  tudy  a  few  days  or  weeks,  but  soinetimos  it  ixirsists  with 
manifold  variatioiLs  for  years  and  years,  and,  in  a  word,  is  not  capable  of  im- 
provement; although,  on  the  other  hand,  there  are  recoveries  after  the  disease 
has  lasted  for  years.     In  many  cases,  of  course,  the  disease  de]>ends  upon  the  pre»-| 
ence  of  some  definite  anatomical  cause,  such  as  a  tumor,  a  disea.se  of  the  bone,  op 
an  aneurism. 

Majiy  details  as  to  prognosis  and  also  as  to  the  diagnosis  of  neuralgia  will  he 
spoken  of  in  the  following  chapter. 

General  Treatment  of  Neuraigia. — Frophylaxis  of  neuralgia  is  possible  in  this 
way,  that  certain  constitntiontU  anomalies,  such  as  anaemia  or  a  general  nervous 
predisposition,  favor  its  appearance,  as  we  have  seen :;  and  in  attacking  these  condi- 
tions, we  may  recognize  a  factor  which  can  prevent  to  a  certain  degree  any  subfle-j 
quent  development  of  neui-algia.  It  is  still  more  impoilant,  in  petiple  who  hai 
already  suffei^ed  fi-om  neuralgia,  to  prevent  the  return  of  the  atl'ection  if  we  can. 
For  this  object  we  must  tn-st  consider  the  strenglhening  of  the  whole  biidy,  in 
order  ict  make  it  better  resist  the  actiiua  of  any  cause.s  of  disease.  The  measures 
to  be  chiefly  employed  for  this  purpose  are  pmper  food,  goixl  air,  baths,  sea-bath- 
ing, cold  bathing,  gymnastics,  etjc.  Of  course,  we  must  also  purticnlai'ly  guai'd 
the  part  of  the  IkmIv  that  has  once  been  atlackwl  from  any  irritation,  such  as  cold, 
mechanical  irritants,  or  over-exertion. 

In  treating  neuralgia  itself  we  must  alway.*^  look  first  with  great  care  for  s^mie 
causal  fartor,  which  may  he  accessible  to  treatment.  Tins  fulfillment  of  the 
caasjil  indication  is  often  p^issible  in  neuralgitis  which  are  due  to  mtH.^hanical 
causes.  The  extirpation  of  tumors,  the  excision  of  cicatrices,  the  removal  of  for- 
eign bodies,  the  treatment  of  inflammatory  new  growths,  of  syphilitic  affections, 
of  aneurisms,  etc,  is  in  many  cases  attended  by  brilliant  success,  but,  of  course,  in 
many  other  cases  the  underlying  disease  is  unfortunately  not  amenable  to  success- 
ful treatment.  We  shiiuld  also  carr>'  out  a  causal  treatment  in  the  neuralgias 
which  are  to  l>e  referred  to  general  anitmia,  Ui  a  general  neuropathic  constitution, 
to  hysteria,  etc.  In  such  cases  we  must  always  a.scril>e  great  value  to  the  general 
treatment,  such  as  diet,  manner  of  life,  baths,  iron,  and  nervines,  as  well  as  to  the 
special  treiitment  directed  against  the  neuralgia;  and  the  same  holtls  true^  of 
c-ourse,  in  the  neuralgias  occnrriiig  in  dial>etes,  gout,  and  syphilis.  Lastly,  we  may 
fulfill  the  causal  indication  in  the  malarial  neuralgias.  If  neuralgia  comes  on  at 
apppoitiroately  regular  intervals  in  persons  who  come  from  a  malarial  district,  and 
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who  perhaps  have  already  suffered  from  other  malarial  affeclions^  the  eichihition 
of  quinine  in  large  doses,  twenty  to  forty-live  grains  (grin.  l'5-:iO)  at  once^  will 
usually  speedily  cut  short  the  atUiok.  In  obstinate  castas  in  which  quinine  does 
no  good,  we  should  try  arsenic,  as  B^ovvlers  s<jlntion.  In  many  loxic  neuralgias, 
too,  from  lead^  mercury,  or  alcohol,  our  first  endeavor  in  treatment  should  Uq  to 
remove  the  cause  of  the  diseu:»e. 

In  all  cases  where  the  causal  treatment  can  ilot  be  caiTied  out,  or  where  it 
alone  is  not  sufficient,  we  must  consider  those  numerous  remedies  and  methods  of 
treatment  which  corresprnid  to  the  indicatio  morbi  and  to  the  symptoniiitie  intiica- 
tions.  Starting  with  the  hypothesis  of  an  iiitlammatory  condition  of  the  nerve,  we 
have  often  tried  to  exert  a  favorable  influence  on  the  disease  by  local  derivatives^ 
mustard  plasters,  irritating  embrocations,  such  as  spirits  of  mustard,  verittrine  oint- 
ment (two  and  a  half  per  cent.),  or  tincture  of  iodine,  or  by  blisters,  or  even  by  the 
cautery.  Tlie  remedies  tii-st  mentioned  are  used  only  in  nuld  cases.  Vesicatories, 
placed  along  the  coui*se  of  the  atfected  nerve,  or  behind  the  ear  in  facial  neu- 
ralgia, sometimes  act  very  well  in  fmsh  cases,  especially  those  of  a  '*  rheumatic" 
character.  We  re*i<jrt  to  the  hot  imu  chietly  in  old  and  very  severe  cases,  in 
which,  indeed,  especUlly  in  sciatica,  some  very  favorable  results  have  been  thus 
obtaineil. 

The  local  electrical  treatment  of  neuralgia  is  more  important  and  more  efficient 
than  tlie  remetlies  mentione<L  Although  we  do  not  know  certainly  how  electricity 
acts,  still  it  is  unque^stionably  often  attended  with  g-read  succciiis  in  Uie  treatment  of 
neuralgia.  We  many  tinie.s  .secure  an  improvement  in  the  symptoms,  which  is  of 
cx>urBe  temporary,  even  in  thoH«?  cases  where  the  special  cause  of  the  disease  is  not 
influenced  by  tlie  electricity,  although  in  idiopathic  neuralgias  in  fresh,  and  some- 
iinvBA  even  in  old  cases,  we  can  ofl-cn  obt^iin  a  complete  cure.  There  are  no  ffen- 
eral  rules  with  regard  t«D  the  methods  to  be  employed,  since  different  specialists 
have  their  own  favorite  methods.  The  following  forms  of  application  are  most  in 
use  and  are  most  to  be  n^'coinmeodftl:  I.  Stiibile  action  of  tlte  anode  of  a  constant 
current  on  the  atf«*cte<l  nerve-trunk  over  as  groat  an  extent  as  possible,  especially 
on  any  painful  points.  We  mustentircly  av^oid  any  great  variations  in  the  current 
or  interruptions  of  it.  We  gradually  iticrcaHe  the  intensity  of  llio  curitmt  up  t<i 
medium  stronprth.  The  sittings  should  last  tliree  to  mx  minutes,  and  si>nietimes 
even  longer,  and  must  be  rcjiealeil  dtuly.  3.  In  neuralgia  of  the  larger  nerv«>s  we 
should  use  a  sUtbile  descending  (sometimps  riscending)  constant  current,  in  which 
the  anode  is  placed  on  tlie  most  central  innnt  of  the  nerve-trunk  available,  or  on 
the  vertebral  column,  and  the  cathcMle  on  dilferent  peripheral  [wints.  a.  The 
farsdic  current  als*^  frequently  acts  very  well.  We  fumdixe  (he  nerve  either  with 
a  moderately  strong  "increasing'*  current,  or  we  apply  the  wir<>  brush  to  the  skin 
over  the  affected  nerves.  The  latter  nietbiMl  is  very  painful,  but  it  is  f>ften  attended 
with  excellent  results.  4.  Some  elet»tro-therapeutists.  like  Moritj.  Meyer,  lay  stress 
upon  the  stabile  apj>lication  of  the  anode  of  the  constant  current  to  any  pfdnful 
points  on  the  vert^'bral  column,  such  as  have  been  described  in  rnanv  neuralgios 
by  Trousseau. 

As  a  general  rule,  it  Is  always  well  to  begin  with  a  mild  and  very  cautious  use 
of  electricity,  and  not  to  go  on  to  the  stn>nirer  enrrent.s  until  later.  Ele(?tricity 
often  acts  brilliantly  at  once,  during  the  attack  of  pain,  but  sometimes  no  improve- 
ment is  seen  until  after  several  sittings.  If,  after  two  or  three  weeks,  we  obtain 
no  result  at  all^  after  employing  different  methods  of  applying  electricity,  it  is  the 
best  plan  to  give  up  electrical  treatment  entirety  as  n«*t  suited  to  tlie  case. 

In  the  trt^atment  of  neunils-ia  we  must  consider  a  nnniber  (»f  internal  remedies, 
aa  well  as  electricity;  some  of  these  act  symptomatically,  like  tlie  napootics.  while 
others  have  obtained  the  reputation  of  having  a  specific  action.      Among  the 


520 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


latter,  quinine  has  decidetlly  the  gi'eatest  value.  In  sevei-©  cases  quinine  may 
do  exceileiit  sei'vice,  not  only  in  nialai'ial  neumlgias,  although  most  surely  m 
these,  but  also  in  ** idiopathic'''  neuralgias.  It  is  in  these  cai»es  that  the  remedy  is 
giveu  in  large  doses.  We  bcgiu  with  tifteeu  to  thirly  grains  (^rui.  1-2;  a  dav 
best  given  in  one  dose,  and  in  severe  crises  we  may  ijicrease  to  sixiy  or  seventy-tivo 
gi*ains  {gnu.  4-5;  ur  more.  We  see  the  best  re-sulLs  from  quinine  in  irigeminal 
nem-algia,  while  in  other  forms,  like  sciatica,  it  is  umeh  lass  ctlicient.  Some  cure« 
have  been  obtained  by  sfdicylaie  of  sodium.  Antipyriue,  in  hfteen  to  thirty  grain 
(grm.  1-2;  doses,  autiiebrine,  in  three  to  seven  grain  {gvm.  0*25-0*5)  dosea,  aiid  phe- 
nacetine,  iu  seven  to  tlfteen  grain  (grm,  US-i)  doses,  have  lately  been  very  often 
used.  ISext  in  rank  come  arsenie  and  bromide  of  jwjtassiuni.  The  former  is  given 
iu  pill  form  or  lis  Fowlei-'s  hohition,  iive  di'ops  thi\^e  times  a  day,  increasing  gradu- 
ally. BroujiiJe  of  i>otassium  acts  only  in  lai-ge  do.ses,  forty-five  to  seven ty-tive  to 
a  hundivd  and  tiity  grains  a  day  (grm.  3-5-10).  Among  the  many  other  remedies 
which  have  been  recommended,  we  may  mention  hei-e  ergotine,  internally  and 
subcutaneously,  oil  of  turpentine,  oxide  of  zinc,  valerianate  of  zinc,  tinctiire  of 
gelsemium,  aconitine,  phosphorus,  iodide  of  potas.sium,  s\d)cutane^jas  injections  of 
osmie  acid,  ten  to  fifteen  minims  {grm.  U-5-1)  of  a  one-per-ceut.  solution,  etc. 

In  all  severe  iieui'algiiis  the  use  of  narcotics,  especially  of  nK>rplMne,  is  unavoid- 
able. Morphine  is  used  iilmost  exclusively  dui'ing  the  attack,  and  is  best  given  as 
a  subcutaneous  injection  of  one- twelfth  to  one-sixth  of  a  grain  (grm.  0  005-0  01  j  in 
the  vicinity  of  the  painful  uprt.  The  anodyne  effect  almost  invariably  fo Hows* 
but  iu  obstinate  and  protracted  cases  the  patient  gradually  become.s  accustomeil  to 
the  remedy-  We  must  then  resort  to  still  larger  ilo^es,  and  the^^e,  too,  finally  fail 
in  their  eifect.  Among  the  victims  of  the  morphine  habit  wo  find  many  i)aticnts 
who  have  suffei-ed  or  who  still  sutFer  from  severe  neuralgia,  .so  that  we  must 
always  l>e  very  cautious  and  conservative  in  the  |>r'otracl.ed  use  of  morphine. 
We  should  be  especially  cautious  before  deciding  to  put  the  hypodernjic  syringe 
into  the  patient's  own  hand.  Many  physicians  ascribe  not  only  a  palliative  but  a 
permanent  benefit  to  injections  of  morphine  ui  neuralgia.  W'e  sometimes  see,  in 
fact,  that  mild  neuralgitis  i-exiover  under  the  exclusive  use  of  morphine  injectionsji 
but  these  ai-e  probably  crises  of  spontaneous  recovery.  The  internal  use  of  mor- 
phine and  opium  preparations  is  decidedly  inferior  to  the  suteutaneous  adminis- 
tndion  in  certainty  and  rapidity  of  action-  The  external  application  of  narcotic 
oijdmente.  or  embrocations,  is  much  employeil  in  practice,  but  it  appcare  to  be  of 
advantage  only  in  milder  cases.  We  prescribe  ointments  with  extract  of  opium 
(one  to  ienX  extract  of  belladonna  ftwo  to  ten),  exliiRt  of  opium  and  veratrine 
(one  part  of  each  to  twenty  of  simple  ointment),  etc.  We  may  also  use  chloroform 
fetpial  parts  of  chloroform  and  oil  of  hyoscyamus)  and  ether.  Cliloml  and  also 
paraldehyde  are  often  pres<^ril>ed  in  chronic  neuralgias  for  their  I lypnotic  effect 
Croton  chloral  has  Ijeen  especially  i^ecommendcd  in  neuralgia.  Finally,  we  must 
add  that  Bome  pliysicians  have  pi-aised  the  anodyne  effect  of  subcutaneous  injec- 
tions of  atropine^  gr.  Vn«  to  '/,„  to  »/,J  (grm.  0"000&-0-001-0-003I)  at  a  dose, 
sometimes  even  in  cases  where  morphine  does  not  act. 

In  severe  ca.«ies  the  surgical  treatment  of  neuralgia  is  often  of  great  importance 
— llie  section  of  nerves,  neurotomy,  or  the  excision  of  a  portion  of  the  nerve,  neu- 
rectomy—in  order  to  prevent  the  union  of  tlie  dividerl  nerve.  W^ithout  doubt  tliis 
otK?ratioii  is  often  attenfled  with  success;  but  in  sotno  cases,  of  course,  it  has  no 
effect  at  all  on  the  disease,  or  else  the  neuralgia  returns  with  its  old  severity  after 
a  temporary  improvement.  We  can  understand  the  success  of  neurotomy  iu  cases 
where  we  can  a-ssume  that  the  cause  of  the  ahnormal  sousory  irritation  is  peripheral 
to  the  point  of  section ;  but  observations  are  re]>ijrted  in  lilcratui-e  where  the  opera- 
tion has  had  a  favorable  inlluonoe  even  on  central  neuralgias.     The  operation  is 
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t(>  be  proposed  only  in  severe  cases,  where  all  other  remedies  have  been  tried  in 
vain,  and  the  patient  can  always  be  promised  tlie  possibility,  or  even  the  proba- 
bility, of  success,  but  never^  the  cA^rtaiiUy  of  it.  Besides  section  of  the  nArves^ 
nerve  Btreti-liin^  han  lately  been  frequently  tried  in  neuralgia— sometimes,  but  not 
always,  with  distinctly  gcxni  result:;. 

The  chief  question  as  to  the  use  of  baths  arises  only  in  tlie  treatment  of  neural- 
gias in  the  domain  of  the  nerves  of  the  extremities,  especially  in  sciatic^  and 
therefore  these  and  mujisage  will  be  spoken  of  nioi'e  in  detaU  in  connection  with 
the  separate  forms  of  neuralgia. 

We  see,  then,  that  a  large  number  of  remedies  are  at  our  command  in  the  treat- 
ment of  neuralgia,  and  that  the  choice  among  them  is  not  always  e^i^iv.  In  any 
given  case  we  look  for  the  causal  indication,  and  ti'y  to  fulfill  it  if  iKiSvSible.  In 
the  many  cases,  however,  where  we  fail  to  find  this,  we  must  first  of  all  try  to 
alleviate  the  pain,  for  which  purpose,  if  external  derivatives  do  not  suthce,  our 
most  effective  remedy  is  morphiue.  We  mu.st  then  lay  out  a  si>ecial  plan  of  tretit- 
ment.  We  try  electricity,  or.  if  tliLs  he  nc»t  practicable,  one  of  the  other  remodit^.5 
mentioned  above.  We  put  most  trust  in  quinine,  especially  iu  fresh  cases;  among 
other  remedies,  in  anaemic  persons,  arsenic,  and,  in  more  rtibust  pej-sona,  bromide 
of  potassium  are  of  service.  If  all  these  and  similar  remedies  give  no  aid,  in 
proi>er  cases  we  tuay  still  hope  for  success  fi^im  operative  interference,  or  else  we 
must  confine  ourselves  simply  to  a  iJUi-elv  symptomatic  treatment  with  narcotics. 

^^^B  THE  INDnrmnAL   forms   or  NZ?tmALGIA< 

^^HB  1.   NEUItAliOlA  OF  THS  TRIGEMINUS. 

P  ( Pintsapalifia.     Tic  doulour«ux^     FoihtryilVt  ]'o^-nch«,) 

iBtiology.— Trigeminal  neuralgif.  is  one  of  the  commonest  and  most  im|wr- 
tant  neurali^iiLs.  Iu  its  origin  many  caiLses  and  jiredisposing  factoi-s  of  jill  sorts 
play  a  part,  as  we  have  leariH*d  in  the  prece<li ng  chapter.  Many  cases,  esixxnally 
the  milder  ones,  come  from  taking  cold.  Sometimes  we  c^in  not  find  any  definite 
li  cause.  IVIalarial  neuralgias  are  very  often  localized  in  the  region  of  the  trigemi- 
&US.  Tlie  other  especial  causes  which  may  give  rise  to  trigeminal  neuralgia  are 
diseases  of  the  cran till  Ixmes  and  ix^riosteum,  very  often  diseases  of  the  teeth,  ca- 
ries^ exostoses,  and  anomalies  in  development  and  position;  and  alsf^  diseases  of 
the  nasal  and  fitmtal  cavities  as  welt  as  of  the  middle  ear.  Romberg  found  an 
aneurism  of  the  internal  carotid,  pressing  on  the  Ga.sserian  giin^litm,  as  a  canso 
of  a  severe  and  incurahle  c^'ise.  We  have  since  seen  a  precisely  analogous  case. 
Lastly,  exces.sive  use  of  the  eyes  is  not  infrequently  related  to  the  development  of 
trigeminal  neuralgia. 

Symptoms  and  CourBe.— The  attacks  of  pain  in  neuralgia  of  the  fifth  pair  are 
usually  quite  intense,  and  in  severe  cases  they  may  attain  a  most  distressing  and 
terrible  severity.  They  arise  either  entirely  without  can^e,  or  from  some  slight 
influence,  like  washing,  taking  physical  exercise,  or  mental  irritation.  The  pain  is 
usually  limiteil  to  tlie  distribution  of  the  different  branches  of  the  trigeminus,  but 
it  sometimes  shoots  into  the  occiput,  the  back  of  the  neck,  the  shoulders,  etc.  We 
can  often  perceive  reflex  twitchings  in  the  face,  e»ptx;ially  blepharospasm,  and 
twitching  of  the  corners  of  the  mouth.  The  vaso-motor  disturbances  are  noticed 
at  Erst  OS  abnormal  pallor,  but  later  usually  as  quite  an  abnomial  rednesa  of  the 
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face  and  conjuDoliva.     In  neuralgia  of  the  upper  two  branches  we  often  see^  dur- 
ing the  attack,  an  unusually  ^reat  »eci^tioJi  of  tears.     An  excessive  flow  of  salivi 
and  an   increased  secreiion   firom  the  nasal  njucous  membmne  are  more 
Sometitne%  but  still  quite  rarely,  we  see  lieriK>tic  eruptions  in  the  coui-se  of 
afi'ected  nerve,  zoster  frontalis,  herpes  of  the  conjunctiva,  etc.      In  some  cas 
too,  more  severe  diseases  of  the  eyes,  belonging  to  tlie  category  of  neuroimraJytic 
opiitlialinia,  have  been  observed.     In  ncuralji:ias  tlial  Lave  lasted  longer,  we  often 
see  still  further  trophic  disturbances:  clianges  in  the  skin  and  subcutaneous  iMillu- 
lar  tissue,  the  hair  turuijig  gray  or  falling  out  in  the  frontal  region,  etc. 

Most  trigeminal  neuralgias  are  situated,  not  in  the  whole  distribution  of  the 
nerve,  t)ut  oiiJy  in  one  or  more  of  its  branches  (see  B'ig.  57,  page  513).     We  accoi 
ingly  dtslinguish  :  1.    Neuralgkt   of  the  first   branch    iophthalniic  neuralgu 
w4iich  is  espi^cially  frequent  as  supra-orbital  or  frontal  neuralgia.     In  this  we  fii 
as  a  rule,  that  pr-essui-e  on  the  |X)int  of  exit  of  the  nerve  at  the  snpra-orbital  foi 
men  is  more  or  less  painful.     More  rarely  we  find  i>ainful  points  also  on  the  nose, 
at  the  inner  angle  of  the  eye,  or  the  parietal  eminence,  etc.     2.  Netfraigia  of  the 
second  branch  (HUpra- maxillary  neuralgia)  is  most  frequent  in  the  distribution  «jf 
the  infra-i-irbitai  nerve,  infra-orliitiil  neuralgia,  with  the  chief  jminful  point  at  iJie 
infraorbital   foramen,   and   otliers  on   the   zygoma,   on   the   upper  lip,   etc.     3, 
A^euralgia  of  the  third  branch  Unf  ra-max diary  nenralgia  >,  whose  most  frequent 
seat  is  in  the  territory  of  the  inferior  alveolar  nerve  ;  but  neumlgia  also  occui's  u 
the  teinix>ral  n^gion.  in  the  auriculo-temporal  nerve,  and  in  the  tongue,  in  the 
gual  nerve.     The  cliief  painful  point  is  at  the  mental  foramen. 

The  general  course  of  neuralgia  of  the  fifth  pair  diflej-s  very  much  in  dififerei 
cases.  We  see  vl\  forms,  from  the  mildest,  which  rapidly  passes  off,  to  the  sever-" 
est  and  incurable  types,  which  may  drive  the  patient  to  despair  and  eiren  to  sui* 
cide.  In  general,  neuralgia  of  the  first  branch  usually  belongs  to  the  rclalivt^'ly 
milder  fi)rms  ;  neuralgia  of  the  second,  and  esi>ecially  of  the  thirtl  branch  to  the 
severer  forms.  Trousseau  has  termed  a  particulaidy  severe  form  "epileptiform 
nenralgin,"  although  wec^n  find  no  definite  rehdiun  between  this  disease  and  gen- 
uine epilepsy.  We  can  find  no  cause  for  epileijtiform  neuralgia;  the  attaclts  of  it 
come  on  with  the  greatest  intensity  either  after  brief  pauses  or  after  intervals  of 
weeks  and  months,  and  they  defy  all  attempts  at  cure  with  the  greatest  obstinacy. 
It  is  worthy  of  note  that  this  form  appears  in  iudidduaU  witli  the  neuropathic 
taint 

BiagnOBiB.^In  all  pronounced  causes  the  diagnosis  of  trigeminal  neuralgia  is  j 
easy.  We  must  regard  accurately  the  distribution  of  the  pain,  its  paroxysmal  on- 
set, and  the  [xiints  of  prCvSsure.  Otherwise  in  a  sufjerficial  examiuatiou  we  may 
of  course  c<)nfuse  it  with  inflammatory  afTectious  of  tlie  bones  and  j^eriosteum, 
with  genuine  tooth-ache,  with  migraine,  and  with  other  forms  of  headache  and 
face-nche,  i 

Prognosis.— Tlie  prognosis  is  never  to  be  made  with  complete  certainty.     It  is      ! 
most  favorable  in  f j'csh  cases  which  have  a  manifest  cause,  which  may  be  removed, 
asa  b-Lsis  ;  but  if  the  affection  is  due  to  a  coarse  anatomic^il  cmise  which  can  not^ 
be  removed,  or  if  we  are  dealing  with  old  crises  "which  have  become  babitual,^H 
the  prognosis,  unfortunately',  is  often  utterly  unfavorable.  ^^ 

Treatment.— Tlie  treatment  of  trigeminal  uenralgia  rests  entirely  upon  the  I 
principles  given  in  the  preceding  chapter.  In  .searching  for  the  causal  indications 
we  must  look  cliiefly,  in  neuralgia  of  the  second  and  third  branches,  for  diseiised 
teeth,  and  also  in  all  cases  for  anj^  aifections  of  the  nose,  of  the  frontal  sinuses,  or 
of  the  middle  ear.  Carious  teeth,  which  are  painful  and  which  .seem  to  have  any, 
relation  to  the  neuralgia,  should  always  be  removed,  and  any  of  the  other 
tions  mentioned  ara  to  be  treated  on  siK*cial  principles. 
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Of  other  remedies  we  use  first  of  all  electricity,  the  anode  to  the  painfal  points^ 
with  the  cathode  on  the  back  of  the  neck,  or  the  wire  brush,  etc. ;  we  also  use 
quinioe,  Fowler's  solution,  and  in  severe  casc«  narcotics.  In  cases  where  the  neu- 
ralg"ic  attacks  come  on  with  approxinmte  reg'ularity,  quinine  especially  often  does 
excellent  service  ;  we  gfive  tifteen  to  twenty  g-ifiins  (grm.  1-1 '5)  at  tirst,  two  or 
three  hours  befoi-e  the  exi>ected  attack.  If  quinine  doc»^  no  jrood,  we  try  arsenic 
iu  not  too  small  doses,  and  if  these  remedies  are  unsuccessful  we  may  try  one  of 
the  other  drugs  nLM:onimended :  butyl  chloral  (croton  chloral)  in  two-  to  live-grain 
capsules  (g^rm,  0'1-0*3>,  or,  according-  to  Liebreich's  formula  : 

$  Croton  chloral gr.  Ixxv-  3  ijss.  (gnt\.  5-10) ; 

Glycerine.. 3    vj.  (g-nn.  20)  ; 

Aquie  destill. J    iv.  (grin.  120).     M. 

8.  One  or  more  tabiespooiifuls  every  five  or  ten  niiuutes. 

We  may  also  give  tincture  of  gelsemium  sempervirens,  five  to  twenty  drojis  several 
times  a  day  ;  aconitine  in  pills  of  "joo  *<>  I/no  o^  agrain  (gmi.  0*0003-0 'OOOST),  tliree 
to  five  tiines  a  day  ;  nitrite  of  amyl,  ammoniated  copper,  in  powders  of  one  or  two 
thirds  of  a  grain  (grin.  0*()3-0  04),  oil  of  turpentine,  [cannabis  iudica],ctc.  Spe<:^ial 
indications  for  all  these  remedies  can  not  be  given,  so  that  we  are  recomnieiideti 
simply  to  try  different  ones.  In  desperate  cases  Ti-oiisseau  has  ti'ied  very  large 
d«jjses  of  opium,  which  he  gradually  increased  until  he  gave  two  to  three 
drachms  { !)  (grm.  S-12i  a  day.  Sometimes  an  attack  may  be  diminished  or  short- 
ened by  compnission  of  the  ctirotid. 

If  a  sevei*e  neuralgia  jtersists  in  s])ite  of  rational  treatment  by  electricity  or 
drugs,  we  should  uot  delay  t-LMj  long  in  proposing  to  the  pal  lent  operative  treat- 
ment if  possible.  In  frontal  and  iiifi*a-orbitaI  neuralgia  esi>ecially  the  section  of 
the  nerve  is  a  companitively  slight  operattou,  which — of  course  with  many  failm'es 
—has  many  ejtcellent  results  to  show.  The  full  description  of  the  technicalities  of 
the  operation,  as  well  as  the  description  of  nerve-sti-ett-hing,  and  of  the  ligfiture  of 
one  carotid,  which  lias  been  done  in  some  desx>erate  cases,  must  l>o  left  to  the  text- 
books on  surgery.  [Unfortunately  the  only  operations  that  pinomiso  permanent 
benefit  are  the  more  serious  ones  of  re-section  of  the  nerve  at  the  foramina^  at  the 
base  of  the  skull,  or  excision  of  the  Gasserian  ganglion.— K.] 


2.  Ot'ciPiTAL  Neuralgia. 

Of  the  neuralgias  involving  the  sensory  region  of  the  upper  four  cervical 
nerves,  neuralgia  of  the  *x;cii)italis  major  is  the  most  frequent  and  practically  the 
most  importiint.  Besides?  the  factors  to  be  considered  in  all  neuralgias,  we  must 
pay  particular  attentmn,  in  n^gard  tn  aetiology,  to  diseases  of  the  upper  cervical 
sbrae— <iarips  and  new  growths,  Tlie  painful  paroxysms  may  attain  the  great- 
V^tieverity.  They  are  usually  located  in  the  two  occipital  nerves  at  once,  being 
accoiilingly  bilateral,  although  often  more  severe  on  one  side  than  on  the  other. 
Painful  points  are  most  frequently  found  midway  between  the  mastoid  process 
and  the  upper  cervical  vertcbne.  \''a8(j-rnotor  disturbances,  fi»lling  out  of  tlie  hair, 
etc..  have  been  often  observed. 

The  prognosis  is  comixiratively  favorable  in  cases  which  have  no  severe  anatom- 
ical diseasf?,  such  ns  spondylitis,  an  a  basis.  Tlie  most  efficieut  remedies  ai'e  str»>ng 
cutaneous  irritants;  to  the  back  **(  the  ne<'k,  vesicatories  in  fi-esh  cases,  the  constant 
current,  and  injections  of  morphine. 

Other  neuralgias  in  the  distribution  of  the  cervical  plexus  are  rare.  They 
occur  in  the  distribution  of  the  ticcipitalis  minor,  which,  according  to  Seeligmiil- 
ler,  is  quite  frequently  due  to  syphilis,  and  then  is  easily  cured  by  iodide  of  pot-is- 
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Bium,  and  in  the  dtstribuLion  of   tlio   gi-eat   auvknilar  and  the  siipra-claviculj 
ntirves.     A  phrenic  ucMiraliiria  even  biis  been  dt^crilied,  in  which  tlie  pain  extenc 
alonp  the  couree  of  the  phi*t3iiic  nerve  to  the  insertion  of  the  diaphragm;  but  this 
is  at  all  events  very  i-art*. 


3.  Neuralgia  in  the  Region  of  the  Brachial  Plexts. 

{('^rvifo-hrachial  X^ural^ia.) 

Brachial  neui-algfia  lh,  on  the  whole,  rare,  and  it  is  hardly  ever  strictly  limit 
to  tlie  distrihutiim  of  a  sing^k?  nerve.  In  general,  the  radial  and  ulnar  nerves  are 
rather  more  frequently  affected  than  the  median.  We  also  see  at  times  neuralgia 
of  the  internal  cutaneous  ner\'e.  In  regaixl  to  ji?tiolc>n^y,  we  have  to  mention  iirst 
wounds  and  contusions  of  the  nerves,  and  also  cicatrit^s  and  foT-eitrn  bodies.  The 
amputation  neuralgias  also  belong  to  this  class.  Severe  neuralgia  in  which  the 
jwiin  may  extend  over  a  greater  x>art  of  the  whole  arm  is  sometimes  seen  after  in- 
jury of  the  lingers  (crushing,  cuU,  etc.).  In  some  of  these  cases  we  may  have  to  do 
with  an  ascending  neuritis,  starting  from  injury  of  a  small  nerve  branch;  in  other 
causes  there  are  probably  cicatricial  contmcUons,  laickenings  of  the  neurilemma, 
or  small  neuromata  developing  after  the  injury,  which  excite  the  pains.  The  ''am 
putation  neurtilgias,"  which  are  often  very  severe  in  amputation  stumps,  are  due 
neuromata  which  form  on  the  cut  ends  of  nerves.  Severe  neurtdgia  often  arii 
from  pressure  on  the  brachial  nerves,  as  in  cases  of  tumors  in  the  axilla  (cancer, 
etc.),  aneurisms  of  the  aorta,  etc.  Rheumatic  neuralgia  may  also  occur.  Doubl 
brachial  neuralgia  should  always  excite  suspicion  of  disease  in  tlie  neighborhrxxl 
the  upi>er  posterior  nerve  roots,  especially  of  cervical  pachymeuiugitis,  spondylit 
of  the  lower  cervical  vertebne.  etc. 

We  have  little  to  add  concerning  the  special  symptomatology  of  brachial  nea- 
mlgia.     The  pain  is  usually  ascrilK?d   to  the  wlujle  course  of  the  nerves  withnu 
being  very  exactly  localized,  as  we  have  stated.    Painfid  points  are  sometimes 
found  over  the  brachial  plexus,  over  the  radial  on  the  external  sm'face  of  the 
upper  arm,  over  the  ulnar  in  the  sulcus  at  the  internal  condyle,  over  the  medi 
at  the  inner  hortler  of  the  biceixs,  and  where  tlie  cutaneous  nerves  emerge  from 
the  fascia?.     Vuso-motor  and  ti'ophic  disturbances  have  sometimes  been  seen,  as 
''glossy  fingers,"  a  peculiar,  shiny,  atrophic  condition  of  the  skin  of  t!ie  fingers. 
In  severe  neuralgia  a  pronounced  ati-ophy  of  the  whole  arm  hjts  alsc»  Ix^en  observed. 
The  diagnosis  is  usually  easy;  we  must  bear  in  mind  only  tbe  risk  of  confu&io; 
with  articular  affections. 

Tlie  treatment  of  brachial  neuralgia  is  often  no  easy  task,  since  we  fi^quentl 
have  to  do  with  protracted  and  obstinate  diseases.  The  causal  indications  should 
be  met  if  possible;  besides  those  we  should  make  use  chiefly  of  electr*icity  (the  de- 
scending galvanic  current  along  the  affected  nerves).  We  may  also  use  narcotics, 
morphine,  cocaine,  sodic  salicylate  to  alleviate  pain,  antipyrine,  phenacetine,  etc.; 
and  lastly  hx^al  warm  iieat  baths.  In  severe  cavses  we  must  consider  the  poi 
sibility  of  surgical  iuterference,  such  as  nerve-stretching,  the  extirpation  of  ci 
trices,  etc. 

4.  Intercostal  Neuralgia. 
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tTheTieuralgia^s  of  this  class  are  almost  always  pur©  intercostal  neuralgias,  sin' 
the  posterior  doi'sjil  branches  of  the  thoracic  nerves  are  only  exceptionally  in- 
volved.    The  middle  intereostal  nerves,  from  the  fifth  to  the  ninth,  ait)  usually, 
affected,  one  or  more  of  them  being  attacked  at  the  same  time.    The  affectii 
is  much  more  frequent  on  the  left  side  than  on  the  right. 
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In  regard  to  «*tiolo^',  it  is  imiM>rtant  to  remember  that  obstinate  intercostal 
Qeural^as  are  often  a  symptoni,  and  fur  a  long'  time  the  only  symptom,  of  severe 
organic  disease,  es]>efiaJiy  altVtions  of  the  ribs;  diseases  of  the  vertebrae,  snc-h  as 
caries  and  carcinoma :  diseases  of  the  cord,  such  as  tabes  dorsalis,  spimil  men* 
ingitis,  and  turaoi-s;  uu<i  aueurism  of  the  aorta.  Genuine  idiopathic  intercostal 
neuraJ^"ia,  however,  is  often  met  with,  as  well  as  these  symptomatic  forms,  espe- 
cially in  aniemic  and  nervous  women  and  girls  in  youth  and  middle  life.  Trau- 
matic lesions  of  the  intercostal  nerves  ajid  taking  cold  also  play  a  part  in  the 
aerology. 

The  pain  in  intercostal  neuralgia  may  attain  a  remarkable  severity,  and  is 
usually  iDcreafied  by  any  considerable  rnoveinent  of  the  thorax.  Hence  the  patient 
avoids  deep  inspirations,  coiighmg,  loud  talking,  etc.,  us  muoli  as  possible.  We 
usually  find  three  painful  points— one  near  the  vertebral  column,  one  sotnewhere 
in  the  middle  of  the  nerve,  and  a  thiiil  near  the  sternum  or  over  the  rectus  abdorai- 
nw.  We  may  mention,  among  the  ti-ophic  distarbauces,  the  comparatively  fre- 
quent occurrence  of  herpes  zoster.  In  such  c-ases  we  probably  always  have  an 
actual  neuritis  of  one  or  more  nerves.  The  pain  precedes  the  eruption  of  zoster, 
or  comes  on  at  the  same  lime  with  it.  It  often  lastK  for  a  long  time  after  the 
cutaneous  affection  has  healed.  The  formation  of  zoster  has  usually  been  con- 
sidered until  the  present  time  a  **  trophic  disturbiiuce,''  but  recent  careful  aaatom- 
ical  investigations  (A.  Dubler)  favi>r  the  hypothesis  that  the  foniiatiou  of  vesicles 
arises  simply  finira  a  direct  extension  of  the  inflammatory  process  from  the  ter* 
minal  branches  of  the  nerves  to  the  skin.  It  is  worthy  of  note  that  the  attacks  of 
zoster  often  exhibit  a  certain  epidemic  and  sometimes  even  an  endeuiic  dbitribu- 
tion,  so  as  to  suggest  an  infectious  agency.  The  almost  constant  swelling  of  the 
neighboring  lymph-glands,  in  the  axilhe,  at  the  lower  border  of  the  pectoral  mus- 
cle, etc,,  i>erhaps  supports  this  view. 

The  course  of  intercostal  ueuralgtia  depends  chiefly  upon  the  aetiology  of  the 
affection.  Primary  neuralgias  are  often  quite  obstinate,  but  on  the  whole  they 
usually  give  a  favorable  pmgnosis.  The  differential  diagnosis  between  genuine 
intercostal  neuralgia  and  rheumatic  affectioDS  of  the  muscles,  incipient  pleurisy, 
etc.,  is  not  always  easy.  In  tliese  cases  a  careful  physical  examination,  a  con- 
sideration of  the  localization  of  the  pain,  of  the  presence  of  painful  points,  and  of 
the  whole  coui-se  of  the  disease,  are  needed  to  prtrteet  us  from  erroi-s, 

The  treatment  is  governtHl  by  llie  genend  rules  given  in  the  previous  chapter. 
Blisters  often  act  very  well  in  fresh  case.s.  Ekn^tricily  is  given  by  the  faradic 
brush  or  the  coiistaul  current;  with  the  latter,  the  Ciith(xie  is  placed  on  the  verte- 
bral column,  and  the  anode  on  the  lateral  and  anterior  painful  jM>ints,  using  quite 
a  strong  stabile  current,  lu  severe  cases  we  can  not  avoid  injections  of  morphine. 
Herpes  zoster  heals  by  simple  treatment  with  salves  or  by  dusting  on  powders,  like 
one  part  of  zinc  oxide  to  two  of  .starch. 

Mastodynia  {Xt'umlyia  of  the  Mammary  Gfonrf).— Mastodynia  (** irritable 
breast "  of  Ast)ey  Cooper)  is  to  be  considered  as  a  special  neuralgia  in  tlie  distribu- 
tion of  the  intercostal  nerves.  It  occurs  almost  solely  in  women,  after  the  age  of 
puberty,  and  is  a  very  painful,  distressing,  and  obstinate  affection.  The  pain  ia 
either  continuous,  or  it  comes  on  in  sejmrate  paroxysms,  sometimes  accompanied 
by  vomiting.  Tlie  whole  breast  is  extremely  sensitive  to  the  touch.  We  know 
little  that  is  det^nite  as  to  its  aetiology.  Anremifi,  hysteria^  and  traumatic  action 
seem  to  have  some  influence  on  it.  We  .s<imetiuie.**  feel  little  imdules  in  the  breast, 
which  are  very  jKiinful  itiiftercula  dolorosa,  neuixnnata?),  and  which  may  some- 
times give  rise  to  the  suspicion  of  the  development  of  caivimima. 

The  disease  may  last  for  years.  Treatment  is  diJTicult.  Warm  packs  to  the 
breast  bandaging  the  breast,  and  especially  narcotics,  may  afford  relief,     Elec- 
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tricity  may  be  of  diHtinct  service.     In  the  worst  cases  operative  interferenois^ 
beeu  attempted — aiuputaiion  of  the  bi»east,  or  extirpation  of  the  paiuful  uodi 
but  its  results  are  uuc^^rtain. 


Neuralgia  in  the  Region  of  the  Lumbar  Plexus. 


As  the  neuralgias  of  this  class 


uiTil  show  few 


iliarities,  we  will 


^he      ■] 


neuralgias  oi  tins  class  are  rui-e, 
content  ourselves  with  a  brief  account  of  the  most  iniportaut  forms. 

Lumbo-abdominal  neui'algia  causes  pain  m  the  luuibar  region,  which  shoots 
into  the  buttocks,  the  bypogastrium,  and  the  genitals.  Crural  neuralgia  is  seated, 
in  part^  in  the  region  of  the  external  atiterior  cut:inoous  nerve  of  the  tliigh,  and  in 
part  in  the  region  of  the  cutaneous  branches  of  the  crural  uerve.  the  internal  and 
middle  cuUmeous.  Its  distribution  over  the  cutaneous  distribution  of  the  great 
saphenous  nerve,  the  inner  portiou  of  the  calves,  and  the  inner  border  of  the  foot, 
i«  especially  characteristic.  In  obturator  neuralgia  the  pain  extends  along  th 
inside  of  the  thigh,  down  to  the  vicinity  of  the  knee-joint  (see  Figs.  62  and 
page  515). 

In  thfeir  individual  characteristics,  all  these  neuralgias  agi'ee  with  what  has 
been  said  in  the  previous  chapter.  The  diagnosis  is  not  always  easy,  and  we  must 
pay  special  attention  to  avoid  confusing  them  with  atlectioiis  of  the  bones  and 
joints,  with  luml>ago,  renal  colic,  etc. 

6.   Sciatica. 

{iMchi/tfic  Niurahjia,     Malum  (Wunnii,) 

JEtiolc^y.^Next  to  trigeminal  neuralgia,  neuralgia  of  the  sciatic  nerve 
far  the  most  frequent,  and  prfictically  the  m(^t  important  form  of  neuralgia.  In 
contrast  to  most  of  the  other  neuralgias,  it  is  more  frequent  in  men  than  in 
women.  Cold,  wet,  and  over-exertion  of  the  leg  are  found  to  lx»  the  most  frequent 
a^tiological  factors.  Moi'e  i^ai'ely  venous  stasis  in  the  pelvic  veins  (hremorrlioitls) 
and  haliitual  constipation  give  risti  to  the  development  of  sciatica.  We  see  synip- 
Umiatic  neuralgia  in  the  region  of  the  sciatic  nei*\'e  in  pelvic  tumors,  caries  of  the 
sacrum,  and  analogous  atfwtiojis.  Other  traumalic  iutluences,  and  compi-essio; 
of  the  uerve,  as  in  constant,  uncomfortable  sitting,  are  sometimes  evident  ca 
of  the  disease,  Preasui*e  of  the  gravid  uteriLs  on  the  sciatic  plexus  may  sometim 
excite  sciatic^i,  antl  in  women  it  has  lieen  seen  as  a  result  of  delivery  by  forcej». 

Symptoms  and  Course. — The  pain,  coming  on  usually  with  mild  prcnlromata 
and  gradually  increasing  to  severe  jiaroxysms,  generally  begins  at  the  posterior 
surface  of  t!ie  thigh,  in  the  vicinity  of  the  sciatic  notch.  Ftm-iui  this  point  the 
lightning-like  pains  shoot  down,  usually  into  the  peroneal  region ^  the  outer  part 
of  the  leg,  and  the  outer  border  and  top  of  the  foot,  or  more  rarely  into  the  tibial 
region,  the  sole  of  the  ftM;t.  They  either  come  on  in  characteristic  neuralgic 
paroxysms,  or  tliey  are  moi*e  continuous,  and  are  then  described  by  the  ]iatient  as 
**  burning,"  *' boring,"'  and  the  like.  They  are  often  worse  at  nights  In  severe 
cases  the  kg  can  scarcely  be  moved,  owing  to  the  pain,  so  that  walking  l:>eccunes 
very  ditficult  or  almost  un possible,  and  the  affected  leg  is  kept  quiet  in  a  slightly 
flexed  position.  Very  often  the  pain  comes  on  aftej'  long  standing  or  sitting. 
Painful  poiuts  are  often  found  along  the  course  of  the  sciatic,  over  the  gluteus 
maxinms,  or  at  its  lower  Ixmler,  in  the  |K^plite^l  space  (tibial  nerve),  at  the  head 
of  the  fibula  (peroneal  nerve),  at  the  malleoli,  on  the  top  of  the  foot,  etc. 

Besides  the  pain,  we  often  tind  other  disturbances;  of  sensibility  in  the  affected 
leg,  such  as  pariesthesia,  hyperajsthesia,  or  slight  anresthesia.  Retiex  muscular  ten- 
sion, treraoi's,  and  even  complete  clonic  spasms  have  been  repeatedly  observed  in 
severe  coses.     A  slight  stiffness  and  weakness  of  the  leg  are  very  often  found.     A 
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slight  atrophy  of  the  muscles  often  develops,  hut  the  higher  degrees  of  atrophy 
indicate  that  there  are  serious  anatonucal  changes  in  the  nerve.  Eruptions  of 
'ioster  have  been  repeatedly  observed,  but,  on  the  whole,  it  is  rare. 

The  disease  lasts  several  weeks,  although  sometimes,  in  many  obstinate  cases,  it 
continues  for  mouths  and  even  years;  but,  except  in  cases  wJiich  have  an  iocunjble 
anatomical  lesion  as  an  underlying  cause,  the  temiination  is  at  last  usually  favor- 
able.    Relapses  ar€',  of  course,  quite  frecjuent. 

Diagnosis. — The  diagnosis  of  sciatica  is  easy  in  the  majority  of  tyjjical  cases,  but 
it  raay  sometimes  be  quite  difficult.  It  is  chieHy  confused  with  lumbago,  an  atnite 
cozitiji,  nervous  coxalgia  (vide  infra],  and  psmis  abscess.  We  must  also  bear 
in  mind  the  occurrence  of  sciatic  pain  in  the  beginning  of  tabes  dorsalis.  In 
doubtfiil  cases  we  can  decide  only  after  the  most  careful  physical  examination, 
embracing  every  part  and  function,  and  by  considering  the  localization  of  the  pain 
and  of  the  painful  points. 

Treatment. — Sometimes  we  can  obtain  favorable  results  by  folfllltng  the  causal 
indication.  In  regard  to  this  ive  may  mention  especially  the  improvement  of 
many  cases  of  obstinate  sciatica,  associated  with  habitufd  constipation,  by  method- 
ical treatment  with  laxatives,  especially  by  the  springs  at  Marienbad,  or  Kissingen, 
iand  also  improvement  after  the  removal  of  tumors,  foreign  bodi^  etc.,  when  they 
exist. 

In  regard  to  the  treatment  of  ordinary  sciatica,  we  must  first  take  care,  in  all 
^■evere  cases,  to  keep  the  leg  perfectly  quiet  and  in  a  good  position  during  the 
painful  paroxysm.  Usually  the  local  application  of  warmth,  warm  ix>ultices,  or 
bandages,  is  grateful  to  the  patient.  Sometimes  a  vapor  bath  gives  real  relief. 
More  energetic  local  derivatives,  blisters,  or  even  local  bhx>d-letting,  are  of  especial 
use  in  cases  of  "rheuma'.ic  origin."  If  the  pain  be  very  severe,  a  subcutaneous 
injection  of  morphine  is  the  only  certaiu  remedy,  and  is  s<imetimcs  indispensable. 
Embrocations  of  narcotics  are  also  frequently  pi'cst^ribed  in  practice. 

Of  the  other  remedies  to  l>e  considered  we  may  mention,  in  the  first  place,  elec- 
tricity and  massage.  In  electrical  treatment  we  usually  employ  quite  stnmg 
Iracendirig  currt^nts  with  Iivi'ge  electi-odes,  which  w^e  let  act  on  the  nerve  for  five 
"or  ten  minutes  a  day,  while  we  include  one  iK)rtion  of  the  nerve  after  another  in 
the  current.  Where  there  is  much  stilfuess  in  the  leg,  we  open  and  close  the  cur- 
rent a  few  times,  in  oi'dor  to  excite  timseular  contraction.  Many  cases  oi*e  suiliible 
for  the  use  of  the  faradic  current,  esjwcially  f<*r  the  wire  biiish,  Bt^sides  elec- 
tricity, massage  has  oft«n  givetj  exeellent  results  in  sciatica,  Detiiils  of  the  tech- 
nique to  be  en>ployed  may  be  found  in  the  si>eci£jl  treatises  on  this  important 
method  of  treatment.* 

Besides  electricity  and  massage,  baths  deserve  special  consideration  in  tedious 
Crood  results  are  of  ten  obtiiined  from  the  indifferent  thermal  baths,  s^lch  as 
Teplitz,  Wildlmd,  and  Wieslmden.  We  would  also  reconiniend  warm  Wal  douches 
autl  liot  sand  baths,  tike  Kostritz,  as  particularly  p|lici»^nt. 

In  j^neral,  we  can  promise  but  slight  results  from  the  very  many  internal 
remedies  recommended  against  scintica,  but,  if  there  be  ii  suspicion  of  syphilis,  we 
must  try  iodide  of  poUis-siuni.  Quinine  has  usitally  no  etFoct  in  sciatica.  We  some- 
times see  somewhat  better  results  from  the  exhibition  of  siidic  salicylate,  ant i- 
pyrine,  phenacetine,  etc.  We  have  also  very  rarely  seen  any  definite  action  from 
oil  of  turpentine,  which  is  much  used,  especially  in  England.  Some  good  i-esults 
lave  lately  been  obtained  by  injectiims  of  osuvic  acid  (see  page  520). 


•  Biwch,  "  Allfiromeino  Oithopfidie,  GymDiwtik  u.  Massage,^  Leipsio,  Vojjel,  18S2;  SohTcilter, 
"  PraktiHchc  .\nleitun(t  iwr  Bibftrnilung  diirvh  Moaaogo,"  Vjeiino,  IS'ia  [trnTii»lnUMi  bv  Mrrnlelmm, 
Philadelphia,  1SS7];  Rtll)iniiyr, "  I>1<'  Mikssii«:e  und  ihro  Von^ortiiung  in  Uer  prukt,  Modieia,"  Vicnnii, 
1888,  etc  [Omhatn, ""  A  TrcAtiae  on  Maauge,"  New  York,  1800]. 
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In  very  seTere  and  obstinate  cases,  in  which  all  other  remetlies  have  been  tried 
in  vaiu,  we  aj*e  justilied  in  proposing  to  the  patient  to  try  nerve-stretchuig-.  This 
oijeration  has  been  attended  with  very  good  results  in  some  cases— but  unfortu- 
nately j  of  course,  not  in  all.  Some  favorable  action  in  old  ca.ses  has  beeu  a.scribed 
to  the  us©  of  the  hot  iixin,  and  finally  it  may  be  mentioned  as  u  curiosity  that  dif- 
ferent observers  claim  to  have  oblaiued  a  recovery  from  sciatica  by  cauterization 
of  the  lobe  of  the  car ! 

[Menti<»n  should  Ix'  made  here  of  a  method  of  treatment  advocated  by  Weir 
Mitchell,  which  is  occasionally  useful  in  other  forms  of  iieuralg'ia  as  well  as  in 
sciatica.  It  consists  in  absolute  rest  of  the  leg  by  application  of  a  splint.  With 
this  he  combines  the  application  of  cold,  by  an  ice-bag  over  the  length  of  the 
nerve,  which  may  be  continued  for  a  number  of  hours. — K.J 

7.   NEtTRALOIA  OF    THE  GENITALS  A>T)  THE  RECTAL  REGION. 

Neuralgic  affections  of  the  parts  named  are  not  frequent,  bnt  still  a  number  of 
cases  have  been  described  by  different  observei^s.  The  pain  has  its  seat  either  in 
the  external  genitals,  or  in  the  nr<-thra,  or  in  the  anal  and  perineal  region.  The 
most  frequent  form  is  si>erL^iatic  neuml|ria  ("  irritable  testis  "of  A  stiey  Cooper)* 
in  which  thei-e  is  the  moat  intense  pain  in  the  spermatic  cord  and  the  testicles, 
which  is  almost  always  associated  with  an  extreme  hypersestliesia  of  the  affected 
parts.  The  treatment  of  this  form  of  neuralpu  by  narcotics  and  electricity  is  often 
unsuccessful,  so  that  in  severe  cases  resort  has  sometimes  been  had  even  to  cas- 
tration. In  women,  genuine  uterine  and  ovarian  neuralgia  seem  to  occur  espe- 
cially as  one  symptom  of  hysteria. 

Coccyodynia  is  the  name  of  a  form  of  severe  pain  in  the  coccygreal  region,  seen 
usually  in  women,  which  is  much  increased  by  walking,  defecation,  etc.  The 
affection  is  so  distressing  that  operations  have  been  repeatedly  performed  on 
account  of  it  to  remove  or  to  cut  around  the  coccyx.  We  have  twice  seen  this 
same  symptom  as  a  complication  of  tabes. 


CHAPTER  V. 
NBURALGIA   OF  THE    JOIKT6. 

{  Jrti ru /itr  At  h rmt*. ) 

NEFRALfilA  of  the  joints,  first  described  by  the  Enp^lish  pliysictan  Brodie,  was 
fii-st  generally  known  in  Germany  after  Elsraarch  proved,  by  publishing  many 
observations,  that  apparently  severe  and  very  painful  diseases  of  the  joints  are 
often  found,  at  the  basis  of  which  there  is  nn  dis^^overable  anatomical  disease  of 
the  joint,  and  which  we  are  therefore  justilied  in  regai-dinjr  as  nervoiis  ntfectiona. 
Since  the  localized  pain  in  the  joint  is  the  chief  symptom  in  most  of  the  cases  of 
this  class,  the  term  **  neuralg^ia  of  the  joints  "  has  been  quite  fitly  chosen,  al- 
though we  do  not  find  here  such  typiciil  and  paroxysmal  attacks  of  pain  as  in 
genuine  neuralj^ia,  and  althoupfh,  too,  a  numbor  of  other  s^^nptoms  are  usually 
present,  which  are  not  seen  in  genuine  neuralgia. 

We  see  neuralgia  of  the  joints  chiefly  in  nervous  hysterical  persons,  and  there- 
fore more  frequently  in  women  and  girls  than  in  men. 

We  can  very  often  make  out  a  psychic^il  cause  for  the  origin  of  the  disease. 
The  atfection  is  often  caused  by  injuries  which  affect  the  joint,  and  which  would 
be  in  themselves  without  significance,  if  they  were  not  associated  with  a  decider! 
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friglit,  and  did  not  direct  the  piitient's  tli oughts  to  the  affected  limb.  Articular 
neuiulgias  do  not,  ttiereforc,  belong-  to  the  [>uie  neviralsrias,  but  arc  symptoms  of 
hysteria,  (traumatic  hysteria).  At  any  rate,  the  uame  of  articular  neurosis  is  more 
suitable  than  that  of  articular  neuralg:ia. 

Either  imtupdiately  after  such  an  occurrence,  or  often  only  some  weeks  later, 
the  patient  l>e^ins  to  complain  of  pain.  The  knee-  or  hip-joint  is  almost  always 
affected,  only  rarely  the  jninLsuf  the  upjier  extremity.  The  pain  is  continuous, 
but  it  is  more  severe  at  times,  especially  oo  motion,  or  mental  excitement.  At 
other  tinwm^  especially  if  the  patient  s  attention  be  diverted  from  the  trouble,  it 
seems  to  diminish  t«j  a  cousiderahle  extent  It  is  mainly  localized  in  the  joint,  but 
the  whole  leg  is  often  painful.  Patients  are  usually  very  sensitive  to  pressure,  or 
jarring,  anil  somelimes  we  may  even  discover  souie  painful  iMjiulsou  pressure  over 
the  joints.  The  patients  can  not  walk  at  aO,  or  at  least  walking  is  very  painful, 
and  they  limp  badly.  In  severe  casein,  especially  if  the  excessive  sympathy  of  those 
about  thent  rcduees  the  patients'  }>ower  to  resist  their  suffering,  they  become  com- 
pletely bedridden  fur  week.s  or  months.  Therti  is  usually  a  decided  weakness  in 
the  affected  le)i^,  whirh  is  almost  alwaj'^s  assrn'iated  with  gi-eat  muscular  rigidity 
and  tension.  The  leg  is  extended,  or  flexed  and  rotated  inward,  in  just  the  same 
way  as  in  genuine  coxitis. 

The  diagnosis  of  articular  neurosis  is  often  quite  dilficult,  but  it  is  almost 
always  possible,  with  long  observation  of  the  case.  At  fli-st,  of  course,  the  disease 
often  seems  to  be  a  severe  affection  of  the  joint,  on  account  of  the  great  paiu^  the 
rigid  position,  and  the  complete  inability  U>  use  the  leg.  The  experienced  physi- 
cian, however,  is  usually  struck  by  the  absence  of  any  defirnte  physical  changes  in 
the  joint,  especially  of  swelling,  and  also  by  the  changes  in  the  intensity  of  the 
complaint  by  the  influence  of  mental  emujition  on  the  suffering,  and  Jinally  by  the 
general  impression  he  gets  from  the  patients,  the  way  they  behave,  and  the  con- 
trast between  their  great  complaint  and  their  usual  (though,  of  course,  not  invari- 
able) good  appearance,  appetite,  and  undisturbed  sleep.  In  doubtful  cases  an 
examination  under  chloroform  is  very  advisable.  With  thi.^,  contractures  appar- 
ently the  most  severe  vanish,  and  the  normal  character  and  mobility  of  the  joint 
Ijecome  plainly  manifest. 

As  soon  as  the  diagnosis  of  an  articular  neurosis  is  made  the  treatment  has 
quite  definite  indications.  All  eod>rfK*ations,  ptmltices,  bjiudages,  etc.,  are  to  be 
laid  aside.  ITie  patient  is  to  be  brought  to  the  conviction  that  she  can  walk,  if  she 
will  only  first  learn  to  will  to  walk  again.  We  make  the  patient  practice  walk- 
ing methodically  ;  these  attempts  at  first  prove  very  poor  and  apparently  distress- 
ing to  the  palieiil,  Init  they  often  lead  to  l>ettcr  results  very  speedily.  These  exer- 
cises are  very  nnich  aided  by  electrieal  treatment  of  the  joint  passing  a  strong 
current  through  it  or  using  the  faradic  brush,  and  also  by  locid  cold  douches  and 
massage.  Under  some  circumstances  tiie  use  of  internal  i^emedies  may  l>e  indi- 
cated, in  many  cases  with  i-egard  only  to  the  mental  condition.  We  give  iron  to 
ansemic  patients,  and  also  the  nervines,  (See  the  chapters  on  hysteria  and  trau- 
matic neuroses.) 
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CHAPTER  VI. 
HABTTTTAI.    HXSADAOBS. 

In  addition  to  the  ncura%ias.  we  must  speak  here  of  habitual  or  "nervous" 
beadachfi,  an  affection  which  is  very  often  met  with  in  pntctice,  but  in  regard  to 
whose  precise  causes  or  whose  special  nature  our  knowled^^  is  still  in  many  re- 

rcts  very  unsiitLsfactory. 
We  do  not  term  the  symptomatic  headaches,  so  often  observed,  "nervous  head- 
aches." Tlie  former  come  on  in  acuie  febrile  infections  diseases,  in  pronounced 
general  anemia,  in  the  different  anatomical  diseases  nf  the  brain  and  its  mem- 
bnines,  of  the  skull,  the  fi*ontal  sinuses,  etc.  Just  as  little  ought  we  to  confuse 
habitual  headache  with  other  painful  and  weU-characterized  affections,  es)>ecially 
typical  neuralgia  in  the  frontal  branch  of  the  trigeminus,  or  in  the  occipital  nerves, 
or  with  genuine  migraine  or  hemicrania  {vide  infra).  Thone  cases,  rather,  Ix'long 
to  this  class  in  which  the  headache  forms  to  a  certain  degree  a  disease  m  itself, 
and  is  the  st)le,  or  at  least  the  chief,  symptuni  of  which  the  jMitient  cora]>laii]s,  and 
for  which  he  se€"ks  aid.  We  know  no  definite  anatomical  basis  for  these 
W^e  usually  u^ume  disturbances  of  circulation  and  of  the  tine  nutrition  as  the  spe- 
cial causes  of  heiulache  ;  but  it  is  only  in  a  very  few  ca-ses  that  anything  definite 
as  to  the  form  of  these  changes  can  ho  stated.  We  ciin  also  state  little  that  is 
definite  as  to  the  sfjecial  place  where  these  pains  arise.  We  do  not  know  whether 
iminful  irritations  ntay  arise  in  the  brain-substance  itself.  The  cerebral  meninges, 
however,  especitilly  the  dura  mater,  are  decidcnily  sensitive,  and  hence  they  may 
usually  be  regarded  as  the  si>ecial  seat  of  headache. 

The  manifold  character  of  the  cin^umstances  under  which  headaches  arise 
renders  it  pmliable  that  the  causes  of  headache  are  very  different  in  ditferent 
cases.  We  have  to  do  either  with  t>crsons  who  seem  perfectly  healthy  in  other  re- 
spects, or  with  weak  and  anaemic  people,  or  again  with  robust,  very  well  nour^ 
ished,  '*  full  blooded'*  persons  with  red  faces.  Hence  we  look  for  the  cause  of  the 
pain,  acconliug  to  the  general  constitulu>n  of  the  patient,  either  in  an  abnormal 
hypenemiH  or  antemia  of  the  brain  an(J  its  membranes— a  hyf)era>mic  or  anaemic 
cephalnlgia.  We  very  often  find  headache,  tcjo,  as  the  chief  symptom  in 
nervous,  neurasthenic  people— neurasthenic  cephalalgia.  To  this  class  l>elong 
especially  people  who  are  overworked  physically  and  mentally — scholars,  otH- 
cials.  students  before  an  examination,  etc.  If  we  believe  that  we  can  make  out 
"rheumatic"  inlluences,  such  as  taking  c<dd,  or  toxic  inlhiences,  such  as  alcohol, 
nicotine,  or  chronic  lead  poisoning,  we  speak  of  a  rheumatic  or  a  toxic  cephalal- 
gia. Pntients  with  habitual  headache  often  sntfer  at  the  same  time  frfjm  chronic 
gastric  disturl>ances  or  habitual  constipation,  so  that  the  latter  disonlers,  in  many 
cases,  stand  pc^rhaps  in  a  causal  relalion  to  the  headaches.  Finally,  it  is  a  very 
important  \\Qmi  that  headache  is  sttnletimes  associated  with  clironic  diseases  of 
neighb*jring  organs,  especially  of  the  nose,  the  naso-pharyiix,  and  the  ear.  In  very 
many  cases^  however,  we  can  find  no  definite  cause  at  all  for  the  atfection,  so  that 
we  have  to  do  witli  a  genuine  idiopatltic  disease.  It  is  worthy  of  mention,  merely, 
that  in  not  very  rare  Ciises  a  prrmouiiced  hereditary-  predisixfsition  to  habitual 
headache  seems  to  exist,  I  One  of  the  frequent  caiLses  of  fiei^istent  headache  is  eye- 
strain due  to  the  persistent  unconscious  effort  of  the  nuiscles  of  accommodation 
to  overcome  some  error  of  refraction,  such  as  astigmatism  or  hyjiermetropia.  In 
some  eases  this  eye-strain  may  be  associated  with  insufBcieney  of  some  of  the  ex- 
ternal muscles  of  the  eye.    This  condition  may  he  associated  with  normal  visual 
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power,  so  that  the  patient  often  maintains  tbat  there  can  he  no  trouble  with  the 
eyes  ;  this  is  especially  true  where  the  refmctive  error  is  slight,  less  than  one 
dioptric.  It  is  therefore  essential  in  every  case  of  persistent  headache,  to 
ave  a  thorough  examination  of  the  e^-os.  in  oinler  lo  determine  whether  there 
I  astigmatism  or  hypernietiiipia.  Tlie  adjustment  of  prox>er  glasses,  or»  in  rare 
oases,  tenot*)ray  of  some  of  the  external  muscles,  will  often  give  marketl  relief^ 
although  even  in  these  cases  attention  must  also  be  paid  Ut  the  general  c^mdi- 
tion.— K.] 

Habitual  headache  is  a  chronic  disease.  It  may  last  for  months  or  years,  or 
even  through  the  whole  life,  either  being  present  continually,  op,  what  is  more 
uent,  coming  on  in  separate  attacks  and  lasting  several  hours  or  days.  These 
Ltacks  sometimes  come  without  any  evident  cause,  but  they  raa^^  often  be  referred 
to  definite  influeuces,  lo  njental  excitement,  physical  exertion,  errors  of  diet,  etc. 
Tlie  pain  is  felt  either  in  the  forehead  or  in  the  ot'ciput,  or  sometimes  over  the 
whole  head.  It  is  sometimes  liuiited  to  a  dellnifce  and  quite  shariily  defined  part 
of  the  head.  The  precise  form  of  the  pain  is  described  in  different  ways,  either 
as  boring,  or  tearing,  or  as  if  the  head  were  presstxl  together  from  without,  or  ajs 
if  it  wouUI  split  open.  In  many  cases  the  intensity  uf  the  pain  is  not  gi-eat;  tliere 
is  merely  a  dizziness  and  a  feeling  of  ^'preasmnj"  in  the  head,  but  in  other  cases 
the  pain  is  very  severe.  In  such  ca.st^s  there  is  also  at  times  a  prcmounced  hyper- 
esthesia of  the  skin  of  the  head,  sti  that  it  may  cause  pain  even  to  touch  the  hair. 

The  general  health  is  almost  always  disturbed  in  headache.  The  patient  can 
not  work,  he  is  often  ill-tempered  and  irriliible,  and  he  loses  his  appetite.  We 
sometimes  see  more  marked  giistric  symptoms,  especially  nausea  antl  vomiting, 
and  sometimes  copious  perspiration.  Severe  cases  of  the  disease  are  of  great  im- 
portance, since  by  an  attack  Oie  patient  is  rendered  almost  wholly  unable  to 
attend  to  his  business. 

Tlie  treatment  of  headache  is  alwa^-s  a  difficult  task.  In  the  first  place,  of 
course,  we  shuuld  try  tf»  adapt  our  treatment  to  the  ailiology  of  the  diswiso  if  it  is 
evident.  We  shtiuld  therefore  never  neglect  to  make  a  thorough  examination  of 
all  the  organs  which  are  to  be  considered  (nose,  ear,  stomach,  heart,  kidneys  [eyes], 
etc.).  In  such  a  case  the  existing  primary  disease  requires  special  ti'eatmcot.  If 
there  is  any  suspicion  of  syphilis,  which  must  especially  he  considei'ed  if  tlie  pain 
worse  at  night,  we  must  first  of  all  try  iodide  of  potassiiMJi.  For  anafmie  pa- 
ients  we  prescribe  iron,  arsenic,  a  country  residence,  strengthening  diet,  etc. 
We  oi'der  full-blooded  poisons,  especially  if  they  alsu  sutfer  from  indigestion,  to 
drink  hitter  waters,  or  we  send  them  to  liealth  resorts  like  Marienbad  or  Carlsl>ad. 
Nervous  headaches  in  hysterical  and  neurasthenic  patients  require  a  rational  gen- 
eral treatment:  electricity,  general  faradization,  galvanism  to  llie  head,  or  to  the 
sympathetic,  c<dd-watcr  cures,  etc.  For  persons  who  have  overvvorketl,  we  most 
urgently  advise  complete  physical  and  mental  rest.  We  send  them  to  the  country 
or  to  try  s*^a-hathing. 

The  numlx-r  of  symptomatic  remedies  recommended  to  i*elieve  headache  is 
very  considerable.  In  mi>st  of  the  tedious  cases  the  patient  bimself  has  learned 
to  know  his  disease  perfectly  well.  Many  know  that  there  is  no  remedy  for 
"  then*  old  headaches,"  and  they  merely  desire  io  rest,  waiting  until  the  pain  ceases 
of  itself.  Otheis  have  becouie  accustomed  to  employ  certain  domestic  remedies: 
they  put  poultices  on  the  head,  take  a  cold  or  a  hot  foot-bath,  put  a  niustiird  plas- 
ter to  the  hack  of  the  neck,  hatlie  the  forehead  with  cologne- water,  bind  a  towel 
tightly  about  the  head,  drink  strong  tea,  smell  anjmonia  or  '' smell ing-stUts,''  etc. 
We  S4>metimes  see  gtxxl  results,  although  fi-eciueutly  we  do  not,  from  the  internal 
remedies.  These  may  be  used,  either  during  the  attack  or  for  a  longer  period,  to 
prevent  the  return  of  the  pain.     Tliere  are  no  special  indications  for  the  different 
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remedies,  so  that  we  must  try  to  see  wliicli  one  is  the  most  efQcacious.    Ajitipyrii 
is  most  used  of  late  iii  doses  of  seven  to  ttveuty  prains  (grm.  0'5-irj).     Its  effica< 
in  niitfrttine  is  unduubtfd,  but  it  st^metimes  ti^ives  distinct  I'olief  in  other   forms 
headache.     We  may  also  use  autifehrine^  in  doses  of  thi-ee  to  seven  grains  (grn 
0'25-(J'5),  pheuacetine,  seven  to  fifteen  grains  (grm,  0T»-1 1,  and  quiuine,  six  to 
gi*ains  (grm.   O^'M)'?"]),      lii  headaches  which  come  on  after  exposure  to  cole 
di-aughts,  etc.,  vve  may  try  sodic  salicylate,  half  a  drachui  to  a  drachm  (grm.  2-4] 
Of  other  remedies  we  may  mention  pauUinia  serbilis  (guaraua,  which  contains  Ci 
feinej,  in  seveit  to  tliirty  grain  powders  (grin.  0'5-2),   three  to  six  one-gramf 
ergotino  pills  (<<rm.  0'U5>  a  day  in  hyper.emic  headache,  potassic  bromide  half  a 
driichm  to  a  drachtu  (^rm.  2-4),  arsenic,  [cannabis  indicaj,  etc. 

Electrical  ti*eivtmeut  (n'de  ftnpra)  has  j^iven  decidedly  good  results  in  many 
cases,  but  we  must  always  begin  it  with  great  caution,  and  try  lii'st  what  method 
is  best  borne.  Cold-water  cures,  too,  are  sometimes  beneficial,  or  residence  in  the 
country,  at  the  seashore,  or  in  the  mountains. 

We  can  sometimes  do  the  patient  good  service  with  the  remedies  mentioned, 
but  in  other  cases  the  evil  obstinately  delies  all  attempts  at  cui-e.  Then,  however, 
the  patient  ha,s  still  the  encouragement  left  that  the  disease  often  ceases  at 
spontaneously  in  advanced  age,  after  lasting  years  and  years. 


CHAPTER  VII 
ANOMAIilES  OF  THS   SCNSE  OF  SMBLL. 

Anomalies  of  smell,  which  depend  upon  a  disease  of  the  olfactory  nerve 
or  of  its  terminal  apparatus,  or  of  its  central  termination,  are  not  infrequently 
observed,  but  they  have  no  great  pi-aclicul  interest,  It  is  well  known  that  only 
the  upper  two  turbinated  Ixmes  and  the  upper  part  of  the  septum  of  the  nai^es,  the 
olfactory  region,  are  supplied  by  fibers  of  the  olfactory  nerve.  The  branches  of  the 
olfactoi-j*  nerve  fiass  into  the  cranial  cavity  through  the  o|>enings  of  the  lamina 
cribrosa  and  form  the  trunk  of  the  nerve.  Nothing  certain  is  known  as  to  Uieir 
further  central  course.  The  hemianosmia,  in  affections  of  the  ptjsterior  iwrliou 
of  the  internal  capsule,  is  wiirthy  of  notice,  and  also  the  anosmia  of  the  left  nasal 
cavity  which  has  sometime.s  lieen  claimed  to  be  obsei'ved  in  cases  where  there  was 
also  right  hemiplegia  and  aphasia. 

In  testing  the  sense  of  smell,  we  use  substances  which  do  not  at  t!ic  same  time 
irritate  the  sensory  fibers  of  the  trigeminus  in  the  nasal  cavity.  The  best  sub- 
stances to  use  are  cologne- water,  ethereal  oils,  such  as  oil  of  cloves  or  oil  of  berga- 
mot,  oil  of  turpentine,  camphor,  musk,  valerian,  asafcetida,  etc. 

Hypeiiesthesia  of  the  sense  of  smell  (hyperosmia)  makes  itself  manifest  either 
by  a  remarkably  fine  perception  of  odors,  or  by  an  abnormal  sensitiveness  to  them. 
The  latter  sjTiiptom  is  often  noticed,  especially  in  the  hysterical.  Patients  have 
headaches,  or  attacks  of  fainting,  from  slight  odors,  which  healthy  persons  notice 
but  little.  Subjective  sensations  of  smell  (hallucinations  of  smell)  are  quite  fre- 
quent among  the  insiine,  and  sometimes  during  the  aura  of  an  epileptic  attack. 

A  diminution  of  the  power  of  smell  ^olfactory  antHSthesia,  anosmia)  is  also  not 
infrequent.  We  see  it  in  tlie  different  diseases  of  the  nose — coryza,  etc.;  also  in 
affections  of  the  ba.so  of  the  skull,  such  as  tumoi's,  and  acute  ami  chronic  menin- 
gitis, which  involve  the  trunk  of  the  olfactory  8ym]>athetically,  and  also  in  cere- 
bral disease,  tumors,  etc.,  and  most  frequently  in  severe  hysteria.  In  far-advanced 
tabes  dorsalis  we  have  sometimes  found  pronounced  anosmia,  dependent,  perhaps. 
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upon  an  atrophy  of  the  olfactory  nerve.  It  is  important  to  state  that  in  pvery 
niarketl  eiifeeblement  of  the  smell  the  "t-ast43"  for  many  forms  of  foixl  suffers, 
since  it  is  well  known  that  their  ** aroma/*  as  in  roa^t  meats,  wines,  and  the  differ- 
ent sr>i'ts  of  cheese,  is  due  chiefly  to  the  co-exist ioj^  sensations  of  smell. 

The  treatment  of  anomalies  of  smell  almost  always  coincides  with  the  treatment 
of  the  primary  disea.se.  In  case  the  disturbance  ttf  smell  makes  speciHl  interfer- 
ence desirable,  we  can  try  electrization  of  the  Tia.sjil  mticous  membrane,  or  painting 
it  widi  u  onepep-cent  solution  of  nitrate  of  strychnine  in  olive-oiL 


CHAPTER  Vni. 

ANOMALIES  OF  THS   SSKaS  OP  TABTB. 

\8AT10N9  of  taste  are  obtained  from  two  nerves — the  gflosso-pharynfreal,  and 
the  lingual  nerve  frrjm  the  tliird  branch  of  the  trig'eminus.  The  ^losso-pbar^n- 
gea!  is  the  nerve  of  taste  for  the  jxisterior  third  of  the  tonp:ue  and  the  jialate^  the 
lin^ial  for  the  anterior  two  thirds  of  the  longaie.  The  gxistalory  fibers  of  the  liu- 
guaU  all,  or  at  least  a  great  part  of  them,  x>ass  over  to  the  chorda  tymi>aui,  and 
reach  with  this  the  trunk  of  the  facial;  the^r  do  not  remain  in  the  facial,  how- 
ever, as  many  pathological  experiences  have  most  plainly  shown,  but  they  finally 
come  back  to  the  trigeminus,  and,  prol>ably  oiiiefly  by  Ihe  great  superficial  petrosal 
nerve  and  the  Vidian  nerve  to  the  spheno-palaliue  ganglia,  in  this  way  they  pass 
to  the  second  branch  of  the  trigeminus.  Tliere  may  be  some  other  channels,  how- 
ever, by  which  the  gustatory  fibers  finally  unite  again  with  the  trigeminus,  and 
enter  the  brain  with  its  trunk.  We  know  nothing  definite  as  to  their  furtlier 
eoui'se  and  their  centrdl  termination. 

HyperiestbeKia  of  taste  is  rfire,  and  it  has  been  seen  almost  exclusively  in  the 
hysterical.  Pan>*sthesia  of  taste  is  sometimes  found  in  patients  with  facial  paraly- 
sis, w*ho  complain  of  an  abnormal  taste  in  their  mouths.  In  the  insane,  too,  sub- 
jective sensations  of  taste  (^halhicinations  of  t-aste)  may  occur.  Ana'sthesia  of  the 
gustatory  nerves  (gustat<iry  aneesthesia,  ageusia)  is,  however,  quite  frequent.  As 
follows  from  what  has  gone  before,  this  may  be  seen:  (1)  In  alft«cticms  of  the 
peripheral  temiiual  organs  of  the  gustatory  nervea,  as  in  disease  of  tlie  mucoua 
menibrane  of  the  tongue;  (2)  in  aifections  of  the  glosso-pharyngeal,  such  as  com- 
pressioTi:  Ci)  in  utTections  of  the  lingual  nerve,  and  of  the  trigeminus  within  the 
cranial  cavity;  (4)  in  affections  of  the  choinla  tympani,  from  diseases  of  the  mid- 
dle e.ir;  (5)  in  affections  of  the  facial  nerve  between  the  entrance  of  the  chorda 
tympini  and  the  geniculate  ganglicm;  iiut  we  know  from  experience  that  any 
obstacle  to  conduction  in  this  nerve,  above  or  below  the  point^s  named,  causes 
no  disturbance  of  the  sense  of  taste.  Central  disturbances  of  taste  have  been 
observed  in  aifections  of  the  posterior  prjrtion  of  Oie  internal  capsule.  Disturb- 
ances of  taste  aiHf  very  common  in  hysteria  and  allied  conditiona  (traumatic  neu- 
roses, etc.). 

The  test  of  the  sense  of  taste  must  be  pei-formetl  separately  for  all  the  different 
varieties  of  tlie  sensation  of  taste,  since  partial  paralyses  of  Umie  are  not  infre- 
querjt.  Tlie  test  is  i>erformefl  by  putting  small  amounts  of  the  substance  to  be 
tasted  in  solution  on  the  tongue  with  a  glass  hhI  or  a  brush.  The  anterior  and  jk>S' 
terior  parbs  are  to  he  testeil  separately.  A  solution  of  quinine  or  tincture  of  nux 
vomica  serves  as  a  test  fm-  bitter,  a  s^ilutinu  of  sugar  for  sweet,  vinegar  or  dilute 
muriatic  acid  for  .sour,  and  a  solution  of  common  salt  for  salt.  We  may  also  use 
as  a  test  for  taste  the  well-known  galvanic  taste,  which  is  strongest  at  the  anode, 
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but  is  also  dcte«te<l  at  the  cathode  in  even  very  weak  currents,  and  hence  is  so 
often  noticed  from  hy-curreuts  in  gulvatiizing  tlie  head,  neck,  etc. 

An  accurate  diagnosis  as  to  the  scat  and  cause  of  disturbances  of  taste  can  be 
made  only  by  considering  the  other  symptoms  which  are  also  pi'CsenL  Direct 
treatment  may  beat  be  empJoyetl  by  the  aid  of  electricity 
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SECTION  11. 
Diseases  of  the  Moron  JVeiu'ES, 

CHAPTER  I. 
GENERAL  REMARKS  UPON  THE  DISTURBANCES  OF  MOTXLIT7. 

1.  Paralysis, 

General  Classification  of  ParalyeeB.— By  *'  paralysis  "  we  mean  the  loss  of  vol- 
nnta-ry  motion  in  the  muscles  of  the  body  controlled  by  tlie  will.    We  usually  dis- 

tini^niish  between  the  coinpk^te  loSvS  of  the  power 
of  active  motion  (paralysis)  and  the  mere  weak- 
ening ,of  it  (paresis).  In  complete  paralysis  of 
any  part  of  tlie  body,  or  of  a  single  muscle^  the 
slightest  Tohinlary  motion  can  not  be  prt>dnced 
in  it;  while  in  pai^sis  in  a  disciised  part  certain 
movements  aw  still  possible,  but  they  are  more 
or  less  below  the  normal  in  strength,  extent,  and 
duration. 

In  eveiy  i>orlion  of  the  tract  that  le^ds  from  the 
motor  portions  of  the  cortical  gray  matter  of  the 
brain  to  the  muscles — that  is,  in  evei'v  part  of  the 
so-called  gi'cat  '^cortico-mnscular  comUietion-path  ^* 
or  "pyramidal  tract" — disease  may  lead  to  pai-aly- 
sis  if  it  takes  away  from  the  pai-t  atfected  its  jKjwer 
to  conduct  vohmlary  nM»tor  irrilations.  Every  de- 
struction or  inhibition  of  function  of  the  motor  cen- 
ters in  the  cerebi-al  cortex,  wath  whose  integrity  the 
initiation  of  voluntary  innervation  is  associated, 
nujsi  also  leml  to  a  paralysis  in  the  corresponding- 
I ,  muscular  region.    Finally,  it  is  conceivable,  at  least 

ftf  a  jjr/c»r/,  that  diseases  of  the  muscles  may  also  lead 

to  a  paralysis,  since  the  muscles  may  either  have 
their  contra<:'tile  substanre  injure<l,  or  lose  their 
power  to  resjMjnd  by  a  contraction  to  any  neiTous 
irritation  that  I'eaches  them;  but  an  absolute  con- 
flrmatinn  of  such  "myopathic  paralyses"  is  associ- 
ated with  great  difficulties,  because  diseases  of  the 
special  mu.scular  substance  can  scait'cly  be  sepa- 
rated from  diseases  of  flie  terminal  branches  and 
terminal  apparatus  of  the.  mot<»r  nerves. 
If  we  represent  ■  to  ourselves  briefly  the  precise  coui-se  of  the  chief  ti*act  for 
itiug  voluntarj'  movements,  as  far  as  it  is  now  known,  we  must  put  the  begin- 
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Fio.  64.— Horttontfll  s<*ctfon  throutrh 
the  riRht  cerebral  hemisphere. 
,Vf '.  C«udatu  uucleuH.  Th.  Optic 
thoJaiiiuH.  LK.  IjenHoiilnr  uu- 
eleus  (first.  se<."omJ.  omd  thinl  di- 
visions). r.S.  .Anterior  limh  of  ihe 
intfrnal  cnpsule  hs.  poHter'*"' 
lluil)  «^f  the  internal  t.'a|*Hule.  Fn. 
Fibert  iM'loneiTur  to  the  facial 
nerve.  /'(/.  I'yramirlal  traet  <  nn> 
lor).  **?.  Sen»i»ry  ti'aet  tpro»>abIy 
cutaneous  nerves  ami  thoju*  of 
8t>eclal  seni^).  O-  ( H'ci|jUaJ  hjibes. 
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Tiing  of  tliis  tract,  according  to  all  rcceut  experiments,  iii  the  region  of  the  central 
convolutions  of  the  cerebrum  and  of  the  paracentral  lobule.  Here  we  liud  the  so- 
called  ^xsycho-motor  centei*s  (i*ee  the  details  in  the  chapter  on  cerebral  local izati on), 
fi-om  which  the  motor  fibers  in  the  cortina  radiata  converge  and  puss  downward. 
The  latter,  after  they  have  unitetl  into  quite  a  compact  bundle,  enter  the  internal 
capsule,  which  they  travei-se  obliquely.  As  we  see  in  a  horizontal  section  through 
the  cerebral  heniispliereii  (nee  Fig.  t>4),  the  internal  capsule  consists  of  two  hinbs 
—an  anterior,  bet\%'een  the  lenticulaj*  and  the  caudate  nuclei,  and  a  posterior, 
between  the  lenticular  nucleujj  and  the  optic 
thalamus.  The  two  limbs  form  an  obtuse 
angle,  opening  outward,  whose  top— that  is, 
the  juDctiitu  of  the  anterior  and  |)osterior 
hmb.s  of  the  internal  capsiule — is  termed  the 
"  knee  of  tlie  capsule.''  The  raott«"  tract  (Py) 
lies  in  the  pusterior  limb  of  the  internal  cap- 
sule about  the  posterior  end  of  its  nnddle 
thiixl.  In  thii*  it  runs  dt>wnwartl  rather 
obliquely,  so  that  in  the  upjM?r  jKxrt  of  the 
internal  t^psule  it  lies  somewhat  farther  for- 
ward than  in  the  louer.  Fnnn  the  internal 
capNule  the  pyniniidal  It-act  enters  theerusta. 
It  lie.s  tii'st  in  the  ihitnl  quarter,  counting  from 
tlie  inside,  then  farther  d<»wn  in  the  middle 
thii'd  of  the  cnista  (see  Fig.  65),  and  from  this 
point  it  paiises  into  the  anterior  half  of  the 
ixms.  In  the  pons  the  fibers  of  the  pyram- 
idal tract  are  sonievvhiit  separated,  but  they 

c<m»e  tiigether  iK'ltnv  it  into  the  compact  bundle  of  tlie  pyramids  on  the  anterior 
surface  of  the  mwhilla.  At  the  lower  end  of  the  pyramids  the  decussation  of 
the  (lower)  motor  pyramids  takes  place — that  i.s,  the  niotoT"  tibers  of  each  pyramid 
jiass  over,  for  the  most  part,  into  the  lateral  column  of  the  oppc>site  half  of  the 
spinal  cord,  and  here  form  the  distinct  bundle  of  the  lateral  pyramidal  tract  iPyS, 
see  Figs.  66  and  67).  A  small  part  of  the  pyramids,  wTiich  st>metinies  seems  U*  be 
entirely  wanting,  remains  aucn»ssed,  and  passes  dowuwai*tl  in  the  antei'ior  column 


Fio.  flR.-Tr»iwvenie  sfctkin  throuRb  the 
crura  corvbrt  in  necondary  ite(:«^-tirraUnn 
of  tlie  riaht  pyraiiiiil»l  fruvt.  iFjuiu 
fiiAWcirT  )  «n,  SubslAnUa  nigra.  /».  Thn 
<i«'Kt'U«'ratfil  ami  tJiert-foiv  trHiialuceiit 
]),vraniliJul  tract.  ///.  <Vulr>  motor 
u^-rveB.     ^.l.S.  Aqueduct  of  Syjviiis. 
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Flo.  flA.— Tran»v«?rw  spotion  through  the  cerrlcal  enlanrt»Tn*>Tit  of  the  fcpinal  niMird.  Pyfi.  I^r^ral  pyramldiil 
tract.    PyV.  Anti«rior  (lyruniitlal  tract  liii  This  ca-ne  prpseot  only  on  one  Ri<lt*i 

Via.  07,— Trnnsverw  wM'tinn  through  tln^  lumbar  pulnrireuient.  ' PyS.  Lnti/ral  pyramidal  tract,  (Thp 
anterior  tract  In  ui»  lunger  preaeiit  ia  thta  lumbar  ptjrtiim  or  the  cord-) 


of  the  conl  on  the  same  side  as  the  so-called  anterior  p^-rainidal  tract  (Pl/V.  Fi^. 
fi6j.  From  tin-  latenil  column,  or  the  anterior  c<»lumn  of  the  cord,  the  motor  Hirers 
pa'is  into  the  atjt*^in(ir  gray  cohunns  of  the  cortl.  an<l  are  hei'e  directly  conne<^ted 
with  the  large  motor  ganglion-cells  of  the  anterior  coruua.     The  anterior  I'oot- 
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Abel's  pass  out  (nmi  these  ^n^^l  ion -cells,  as  is  well  known,  and  beoome  the  Aiit«> 
rior  spinal  r^mls  of  the  p«ripherai  nerves.  Through  liie  latter  the  motor  impuls*-a, 
coming  from  the  cerebrum,  linally  I'eacb  the  special  motor  apparatus,  the  volun- 
tary muscles. 

The  loujr  motor  tract,  just  described,  the  corlico-muscular  path  or  the  pyram- 
idal tracts  has  been  quite  accurately  determified  in  its  details  by  the  results  of 
patliologioid  observations  (Tiin-k,  Charcot),  and  investigations  into  the  history  of 
iU  devL'lopmeut  |Fle<:'hsig).  It  forms,  at  all  eventii,  the  chief  jMith  for  the  conduc- 
tion of  vuluntai-y  innervation.  It  is  possible  that  there  are  other  motor  paths  uf 
conduction  besides  this  tract,  but  w©  know  nothing  definite  concerning  them. 

If  we  pay  attention  to  the  course  of  the  motor  tracts  described,  we  shall  ea&ily 
understand  certiiin  pecuhurities  in  the  distribution  of  motor  paralyses,  which  aie 
of  great  importance  JTx  diagnosis.  Since  the  motor  centeni}  for  separate  parts  of  the 
body,  such  as  the  face,  the  arm,  or  the  leg,  aj-e  sejiarated  from  one  another  in  the 
cerebral  cortex,  and  are  distributed  over  a  com]>«rntiveIy  large  surface,  as  we  shall 
see  more  fully  later  on,  it  is  easily  explained  why  atfeotinns  of  the  cortex,  if  thoy 
are  not  very  extensive,  may  lead  to  paralysis  of  only  a  single  part  of  the  boily. 
We  call  such  an  LS4jlated  paralysis  of  tme  i>art  of  the  IxKly  mouijplegia,  and  lliu* 
we  s])eak  of  a  cortical  facial  or  brachial  nioiioplegiu.  Farther  duwnwanl  in  the 
brain,  in  the  internal  ca|>siile  and  the  crus  cert-hri,  however,  as  we  have  seen,  olJ 
the  motor  fillers  are  collecte<l  into  one  bundle,  who.He  diameter  takes  up  compum* 
tively  little  space.  Ihuce  we  eomprehend  that  any  diseuse  of  the  brain,  which  is 
situated  in  this  part  of  the  motor  tnict,  may  easily  make  this  tract  incapable  of 
conduction  thi*oughout  its  whole  extent,  or  at  least  throughout  the  greatest  part 
of  it.  Tlie  result  must  be,  then,  a  more  or  less  complete  pandysis  of  tlie  facial  ^J 
muscles,  the  arm,  and  the  leg  at  the  same  time — that  is,  of  the  entire  half  of  the^^| 
ImxIv— a  frirm  of  paralysis w^liich  is  termed  hcnjiplegia  or  unilateral  paralysis.  We 
ujay  notiif  here  that,  as  a  result  of  the  pai«age  of  the  motor  iiljers  to  the  other  half 
of  the  cord  in  the  d(»cussation  of  the  pyramids,  the  paralysis  must  develop  on  the 
side  of  the  body  opposite  to  the  Uwus  of  disease  in  the  brain.  Farther  down  in 
the  mnhdla  and  the  cord  the  fibera  coming  from  both  hemispheres,  and  belonging 
to  the  two  sidi»s  of  the  hotly,  lie  quite  nciir  each  other.  Since  many  diseases  of  the 
cord  have  a  tendency  to  afFtx-t  the  two  halves  of  the  cord  at  once,  or  gradually  to 
extend  over  the  whole  tmnsverse  section  of  the  cord,  a  simultaneous  paralysis  of 
the  rc)rr«?siMtnding  (Xtrtion  of  tlie  two  sides  of  theljody  will  readily  arise  as  a  result 
of  this.  This  form  of  paralysis  we  call  paraplegia.  Diseases  in  the  cervical  ceird 
may  have  as  a  result  a  paitdysis  of  all  four  extremities  or  of  the  two  arm-s—eervi- 
cah  brachial,  or  8ui>enor  paraplegia;  diseases  in  the  dorsal  and  lumbar  cord  a 
paraplegia  of  the  two  legs— inferif»r  paraplegia,  oftei*  called  simply  *' jiaraplegia,'^ 
without  further  [jretix.  In  atTwiions  of  the  iwriplieral  nerves  we  have,  of  course, 
again  a  limitidion  of  the  paralysis  to  the  region  of  the  atfected  ner\'^e.  The  |>araly- 
sis  may  be  quite  extensive  in  diseases  of  a  nervt>us  plexus — paralysis  of  a  peiHph- 
eral  plexus;  or  it  may  confine  itself  wholly  to  the  region  of  a  single  nerve,  or  ev«B 
of  a  single  branch  of  the  nerve— jmralysis  of  a  peripheral  nerve. 

We  will  have  to  add  many  more  details  to  what  has  just  been  said,  but  as  a 
fundamental  principle  we  may  now  note  that  hemiplegia  is  the  chief  form  of 
cerebral  paralysis,  while  paraplegia  is  the  chief  form  of  spinal  paralysis.  Mono- 
plegias aie  usually  either  cortical  cerebral  paralyses,  or  ]H>ripheral  paralyaes. 

General  JEtiology  of  Paraly»i».— Tlie  kind  of  lesion  which  leads  to  (jantljats 
may,  in  the  dittVrf^nt  cases,  l>e  very  diverse.  From  easily  understood  reasons  we 
can  very  rdivly  decide  as  to  the  kind  of  lesion  from  the  intensity  and  extent  of 
the  paralysis,  but  only  from  the  manifest  a^tiological  factors,  from  the  develop- 
ment and  cour^te  of  the  pamlysis,  from   other  morbiil  symptoms  that  are  also 
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mt,  etc.  In  general,  we  may  divide  the  paralyses  into  two  groups,  according 
to  the  nature  of  their  cause:  into  paralyses  from  causes  that  can  he  discovered 
aiiatt>mically,  and  into  the  so-ctdled  functional  paralyses,  in  wliich  no  anatomical 
i-cause  for  the  purfilysis  can  he  found;  but  since  our  anatomical,  and  especially  our 
[histological,  methods  of  iuvestijration  have  l>ecome  better  developed  and  are  more 
iployed,  the  domain  ^►f  fiinetiotml  pantlyses  has  become  gradually  moj-e  and 
more  i"estricted,  and  a  definite  anatnmical  cause  has  now  been  found  for  many 
paralyses  which  were  once  repfarded  as  functional. 

All  the  diseases  of  the  nervous  system  may  be  anatomical  causes  of  paralysis, 
if  they  lie  iti  a  spot  where  they  damage  or  destroy  the  paths  of  motor  conduction. 
Inflammation,  degeneration,  new  gi'owths,  liapmorrhages^  and  severe  disturbances 
of  circulatif>n,  with  their  results,  es]:>ecially  emlwlic  and  thromlwtic  softening,  are 
foimd  m  the  bi*ain,  the  emxl,  and  the  peripheral  nerves,  and  under  some  circum- 
stanceB  give  rise  tt>  the  ap|x*araiice  of  piiralyais.  Mechanical  lesions  of  the  nervous 
Bystem  almt  play  a  great  part  in  the  pathogenesis  of  paralysis,  especially  traumatic 
injuries,  and  compression  of  the  brain,  the  cord,  and  the  peripheral  nerves  by 
swellings,  new  gi-owths,  and  other  dij*eases  in  their  vicinity. 

We  also  know  ceiliiin  toxic  substance**  which  prcjduce  paralysis  from  their  per- 
sijstent  acti(m  on  the  orgtinism.  Of  these  toxic  paralyses,  lead  paralysLs  is  the  most 
iportant  in  its  clinical  rfdations:  hut  other  jwiisonous  substances,  such  ns  copper, 

snic,  and  certain  vegetable  alkaloids,  may  cause  paralysis.  In  i-egard  to  lead 
dysia  (imle  infra),  which  was  once  considered  a  purely  functional  paralysis, 
we  now  know  that  anatomical  changes  form  its  basis.  Tliese  can  be  plainly  made 
out,  especially  in  the  ix*niihenil  nerves. 

We  may  gmup  a  large  number  of  paralyses  together  under  the  term  of  "  pamly- 

after  acute  diseases."  Siuce  in  these  cases  we  always  ha%'e  to  do  with  acute 
infectious  diseases,  vfv  may  assume,  as  their  most  probable  cause,  certain  changes 
in  the  nerv(*us  system,  sometimes  in  the  brain,  but  mf>re  frequently  in  the  conl  or 
the  peripheral  nerves,  which  stand  in  tlirect  relation  to  the  specific  infectious 
material.  There  seem  to  be  chemical  poisons  (*'ptomaTne.s")  which  form  in  the 
body  in  infectious  diseases,  and  cause  degeneration  of  certain  nerve  filjci-s,  in  the 
same  way,  for  example,  na  lead.  We  most  frequently  see  paralysis  appear  after 
diphtheria,  diphtheritic  paralysis  (nWc  injtni,  or  moi'e  rarely  after  typhoid,  small- 
)X,  dysentery,  the  acute  exanthemata,  etc.  The  paralyses  which  may  arise  in 
^Certain  chronic  infectious  diseases,  especially  in  syphilis  and  tuhcrcidosis.  usually 
have  another  origin.  Here  we  usually  have  t*a  do  with  the  specific  morbid  product 
itself  (gumma,  tuterclei,  which  may  invade  various  parts  of  the  nervous  system. 

Those  parsilyses  which  come  on  mf«t  manifestly  because  of  exposure  to  cold 
are  termetl  paralyses  from  e?cpostire  to  cold,  or  '' i*ef rigenitory,"  or  frefjuently 
** rheumatic'*  paralyses.  Although  many  spinal  diseases,  lilvc  myelitis,  may  per- 
haps be  referrt^d  to  exjHisure  to  wet  or  ci>ld,  we  usually  reckon  amoug  rheumatic 
pamlyst^s  only  ceiijiin  peripheral  para^iT^es,  like  tliat  in  the  region  of  the  facial 
nerve.  Tlie  functional  disturbance  of  ihe  nerves  in  these  cases  prfibably  depends 
upon  mild  inflammatory  changes  in  fbem  piirtlueed  by  cold,  and  is  acconlingly  of 
an  anatomical  and  not  merelv  of  a  fmu^tional  nature. 

There  are,  however,  quite  a  comprehensive  gro\)p  of  paralyses  which  we  must 
lo-day  still  term  functional  paralyses.  To  this  class  Ixdong  the  liysterical  paralyses, 
the  pamlyses  from  psychical  causes,  like  paralysis  from  fright,  tlie  *''  panilyses  from 
imagination,"  etc.  We  shall  learn  to  recognize  these  mun^  fully  in  tbe  chapter  on 
hysteria. 

In  conclusion,  we  must  hear  in  mind  the  "  reflex  paralyses,"  whose  aetiology  is 
not  yet  fully  exi>luiued — that  is,  paralyses  which  come  on  in  the  coui'se  of  diseases 
of  certain  internal  organs,  especially  of  the  intestine,  and  of  the  unnary  and 
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gexual  organs.  An  attempt  liaF*  l>een  made  to  explain  thpir  origi'^^  from  analogy 
with  well-known  physioloorieal  experiments,  by  the  idea  that  a  "reflex  inhibition" 
is  excited  in  certain  motor  i*egions  by  a  sensory  irritation  arising  in  the  diseaised 
organs,  a  tbeory  which  Ljls  not  yet  been  fully  confirmed.  Leyden's  hyi>ot3jesis  is 
somewhat  more  probable^  but  it  is  by  no  means  pnjved  l)eyond  a  doubt.  Acconl- 
ing  to  it  tlie  paralyses  of  this  class  are  explained  by  an  ascending  neuritis,  aixsiug 
from  the  organs  originally  affected  (see  the  chapter  on  neuritLs).  Genemlly 
sf>eakinf4-,  the  whole  conception  of ''reflex  paralyses "  is  still  far  from  clear,  and 
we  will  do  well  to  l>e  exti*emely  gfuanled  in  their  diagnosis.  Lepine  has  also 
regarded  the  paralysifs  of  the  arm  of  the  affected  sitle,  seen  in  some  cases  of  empy- 
ema, especially  after  o[>erative  interference,  as  a  *'  reflex  paralysis,"  an  explanation 
which  may  be  pi-oper  in  some  case^i,  but  in  regard  to  which  we  should  be  the  more 
cautious,  as  metastatic  accesses  of  the  bi*ain  are  not  very  infrequently  found  in 
empyema  (see  the  chapters  on  purulent  meningitis  and  cen^bral  ahsce-ss). 

General  Symptomatology  of  Paralyses.— We  can  recognize  the  existence  of  a 
pai'iilysis,  except  from  the  patient's  stjileiticnts  as  to  the  impossibility  of  perform- 
ing certain  motions  and  functions,  only  by  a  careful  and  thor(;>ugh  physical  exam- 
ination of  the  power  of  vcduntary  motion.  This  examination  in  patients  with 
nervoius  disease  must  extend  tfj  all  parts  of  (he  bod}",  aiul  demands  an  accurate 
knowledjn^  of  all  the  movements  that  can  normally  be  executed  by  t)ie  different 
joint^s,  and  of  the  muscles  and  nerves  requisite  to  pi-oihice  them.  In  the  descrip- 
tion of  the  ditfereut  single  forms  of  jmralysis  we  will  go  more  into  detail  Ln  regard 
U>  the  anomali**s  of  nnjti<m  to  be  tjl>seiTe<I. 

In  each  individual  case  of  paralysis  scmve  other  s^nrnptoms  must  be  considei-ed 
besides  immobility — ftrst  the  condition  of  the  paralyzed  muscles,  and  then  certain 
accompunyintr  symptoms  thai  are  often  present  with  the  paralysis. 

In  I'C'^ai'd  to  the  first  [xaut,  the  trophic  condition  of  the  paralyzed  muscle  is  of 
the  greatest  diagrnostic  aud  i>racticiil  importtince.  In  comimrinjg-  a  large  number 
of  paralyses,  a  very  evident  difference  in  this  respect  strikes  us  at  once.  We  see 
on  the  one  hand  paralyses  where  the  paralyzed  nmscles  retain  their  normal  vol- 
ume and  their  normal  state  of  nutrition  entirely,  or  almost  entirely,  for  years,  and 
on  the  other  hand  we  see  cases  in  which  thei'e  is  a  considerable  atrophy  in  the 
piiralyzed  muscles  in  a  few  weeks  or  montlis.  This  ditferonce  is  so  etfc'<tual  that 
all  the  last-named  paralyses  have  been  classed  together  under  the  name  of  *' atro- 
phic paralyses."  Since  muscular  atropliy  does  uoL  occuj*  in  every  case  of  paralysis, 
it  can  not  be  simply  the  result  of  the  rest  and  inactivity  of  the  muscles,  but  it  must 
have  its  special  cause. 

If  we  once  more  represent  to  ourselves  the  whole  coui-se  of  the  motor  tmcts, 
from  the  ceivbral  cortex  to  tlie  voluntary  mus^'le.s,  we  shall  remember  that  the 
nerve-libers  through  this  long  rtmte  undergo  a  single  interruption— namely,  by 
the  iaterpositiiun  of  the  large  ganglion-cells  of  the  anterior  cornua  of  the  gray 
matter  of  the  spinal  cord.  Clinical  aud  anatomical  experience  teiwhos  us  that,  in 
all  thcw^e  paralyses  where  the  cause,  that  Ls,  the  break  in  conducticm  of  the  motor 
fil»ers,  lies  in  the  first  ixtrlion,  that  is,  between  the  ct^rtex  and  the  cells  in  the  ante- 
rior cornua,  there  is,  as  a  rule,  no  atrophy,  or  oidy  a  slight  amount  of  atTOphy,  in 
the  paralyze<l  muscles,  while  in  those  paralyses  whci-e  the  cause  is  situated  in  these 
ganglion-cells  themselves,  or  in  the  portion  of  the  motor  tract  peripheral  to  them, 
a  pwnounc«l  muscular  atrophy  rapidly  develops.  The  only  possible  interpretiition 
of  this  fiict  is,  that  the  large  niot<>r  gajigl  ion -cells  of  the  anterior  cornua  have,  as 
we  express  it,  a  trophic  inllucnce  on  the  muscles.  If  these  cells  ai'e  intact,  and  the 
conduction  fi-om  them  to  the  nmscles  is  not  interrui»ted,  the  muscles  keep  approxi- 
mately their  normal  condition  of  nutrition,  even  if  they  are  paralyzed,  while  an 
Tection  4)f  the  gangli cm-cells  themselves,  or  an  interruption  of  conduction  in  the 
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peripheral  nerves,  renderiDg  the  transmissiou  of  the  trophic  influeaces  from  the 
cells  to  the  muscle  iiniwssiblc,  necessarily  results  in  an  atrophy  of  the  muscles. 
This  alJ'ophy  Lh  not  cou lined  merely  to  the  musc'as  separatt»d  from  their  '*  trophic 
center,"  tiiat  is,  from  the  ffanj^Iiun-cells  in  the  anterior  cornua  of  the  cord,  aa  we 
must  note  heiT,  but  the  nerves  proceeding  downward  from  the  point  of  the  lesion 
also  take  |>art  in  tlie  atrophy.  Since  ihLs  atrophy,  l>olh  of  nerve  and  nuiscle,  ia 
associated  with  a  destruction  of  tissue  to  be  moit;  fully  described  later — a  genuine 
"degeneration  "  of  the  fibers— we  sfjcak  of  a  "  degenerative  atj-ophy  "  of  the  nerves 
and  muscles,  in  contrast  to  the  simple  muscular  atrophy  which  occurs  in  almost 
all  severe  diaeases,  in  starvatiou,  etc.  Tiic  degeneration  of  the  nerves  is,  of  coiuce, 
not  evident  to  our  sight  and  touch  diirmg  life,  but  it  is  proved,  as  we  shall  soon 
iee,  by  certain  changes  in  their  electrical  excil^ibility. 

From  the  alxive  statements  the  following  extremely  important  points  in  the 
anatomical  diagnosis  of  paralysis  are  at  once  evident :  that  in  cerebral  fuii-alysea 
there  is  nevei*  a  degenerative  atrophy  in  the  paralyzed  muscles  ;  that  atrophy  is 
present  in  spinal  paralyses  only  when  the  large  ganglion -cells  in  the  anterior 
cornua  of  the  cord,  belonging  to  the  muj*cles,  are  destroyed  or  injured  in  their 
functions  by  the  cause  of  the  paralysis  ;  but  that  in  all  long-coutiuuetl  peripheral 
paralyses  a  degenerative  atrophy  of  the  pamlyzed  muscles  and  nerve?^  iiui^t  luev- 
itably  develop.  These  fundatnental  prijiciplos  may  siilTice  for  the  preseut  ;  fur- 
ther deductions  from  them  must  bo  poslpoued  until  the  special  chiipters  on  the 
various  forma  of  paralysis. 

We  observe  a  further  distinction  in  the  condition  of  the  pai-alyzed  muscles  if 
we  perform  jKissive  motion  io  the  paralyzed  parts.  There  ai'e  paralyses  where  we 
can  perform  pas^^ive  motion  in  the  paralyzed  parts  at  any  joint  with  perfect  ease 
and  freedom,  and  witliout  i^erceiviiig  the  slightest  resistance.  We  term  such 
pai^alyses  *'  flaccid  paralyses,"  but  there  are  also  paralyses  where  passive  motion 
tneet^  with  considerable  muscular  resLstance,  so  that  it  can  be  perfortned  only  with 
•  certain  gi-eater  or  lesn  amount  of  exertion,  or  only  within  certain  limits,  or  not 
at  all.  This  difficulty  in  performing  passive  motion  niiay  have  different  causes. 
It  is  most  frec|ueuily  caused  by  the  developmeut  of  persistent  shorleniiig  in  the 
paralyzed  muscles  themselves,  or  in  their  antagonists  (the  so-calletl  contruttures). 
which  prevent  the  free  p*.Tforniance  of  passi%'o  motion.  In  other  ca.ses  there  is  no 
8i>ecial  contracture,  but  the  paralyzed  muscles  exhibit  a  iicK'uliar  r^dity.  There 
are  all  sorts  of  nmscular  contractions,  which  either  are  to  be  regarded  as  symptoms 
of  direct  motor  irritation  tridp  htfra),  or  have  a  reflex  origin.  Paralyses  in  which 
the  performance  of  i>as»iv6  motion  is  bindcreil  by  such  muscular  crmtractions  are 
termed  *' spastic  paralyses.'^  The  details  of  all  tlu^e  sympt^>mR  will  be  six>kon  of 
in  the  special  chapters. 

Finally,  in  every  case  of  paralysis,  we  mii.st  consider  the  other  nervous  symp- 
tom.^ which  accompany  it,  since  these  may  also  be  of  great  in]]xjrtance  in  judging 
of  the  cause  of  the  paralysis.  W^e  must  tirst  of  all  invi'stigate  the  condition  of 
the  reflexes  (tnde  itifrai  in  the  paralyzed  parts,  from  which  many  concln8ion.s  can 
be  drawn  as  to  the  seat  of  the  lesion  which  Ciiuses  the  paralysis.  We  must  also 
iBst  the  state  of  the  sensibility,  lx»th  in  the  skin  and  in  the  muscles  themselves. 
Certain  attendant  trttphic  and  vaso-motor  symptoms  are  also  to  lie  regarded.  The 
skin  over  the  imralyzed  parts  aonietimes  appcai-s  cyanotic,  or  marble-like;  it  feels 
oool,  is  oedematous,  and  sometimes  is  peculiarly  dry,  hard,  and  scaly. 

2.  Symptoms  of  Motor  Irritation. 
As  we  have  termed  the  symptxjms  of  motor  deficiency  "  paralysis,'*  we  group 
the  symptoms  of  motor  irritation  in  genei'al  together  under  the  name  t)f  "simsm.*' 
We  mean  by  this  all  the  morbid  movements  occurring  in  the  muscles  involunta- 
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rily  and  even  a^nst  the  wilL     Althouf»h  we  may  find  spasm  in  the  smooth  mug- 
eles,  which  generally  are  not  controlled  by  the  will,  as  in  spasm  of  the  bronchial 
muscles,  spasm  of  the  vessels,  etc,^  we  will  concern  ourselves  hei'e  only  with  th« 
spasmodic  movements  in  tlie  vohmtixiy  muscks.     We  must  look  for  the  cause  of 
(Jiese  in  ahuormaJ  irritation  exerted  in  some  way  on  the  motor  tracts,  but  w& 
know  very  little  of  the  precise  nature  and  character  of  this  irritation  in  moi^t. 
caaes.     The  abnormal  iiTitation  often  acts  directly  on  the  motor  nervous  region^ 
as  in  the  frequent  spasms  in  affections  in  the  neighborhocxl  of  the  cortical  motor—— 
centei-s;  but  the  motor  irritations  often  seem  to  be  excited  secondarily  througb^^B 
Bome  i*eflex  channel — reflex  spasms. 

For  a  long  time  two  kinds  of  spasm  have  l>een  distinguished  symptomatically -^.M 

We  term  those  spasms  clonic  where  the  abnormal  muscular  coutraction  last^^e^jaia 
only  a  short  time,  and  then  is  interrupted  bv  a  short  period  of  relaxation,  to  com^^^ae 
on  a^ain  afresh.     Tlie  atfected  parts  of  tlie  body  are  thus  put  in  a  constant  con 
vulsive  motiun.     In  distinction  from  this  we  term  those  abnormal  muscular  con 
tractions  tonic  spasms  where  the  muscle  remains  Hi>asmodic&IIy  contracted  for  i 
longer  time— minutes,  horn's,  or  days.     The  affecte<l  part  of  the  bmly  is  thus  kcp 
motionless  in  some  abiirirtiial  position,     B<ith   fortiis  of  spasm,  however,  sho 
many  ti*i  usitiousaud  cumbinutions,  so  that  we  must  often  sjieak  of  '*  ktmcHclonic ' 
Bpflsms. 

A  more  careful  examinalion  of  the  symptoms  of  motor  irritation,  however 
gives  a  still  pjreater  number  of  tliffereot  forais.  We  will  here  group  together  thi 
most  irnxMiilant  varieties  of  morbid  involuntary  movements  without  giving  a  oora 
pletely  exhaustive  review  of  the  manifold  forms  of  spasm. 

1.  Epile})ti'form  ronvnlNioHH  are  severe,  and  usually  clonic  s]Kisms,  at  time 
tonic-cloiiic,  spiv^id  over  the  whole  body  or  limitetl  to  one  half  or  one  portion  o 
the  body.     By  them  the   whole  ImkIv   or  tlie  part   atfefted  Ls  put  into  violen 
motion,  usually  tlirashing  and  shaking  movements.     The  pure  epileptic  spasm 
epilepsy  is  the  tyi>e  of  this  form  of  spasm,  but  precisely  analogous  spasms,  *'epi — 
leptiform ''  s|>asma,  are  seeu  in  organic  diseases  of  the  hrain,  in  hysteria,  etc. 

2.  Rhtftkmival  contrartkms  ui  single  groups  of  muscles  aiv  sometimes  seen  \im^ 
certain  cerebral  diseases,  such  as  apoplexy  and  sclerosis,  and  also,  as  we  liave  lateljr^ 
obst*rve<l,  after  acute  myelitis.  In  these  the  part  of  the  l>ody  affected  is  put  la. 
motion  by  continumis,  separate,  weaker  or  stronger  thrusts,  which  follow  ones- 
another  in  a  regular  rhythm,  RhytbmLcal  contractions  are  also  seen  as  precur — 
sors  or  at  the  end  of  ei>lleptiform  spiusnis, 

3.  Trembling  motions,  or  tremor,  us  we  say  in  oixlinary  parlance,  are  modenite» 
motions,  rapidly  following  one  another,  with  a  not  XQvy  marked  excureion.    If  tha^ 
tremor  is  more  pi'ouounced,  we  term  it  *"'  shaking."    Tremor  is  an  important  symp- 
tom, almost  pathognomonic  in  many  nervous  diseases,  such  as  pai*alysis  agitans. 
but  we  know  almost  nothing  in  regard  to  the  more  intimate  manner  of  its  origin. 
We  often  see  pronounced  tremor,  especially  in  the  hands  in  exophthalmic  goitre. 
We  know  that  tremor  is  often  present  in  old  people — senile  ti'emor;  and  in  alco- 
holic subjects — alcoholic  tremor.     Tremor  sometimes  appears  in   muscles  at  rest, 
that  is,  not  innervated  by  the  will,  and  s<nnetimes  only  in  (hose  which  are  moved 
voluntarily.    This  latter  form  of  trf^mor,  which  is  seen  most  frequently  in  multiple 
sclerosis  (rkle  infra),   is  termed  ''intention  tremor.*'     Very   marked  intention 
tremor,  which  is  iucreasefl  by  any  menliil  excitement,  is  seen  as  a  symptom  in 
chronic  mercurial  poisoning  (mercm*ial  tremor),  particulai^ly  in  mirror-makers, 
etc. 

We  may  mention  here  the  sf>-called  essential  tremor,  that  is,  a  condition  when* 
the  tremor,  which  is  most  marked  in  the  hands,  is  the  ordy  morbid  sj^mptom  and 
can  3ki  referred  to  no  known  cause.    This  form  of  tremor  is  sometimes  seen  in 
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<|^ij||irative]y  young  people,  aud  even  in  children.  A  distinct  hcr-editary  pre- 
dfBpoeition  is  often  pi-esejit,  ao  that  Beveral  "  trcmWei's  "  aixj  fouud  in  the  same 
family. 

We  very  often  find  trembling  in  "  nervous"  i>ersous,  which  is  at  on«e  increased 
by  any  emotion.     There  is  also  a  pure  hysterical  tremor. 

4.  Singh  contractions,  either  sudden  t\vttchiy)2:s,  or  in  the  form  of  a  slow  con- 
traction of  the  mu-scle,  are  seen  with  esi>et'ial  frequency  in  diseases  of  the  cord. 
They  are  either  single,  or  frequent  aud  ijei-sistent.  Their  mode  of  orig-in  la  not 
always  plain.  They  may  depend  on  direct  motor  irritation  or  they  ujay  have  a 
reflex  origin. 

5.  FihHUarij  wunrular  cotitractiotm  are  little  contruetiotLS  in  the  separate 
muscular  bundles,  which  may  be  seen  on  a  cloj*e  examination  of  the  nmseles,  but 
which  do  not  have  any  sj^ecial  influence  on  motion.  If  the  fibrillary  contractions 
in  a  muscle  arc  very  prcjnounced,  there  may  develop  an  actual  "  wave ''  in  tl^e 
muscular  substance.  We  see  this  symptom  especially  in  ati-ophied  muscles,  par- 
ticularly in  spinal  progressive  muscular  atrophy  {inde  infra). 

(5.  Choreic  rnorementfi  &3^  either  slight  euntractious  or  quite  complicated  and 
extensive  movements,  which  usually  appear  in  the  face,  in  one  limb,  or  some- 
times over  the  whole  body,  without  rej!»-artl  to  rule.  In  severe  cases  they  are 
almost  continuous,  but  in  milder  rases  they  HT-e  intt^-rupted  by  shorter  or  longer 
pauses.  Tliey  form  the  Lvhief  flymptj>uii  of  choj-ea  proper,  but  they  ai'O  also  pres- 
ent in  other  cei'ebral  affections,  such  as  symptomatic  choi-ea,  post-hemiplegic 
chorea,  etc, 

7.  Mot^ements  of  athetoHiH  is  the  name  we  give  to  peculiar  involuntary  and 
usually  quite  alow  movemenLs,  which  are  seen  especially  in  the  arm  and  hands, 
but  also  in  the  head,  the  trunk,  etc.  The  fingers  make  slow  but  often  very  exten- 
sive movements,  are  extende<i,  spread  apart,  flexefl,  ami  uioved  ovr-i-  and  around 
one  another  in  the  most  remarkable  way.  This  form  of  motrir  irritation  occurs  as 
a  special  disease^  **  atJietosiSy*^  or  as  a  sj-mptom  in  eertaiu  central  nervous  diseases, 
especially  the  cerebral  pai*alysi.s  of  children  [fido  infra). 

8.  Constant  or  co-ordinated  9pasnis  arc  symptoms  of  motor  irritation  in  which 
the  patient  performs  complicated  moveiueuta  by  compulsion — forced  movements. 
Among  these  are  classed  the  compulsory  g'^'ing  f(»rwanl  or  moving  in  a  ciivle,  the 
tiiraing  al)out  theaxii^  of  the  body  ffoived  attitudes),  aud  also  cei-tain  peculi.tr  com- 
plicated forms  of  spasm,  such  as  spasms  of  juuipiog,  iMUghing,  sciTiamiug,  with  all 
sorts  of  spasms  of  the  respiratory,  pharyngeal,  and  hiryngeal  nuisclos,  associated 
with  hiccoughing  and  belching  sounds,  etc.  They  ar«  seen  most  ft-cquently 
in  severe  cases  of  hysteria,  but  epilepsy  may  also  occur  exceptionally  in  the  form 
of  co-ordinated  spasms.  The  foi-ce*!  movements  and  attitudes  mentioned  above 
ftre  seen  chiefly  in  atfectious  of  the  ceiniilrjellum  and  the  cei'^bellar  peduticles. 

9.  Tonic  spasm^  as  has  been  said,  is  the  name  for  all  morbid  musrular  contrac- 
tions that  continue  for  a  long  time.  Tonic  spasTo  in  the  muscles  of  inasticalion, 
the  raasseters,  is  terrue^l  trismus.  Touic  spafjm  in  the  muscles  of  the  back  and 
neck,  by  which  the  wliole  body  is  drawn  backward,  and  the  vertebnd  column  is 
bent  into  an  aixjh  with  the  convexity  in  front,  is  chilled  opisthotonos.  Tonic 
rigidity  of  the  whole  body  is  termed  tetanus.  Tonic  spasms  are  seen  in  tetanus, 
tetany,  hysteria,  etc. 

10.  Cataleptic  rigiditjf  Ls  the  name  of  that  tonic  condition  of  the  mu.scles  in 
which  the  limbs  are  deprived  of  the  influence  of  the  will,  but  are  held  in  ixjsition 
by  the  muscles  in  any  positicm  given  to  them  passively.  It  is  seen  chiefly  in  cer- 
tain cases  of  hysteria,  but  cataleptic  states  are  also  present  in  other  cerebral  dis- 

such  as  meningitis  (see  the  chapter  on  catalepsy). 

11.  Associated  movements  are  abnormal  movements  which  appear,  while  nmk- 
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ing  voluntary  movenieiitSj  in  muscles  which  liuve  no  conn<?ction  with  the  move- 
ment willttd.  Thus  in  hcmipk'gia  associuted  nmvements  sonxetimes  take  place 
in  the  arm  when  the  patient  wills  to  move  the  leg  alone.  In  spinal  cafies.  as  we 
have  seen,  the  movement  of  one  leg  is  accompanied  also  hy  an  unintentional 
movement  (if  the  other  leg.  Associated  tiiovements  are  commonest  in  the  muscleB 
of  the  .^amo  limb.  Thus  we  often  see  in  hemiplegria  or  in  spastic  spinal  |>aralysis 
that  patients  can  not  draw  tlie  log  up  on  the  body  without  at  the  iuime  tinif 
pi'oilucing  a  marked  dorsal  extension  of  the  fix)t  as  an  assix'tated  movement.  In 
old  j>e!'ipheral  facial  paralysis  (q.  v.}  we  very  often  sec  associated  movements  in 
the  fjicial  mustdes. 

Besides  the  conditions  of  motor  irritation,  other  attendant  nervous  symptomH 
often  occur  at  the  same  lime.  Syniptonis  of  motor  paral^'sis  and  irritation  arf» 
very  oftc-n  combined  with  ea;c*h  other,  since  the  different  forms  of  spasm  may 
ap|>em*  not  only  in  ginrnps  of  muscles  whose  motion  Ls  otherwi.se  normal,  but  al.so 
in  paretic  or  paralyzed  miis<des.  In  general  convulsions  the  state  of  the  con- 
sciousness deserves  special  attention.  Gtenuine  epileptic  attacks  are  umxally 
associated  with  complete  loss  of  consciousness,  but  in  most  of  the  other  forms  of 
spasm  the  conscuousness  is  unalTected.  Fiuallv,  it  is  worthy  of  mention  that  tonic 
spasms  es[>ecially  are  attendeti  by  a  fc^lint?  of  decidwl  jmin,  which  is  probably  due 
to  an  irritation  of  the  intra-muHcular  sensory  nerves.  Such  painfid  tonic  muscu- 
lar contractions  are  termed  cramps.  Among  them  are  the  well-known  painful 
Bflftsms  in  the  calves  after  physical  exertion. 


3.  Atajoa. 

In  executing  all  normal  complicated  movements  we  need  the  simultaneous 
action  of  severul  muscles.  Consider  the  numerous  muscles  which  must  I*  pot  in 
activity  in  v.alkino:,  in  grasping,  and  in  all  the  manifold  employments  of  the 
hands.  Hence,  in  onler  to  perform  such  movements  correctly,  it  is  not  only 
necesisary  that  all  the  muscles  concerned  sltoukl  be  innervated  by  the  will — that 
is,  that  they  l>e  not  paralyzed- but  that  we  should  also  be  able  so  to  modify  the  in- 
nervation of  each  individual  muscle  that  its  contraction  coiTespjnds  preciisely  to 
the  special  part  of  the  work  iKdotiginjjf^  to  it.  A  pi'tvx'ribed  volimtary  motion  aui 
take  place  only  when,  first,  alt  the  nmscles  r*^quisite  for  it  come  into  no  less  but 
also  no  greater  action  ■  second,  when  each  individual  nius^'le  contracts  only  so  far 
and  so  much  as  its  special  ta.sk  requires;  and,  thirds  when  the  conditions  in  the 
time  of  innervation  take  their  normal  coui-se— that  is,  when  all  the  muscles  in- 
volved contract  at  the  same  time  or  in  the  proper  ortler  after  one  anotljer.  A 
movement  which  is  executed  in  such  a  prvscrilied  manner  we  call  a  co-ordinated 
mi>vement,  and  the  process  of  modifying  pn^jjierly  the  innervation  of  the  different 
muscles  necessary  for  a  complicated  movement  we  call  the  co-ordination  of  motion. 
We  must  especially  bear  in  miTui  that  the  sinniltane«>us  action  of  several  muscles 
is  so  far  necessary,  even  for  what  seem  to  be  the  simplest  movements,  that  muscles 
antagonistic  to  those  moved  must  also  come  into  activity.  Only  by  the  aid  of  the 
ever-ready  antagonistic  muscles  can  we  grade  our  movements  as  finely,  or  check 
or  hasten  them  as  rapidly,  as  is  demanded  for  the  execution  of  almost  all  compli- 
cate<l  moveujcnts. 

Nervous  pathology  ifi  rich  in  facts  which  can  make  the  idea  and  the  necessity 
of  the  co-ordination  of  motion  clear  to  us.  IVe  often  see  disiurbances  of  motility 
which  make  the  patient  incapable  of  any  fine  motor  acts,  and  yet  wliich  do  not 
dej^end  at  all  upon  any  motor  weakness  or  paralysis,  hut  only  upon  a  disturbance 
in  the  co-ordination  of  motion.  Such  a  disturbance  we  call  ataxia.,  and  we  speak 
of  an  ataxia  of  the  aiins,  of  the  legs,  etc.,  when  the  parts  named  can  perform  all 
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the  motions  and  retain  their  fuU  strength,  but  these  roovemeiits  show,  usually  at 
onoe,  a  slrikinir,  disi>rdered,  uncertain  '*  ataxic  ■'  character. 

Many  theories  have  been  advanced  as  to  the  precise  cause  of  ataxia,  upon 
which  we  must  enter  in  the  special  chapters.  We  can  remark  hei-e  only  that 
ataxia  is  seen  Ijoth  in  cerebral  diseases,  especially  in  affections  of  the  ceretjellum 
(cerebellar  ataxia),  and  in  diseases  of  the  spinal  cord  (spinal  aUixia).  Among  the 
latter,  de«^eneration  of  the  posterior  colLunn»e8i>ecially  (locomotor  aUixia,  tabes  dor- 
aalis)  has  ataxia  as  one  of  its  cliief  symptoms.  Therefore  we  will  discuss  the  charac- 
ter of  the  symptoms  and  the  cause  of  ataxia  more  fully  in  describing  tliis  disease. 


4.  Ge3^ral  Remabks  upon  testino  the  Reflexes  and  upon  the  Condition 

OF  THEM. 

In  testing  the  i-cflexcs,  which  should  never  be  omitted  h\  any  case  of  nervous 
disease  on  account  of  its  frequent  j^^^at  diagnostic  impoi^tance,  we  must  dislin- 
jruish  the  two  chief  j^rfniiMj  of  reflexes  from  each  other:  the  cutaneous  reflexes,  and 
the  "tendon  reflexes." 

Cutaneous  Reflexes.— We  temi  the  mnscular  contrajctions,  excited  reflexly  by 
irritation  of  the  sensory  centrii>etal  cutaneous  nerves,  cutaneous  reflexes.  These 
are  usually  present  only  to  a  slijarht  degree  hi  the  upt^er  exli-etnities;  but  we  c;m 
sometimes  excite  reflexes  even  here  by  pricking  or  pinching  the  skin,  esiiecially 
that  of  the  fingers.  The  %^ery  marked  i-eflex  in  mjiny  i>eople  caused  by  tickling  the 
axilla  is  well  known.  The  test  of  the  eutiineoiiH  reflexes  in  the  lower  extremities  is 
much  more  important.  The  soles  of  the  feet  aw  the  most  sensitive  parts  for  excit- 
ing a  reflex.  Bimply  tickling  the  Sfdes  with  the  finger  is  a  sufficient  irritati<m  (the 
tickling  reflex),  and  so  is  the  prick  of  a  pin  (the  prick  reflex),  or  striking  the  skin 
hartl  with  a  blunt  object,  usually  the  handle  of  a  pert^ussion-hamnier  (the  blow 
reflex).  Thermal  irritants  are  also  very  suitable  for  exciting  a  reflex,  esi>ecially 
bits  of  ice  held  to  the  skin  (cold  reflex).  It  is  often  advisable  to  try  all  tlie.se 
inethod.%  since  with  diminished  reflex  irritability  a  reflex  contraction  in  the  leg 
can  often  be  excited  only  by  some  one  of  them.  We  should  also  examine  the 
reflex  irritability  of  the  rest  of  the  skin,  as  well  as  the  soles  of  the  feet,  by  a  pin- 
pnck,  by  pinching  a  fold  of  the  skin,  etc.  We  should  especially  remenil>er  that 
in  nervous  diseases  there  is  often  a  delay  in  the  reflex,  so  that  the  reflex  contrac- 
tion apix'ars  only  when  the  irriUition  has  lasted  for  a  certain  time.  Thus  in  many 
diseases  of  the  cord,  as  we  have  repeatedly  seen,  the  reflex  follows  only  after  we 
have  pinched  a  fold  of  skin  continuously  for  several  (ton  or  fifteen)  seconds,  a 
delay  which  has  a  connection  with  the  fact  of  tlie  "  sunimalion  of  reflex  irrita- 
tion" kno^vn  frfun  physiology.  The  fact  also  deserves  mention  that  in  many 
patient."^  the  reflexes  ai-e  ea-sily  excited  in  certain  parts  of  the  skin,  but  in  other 
parts  with  difflcuhy  or  not  at  all— the  "  place  of  easiest  reflex  irritability." 

In  general,  the  i-eflex  contractions  are  confined  to  the  limb  irritated.  On 
pricking  the  sole  of  the  foot,  a  dorsal  extension  of  the  t^oes  or  of  Jhe  fm>t  follows, 
or  a  greater  or  less  flexion  of  the  log.  The  reflex  rarely  involves  the  rest  of  the 
body,  but  under  i>athological  conditions  there  is  such  an  incrpased  reflex  irnta- 
bility  that,  on  irritating  the  soles  of  the  feet,  b<tth  legs,  or  even  the  wlnde  btxly, 
fall  into  contraction.  Siich  a  condition  is  sometimes  seen  in  hysteria,  in  tetanus, 
in  hydrophobia,  in  strychnine  poisoning,  etc. 

We  miLst  also  mention  two  special  forms  of  cutaneous  reflex  which  are  often 
examined:  the  abdominal  reflex,  consisting  of  a  contraction  of  the  aMominal 
muscles  on  the  same  side,  when  we  stroke  the  skin  of  the  abdomen  with  the  finger 
or  the  handle  of  the  |jercussi  on -hammer ;  and  the  cremaster  reflex— ^that  is,  the 
reflex  retraction  of  the  testicle,  when  we  stroke  the  internal  surface  of  the  thigh, 
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i>r  exert  a  marked  pressure  a  hand's  bi'eailth  alwve  the  internal  condyle.  The 
ci'eiiitister  iHillex  appeuj's  first  on  the  side  irritated,  but  not  very  infreiiuently  on 
both  sides  at  once.  Otliei*  cutaneous  reflexes,  such  as  the  gluteal  rellex,  the  uiani- 
millary  ivllex,  etc.,  have  less  sig-niticance  and  are  often  ahseut. 

Jud^nneut  in  rt^gard  to  any  pathological  condition  of  the  cutaneous  reflexes  m 
rendered  dilhcult  by  the  fiict  that  their  intensity  varies  cousidembly  even  under 
normal  conditions.  Many  healthy  people  have  much  livelier  reflexes  than  others. 
Hence  we  may  judge  most  accurately  of  a  patient  if,  in  unilateral  atfectiuns,  we  can 
compare  the  retlex  symptoms  in  tlie  two  halves  of  the  l>ody  with  each  other.  The 
precise  condition  of  the  i*efiexes  in  the  ditTerent  forms  of  disease  will  lie  spoken  of 
in  the  special  chapters.  We  can  state  bere  only  that  a  diminution  or  a  complete 
absence  of  the  cutaneous  i"eflexes  must,  of  course^  be  seen  where  the  retlex  conduc- 
tion— thiMXigh  the  centripetal  nerve,  the  gray  matter,  the  special  anterior  cornu, 
and  the  motor  nerve— is  iuterruptc^d  at  any  point,  as  may  be  the  case  both  in  dis- 
ea.sei»  of  the  peripheral  nerves  and  of  the  sjiinal  cord.  On  the  other  hand,  how- 
over,  the  cutaneous  retlexes  may  lose  their  intensity,  or  even  dis^ippear  entirely,  if 
tiie  reflex  cciutei-s  lose  their  irritiibility  from  an  irritation  of  the  i-eflex-inhibitory 
centers  or  fibei*s.  We  see  an  abnormal  increase  of  the  cotaneous  I'eflexes  Mvhen 
either  the  irritability  of  the  parts  that  aid  in  pi-oducing  the  reflex  is  increased, 
in  many  cases  of  cutaneous  hyix?ra?slhesia,  in  strychnine  poisoning,  and  in  many 
geuei-al  neuroses;  or  when  the  inhibitory  pinicesses  which  normally  act  upon  the 
reflex  centers  ai-e  aboltsbed,  as  in  certiiin  diseases  of  the  brain  aiul  spinal  cord. 
The  increase  of  the  cutaneous  i'eflexes  is  shown  pajlly  by  the  fact  that  the  I'eticx 
movements  are  parlicuhirly  lively,  and  appear  with  a  comparatively  slight  irrita- 
lion  of  the  skin,  and  partly  by  tlieir  extension  to  mare  distant  groups  of  muscles 
than  usual. 

Tendon  Reflexes. — Of  almost  greater  practical  importance  thini  the  investiga- 
tion of  the  ciitiineous  reflexes  is  the  te.si  of  tlie  phenomena  classed  under  the  name 
of  the  "  tendon  wflexcs,"  and  first  carefully  investigated  and  deseribtd  by  Erb  and 
Westphal  in  the  year  1875.  We  undei-stand  by  these  those  nniseular  contractiona 
wbicJi  arise  from  the  mechanical  irritation  of  the  tendons  and  analogous  purts^ 
such  as  the  periosteum  and  fascia\  By  this  the  sensory  uei-ves  of  the  tendon  ai-e 
irritate!,  and  excite  a  reflex  nmsc-ular  eontractitm  by  menus  of  the  spinal  cord.  If 
we  give  a  quick  blow  to  the  liganientum  patella^  (the  tendon  of  the  quadriceps 
extensor)  with  the  ulnar  side  of  the  hand,  or,  better,  with  a  pewussion-hanimer, 
while  the  leg  hangs  down  laxly,  or,  if  the  person  examined  be  in  bed,  while  the 
leg  is  in  a  passive  position  of  slight  flexion,  it  is  followed  almost  in vaiiably  in 
healthy  per-sonsby  a  more  or  less  vigorous  contraction  of  the  ciuadriceijs,  by  which 
the  leg  is  extended.  This  is  termed  '*  patellar  reflex,"  ''  knee  pheuomenou  ''  (West- 
phal) [or  "  knee-jerk ''].  In  order  to  produce  it,  it  is  especially  necessarj^  for  the 
person  examined  to  avoid  all  active  muscular  tension  in  the  leg,  especially  in  the 
extensi>r-  If  we  examine  patients  who  are  not  in  bed,  we  can  test  the  patellar  re- 
flex by  making  the  patient  cross  the  leg  to  be  tested  over  the  other,  iind  by  strik- 
ing the  patellar  tendon  as  the  leg  hangs  kwse  ;  but  it  seems  to  us  more  con- 
venient to  direct  the  patient  to  extend  the  leg  until  it  forms  an  obtuse  angle  with 
the  thigh  with  the  oi)eniug  of  the  angle  below.  If  the  sole  be  set  fully  on  the 
tlcHtr  the  extensor  cruris  is  made  tense  in  this  po.sitinn,  and  we  can  very  easily  and 
plainly  excite  the  contraction  of  the  quadriceps  by  striking  the  patellar  tendon. 
If  the  patellar  reflex  be  weak  and  luml  to  detect,  we  should  try  the  procetnling  ad- 
vised by  Jendrassik,  which  consists  in  testing  the  reflex  while  the  patient  grips 
the  two  Iiands  together,  and  tries  with  all  his  strength  to  pull  them  apart.  By  this 
ingenious  tension  of  the  muscles  of  the  upper  extremities  the  muscles  of  the  legs 
are  probably  greatly  relaxed,  while  any  voluntary  innervation  is  avoided,  and 
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thus  is  explained  the  increase  of  the  reflex,  which  is  often  pronounced.  If  by 
the  help  of  this  "  Jendrdssik's  test"  no  reflex  is  to  be  elicited,  we  may  regxird  it 
as  absent. 

The  second  important  tendon  reflex  to  be  provoked  in  the  lower  extremity  is 
the  Achilles'  tetidun  reflex.  If  we  give  to  the  fi:»ot  of  the  person  examined  a  pas- 
sive position  of  slight  dorsal  extension,  so  that  the  tendo  xVchiUis  is  a  little  tense, 
and  then  strike  the  tendon  a  quick  blow,  a  marked  contraction  of  the  gastrocne- 
mius follows.  Under  normal  conditions  this  reflex  is  often  abeent.  Where  I  he 
tendon  reflexes  are  abnormally  increased,  however,  it  is  very  vi^rous,  and  then 
we  can  very  often  produce  it  in  the  following  especially  characteristic  manner. 
If  we  make  a  sudden,  short,  vigt>rous,  passive,  dorsal  extension  of  the  f<joU  the  tendo 
Acbillis  is  suddenly  made  tense,  and  thus  is  irritated  mechanically.  As  a  result 
of  this,  there  is  a  reflex  plantar  flexion  of  the  foot.  If  now,  by  |>ersist<:*nt  passive 
dorsal  extension  of  tlie  foots,  the  tendo  Acliillis  is  again  made  tense,  thei-e  follow 
by  turns  new  plantar  and  dorsal  raoveniouts  of  the  foot,  so  that  the  foot  is  thus 
put  into  a  vigorous  tremor.  This  symptom,  which  can  only  exceptionally  be  pro- 
voked in  healthy  persons,  is  termed  ankle  clonus  (foot  chmus),  or  "foot  phenom- 
enon" (Westphali.  Where  there  is  a  very  great  increase  of  the  tendon  reflexes 
the  tremor  is  s<jmetimes  not  confined  to  the  foot,  but  the  whole  leg  falls  into  a 
vigorous  clonus,  a  symptotn  which  was  once  given  the  unsuitiible  name  of  spinal 
epilepsy.  We  can  also  obtain  the  patelhu*  reflex  in  the  form  of  a  clonus  if  we 
pull  the  patella  firmly  down  with  the  finger  and  force  it  downward  by  a  sudden 
blow  on  the  finger. 

The  two  symptoms  described — the  |Mitellar  reflex,  and  the  Achilles*  tendon  reflex 

foot  phenomenon— are  practically  the  most  impoi-tant,  and  are  the  most  often 

ed,  but  they  are  by  no  means  the  only  reflexes  in  the  lower  extremity.  Besides 
the  rt^flexes  from  the  special  tendons,  we  also  frequently  obtain  muscular  coutrac* 
tions  by  striking  the  periosteinn  anil  the  fascire,  which  have  been  tern»e<l  the  peri- 
osteal and  fascia  rellexes.  Thus  a  contraction  in  the  quadriceps  often  follows  a 
blow  an  the  auti*rior  surface  of  the  tibia.  We  also  see  contractions  frequently  in 
the  adductors  of  the  thigh  on  striking  the  inttHTial  condyle  of  the  femur,  contrac- 
tions in  the  muscles  of  the  posterior  Ms^x^ct  of  the  thigh  iu  striking  the  calves,  etc. 

Under  normal  conditions  the  tendon  reflexes  in  the  upper  extremities  xire  often 
insignifleant  or  entirely  absei»t,  but  where  the  irritihility  is  abnormally  increased 
we  see  even  here  the  most  various  and  vigorous  reflexes.  Tlie  most  imp<>rtant 
and  most  constant  iii-e  the  peritwteal  reflexes  in  the  supinator  longus,  biceps,  and 
deltoid,  from  a  blow  on  the  lower  end  of  the  radius  and  ulnar,  and  also  the  tendon 
reflex  in  the  biceps  from  a  blow  on  the  biceps  tendon  at  the  eltow-joint,  or  in  the 
triceps  fnjin  a  blow  on  the  triceps  tendon  above  the  olwranon,  A  persistent  elonus 
in  the  hand  upon  passive  volar  flexion  sometimes  occurs,  but  it  is  rare. 

In  many  places  in  the  sjx'cial  chapters  we  shall  go  more  fully  into  the  exact 
conditions  and  diagnostic  significance  of  the  tendon  reflexes.  We  shall  see  that 
the  absence  of  ten<lon  reflex  is  characteristic  of  certain  spinal  di.seaaes,  such  as 
poliomyelitis  and  tiil>es  dorsalis,  and  also  of  most  peripheral  paralyses  (traumatic 
jiaralyses  and  neuritis).  We  see  an  abnomud  increa.se  of  tendon  reflex  in  many 
diaeajses  of  the  cortl,  especially  in  that  form  of  spinal  pai-alysis  which  is  termed 
spastic  spinal  paralysis,  and  ver>'  often,  tot>,  in  cen^bral  paralyses,  Tlie  increase 
of  the  reflex  in  these  crises  is  probalily  always  due  to  a  disappearance  of  certain 
influences  which  normally  inhibit  the  reflex. 

Althon;;h  we  have  so  far  tacitly  assumed  the  I'oHex  nature  of  the  symptom 
termed  "tendon  J*eflex  "  as  certain — a  theory  fii-st  proix»unded  by  Erb,  and  now 
shared  by  most  nervous  pathologists  on  the  ground  of  many  clinictd  and  experi- 
mental factB— we  can  not  conceal  the  fact  that  the  reflex  nature  of  the  phenomena 
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in  question  ia   not  I'ec-O'irnzed  by  auother  party,  headed   by  Wcstpbal.     West- 
piiul  ludds  the  *'  tendou  pheu<j»Tieua  "  to  be  tbo  tnisultof  a  direct  mechauical  Lrrita- 
tion  of  the  niuscle  provttked  by  the  jurririff  or  stretching  of  the  miis<;le.     Since, 
however,  careful  exiierimental  investfeations,  repeatedly  performed,  have  of  UUe^ 
jdniost  without  exception  decided  in  favor  of  the  reflex  natui'e  of  tlie  phenotne] 
in  questiou,  and  since  many  clinical  facts,  such  as  the  Ciccurrence  of  contructiot 
in  distant  nuiscles,  crossed  contractions,  etc,,  can  be  explained  only  in  this  way,  wi 
will  huld  in  the  sequel  to  the  term  "  Leiidon  reflex." 

Hechanical  Mii»calar  Irritability  and  Paradoxical  Contractioit— lu  addition  to 
the  deftcription  of  tendon  reflexes  we  must  make  brief  mention  liere  of  two  synq»- 
toms  which  miiiit  also  be  considei^d  in  the  examination  of  nervous  paticnlji. 
'*  Direct  mechanical  irritability  of  the  muscles"  is  shown  by  the  oecun»enee  of 
conlractioufi  from  a  direct  blow  on  the  belly  of  the  muscle,  in  which,  of  course,  we 
c^n  not  definitely  separate  the  direct  muscular  irntation  fixim  some  niechanii'al 
irritation  of  the  muscular  nerv&s.  Sometimes  the  must'ular  conti-action  is  perliajw 
also  a  reflex,  arising  from  tiie  mechanical  irritation  of  the  fascia  drawn  over  the 
muscle;  but  it  is  worthy  of  menti<ni  that  in  cases  where  the  tendon  reflex  baa 
wholly  discippeared,  as  in  tal>es  dorsalis,  the  direct  mechanical  muscular  irrit^^H 
bility  is  usually  retaiuetl  I'he  so-called  idio-musculnr  contitictious  must  be  cspe4^| 
ciall}*  distinguished.  We  see  these  ninst  plainly  if  we  give  a  vigorous  blow  wilb 
the  ulnar  side  of  the  hand  to  the  Ix^Uy  of  a  muscle,  like  the  biceps.  A  circum- 
scribed muscular  swelling  f<irms  al  the  iniint  struck,  and  gradually  disappears 
again,  Tlie  lest  for  mechanical  muscular  irritability  has  not  yet  attaincMl  auy 
sjjecial  pmctir^l  impoHance. 

"  Paradoxical  contraction  *^  is  the  name  which  Westphal  has  given  to  a  symp* 
torn  seen  especially  in  the  tibialis  anticns,  and  rarely  also  in  the  flexors  of  the  1*^ 
and  forearm.  It  is  when  the  foot,  after  being  put  in  passive  dorsal  extension,  re?, 
maitis  in  this  position  even  after  the  expiration  of  a  considerable  time  (sevei 
minutes),  and  a  marked  prominence  of  the  tendon  of  the  tibialis  anticus  is  usually 
vit?ible.  We  can  not  at  the  present  time  give  an  explanation  of  this  phenomenon, 
which  so  far  has  l>een  oI>served  in  ditfereut  spinal  and  cerebral  diseases,  multiple 
sclerosis,  paralysis  agitaiis,  etc. 


5.  General  Remabkb  upon  the  Chanoes  of  Electrical  Excitabtlity  nr  the 
Motor  Nerves  and  Muscles.* 

Electricity,  since  the  investigations  of  Duchenne,  Remak,  Benedikt  Moriti 
Meyer,  von  Ziemssen,  Brenner,  Erb,  and  others,  has  become  not  only  one  of  the 
most  prominent  therapeutic  aids  in  the  treatment  of  nervous  diseases,  but  it  also 
plays  an  extremely  important  part  in  the  examination  of  nervous  patients,  since 
the  test  of  the  electrieal  excitability  of  diseased  nerves  and  muscles  gives  us  aj 
large  amount  of  valuable  inform;ation  in  regard  to  diagnosis  and  prognosis. 

Every  eoinplete  eh^trical  oxaniination  must  l>e  made  with  both  currents — the 
faradic  or  induction  currtnit  (usually  the  secondaiy  current!,  and  the  galvanic  or 
constant  current.  One  "  indiffennit ''  ]M)le  is  usually  put  on  the  sternum  or  the 
Iwick  of  the  neck,  and  the  other  "testing"  jiole  on  the  nerve  or  muscle  to  be 
tested.  Tlie  excitement  of  the  muscle  fivim  tlie  nerve  is  called  indirect;  the  ejccile- 
ment  from  placing  the  eltN'tinxle  on  the  muscle  itself  (whei'e,  of  c^iurse,  the  excite- 
ment of  the  intra-muscular  nerves  can  not  be  excluded)  is  called  direct  Those 
points  on  the  human  Ixxly  where  the  different  nerves  and  muscles  are  most  eusilj 


•  In  rc^rd  to  all  thtL-  i.Ict<i;l»  of  elnctrioftl  difijjfioHui  and  plcctrO'therupoutu»  wc  vould  roferto  Erb^ 
•♦  !Fari.Jl.n.>h  dor  KUktr-ithorapii.'."    Liqwo,  Vogol,  188S.    [Tr»n*luted  by  De  Watteville.     New  York; 

Wm.  Woo.i  ,<■  rn.,  i^s7,] 
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accessible  to  the  electrical  excitement  are  to  be  fouDd  in  Figs.  68  to  73,  taken  from 
Erb's  hand-book. 

In  faradic  examination  the  rule  is  that  we  can  provoke  marked  muscular  con- 
tractions both  fix>m  the  nerves  and  from  direct  excitement  of  the  muscles  at  the 
l)oints  generally  accessible  to  excitement.  We  desi^^nato  the  strength  of  the  cur- 
rent required  by  the  distance  between  the  two  coils  of  the  induction  apiuiratus 
(coil  difltance,  RollenahHtandi  at  which  the  tirst  minimal  contraction  of  the  muscle 
occurs.  On  increasing  the  current,  the  minima]  contraction  gradually  passes  into 
a  vigorous  tetanic  contraction  of  tlie  muscles. 

Galvanic  examination  is  performed  by  the  aid  of  a  ''current  reverser,"  by 
which  the  testing  pole  can  be  made  either  the  negative  pf)le  itho  cathode  or 
zinc  pole)  or  the  ixjsitivc  pole  (the  anode  or  copper  or  carbon  pole).      By  this 
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*' polar  method  of  investigation"  (Brenner)  the  following  law  of  contraction  is 
obtained,  wliicJi  hokls  ecjimlly  for  the  nonnal  mtMor  nervea  and  for  the  mupcles. 

With  a  weak  current  no  noticeable  excitement  takes  place.  If  we  gradually 
increane  the  stivngth  of  the  current,  the  first  weak  contraction  of  the  muscle 
occurs  at  the  closure  of  tlie  cathode — that  is,  when  the  cunn^nt  is  closed  so  tliat 
the  cathode  is  made  the  testing  pole.  On  opening  the  cathwlc,  or  on  closing  or 
opening  the  anode,  nothing  follows.  If  we  increase  tlie  strength  of  tho  current 
still  more,  the  cathodic  closure  contractions  become  stronger,  and  the  anodic 
closure  and  anodic  opeoing  contractions  appear,  now  the  one  being  earlier  and 
strcmger,  and  now  the  other.  Opening  of  the  cathode  has  still  no  effect.  Only 
with  a  very  strong  current,  in  which  the  cathodic  closure  contractions  have 
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in  qucstkm  is  not  recofaiizctl  bv  another  party,  headed  by  WestpbaJ.     V* 
plial  holds  the  ''teiidou  pheuomena"  U>  be  the  result  of  a  dii*cct  niechamcal  i 
tion  of  the  muscle  provoked  by  the  jurring  or  .stretching  of  the  muscle.     Bh 
however,  careful  experimetital  investifftitions,  reijeatedly  performed,  have 
almost  without  exception  decided  hi  favor  of  the  retiex  nature  of  tlie  pheiii 
in  question,  and  since  many  clinical  facts,  such  as  the  occurrence  of  eonti 
in  distant  muscles,  crossfMl  contractions,  etc.,  can  be  explained  only  in  this  wm, 
will  hold  in  the  sequel  to  the  term  ''tendon  reflex/' 

Bfechatiical  Muscular  Irritability^  aud  Paradoxical  ContractioiL— In  addlti 
the  description  of  tendon  reflexes  we  must  make  brief  mention  here  of  two  tr 
toms  which  must  also  be  considered  in  the  examination  of  nervous  pall 
"Direct  mechanical  irritability  of  the  muscles "^  is  shown  by  the  oc^urrenf 
contractions  frtmi  a  direct  blow  on  the  belly  of  the  muscle,  in  which,  of  oourt^ 
can  not  defiuitely  separate  the  direct  muscular  irritaliun  from  some  mecha< 
irritation  of  the  uHi.scular  nerves.     Sometimes  the  muscular  contra<:*t ion  ts  pert 
also  a  reflex,  arisinj^  from  the  mechanical  irritation  of  the  fascia  drawn  ovei 
muscle;  hut  it  is  worthy  of  mention  that  in  cases  where  the  tendon  reflex 
wholly  disap|jeai*ed,  as  in  tabes  dorsalis,  the  dii-ect  mechanical  muscular  ir 
bility  is  usually  rt^taineth     The  so-called  idio-miL^cidar  contractions  must  be  < 
cially  diytingfuished.     We  see  these  most  plainly  if  we  ^ve  a  vij^orous  blow 
the  ulnar  side  of  tlie  hand  to  the  belly  of  a  muscle,  like  the  biceps.     A  cin 
scribed  mu.scular  swelling^  forms  at  the  point  struck,  and  gnidually  disap]> 
a^in.     The  test  for  mechanical  musi^ular  irritability  has  not  yet  attained 
special  pnictical  importance. 

"Paradoxical  contraction ''  is  the  name  which  Westphal  has  g^ven  to  a  sj 
torn  seen  esjiecially  in  the  tibialis  anticiis,  and  rarely  also  in  the  flexors  of  the 
and  forearm.  It  is  when  the  foot,  after  being  put  in  passi\'e  dorsal  extension 
mains  in  this  position  even  after  the  expiration  of  a  considerable  time  (sev* 
minutes),  and  a  marked  prominence  of  the  tendon  of  the  tibialis  anticus  is  usit 
visible.  We  can  not  at  the  present  time  give  an  explanation  of  this  phenomei 
which  so  far  has  been  observed  in  ditferent  spinal  and  cerebral  diseases,  mulL 
ficlerosis,  paralysis  agitans,  etc. 


6.  Genkral  Remarks  upon  the  Changes  of  Electtucal  Excitabfuty  m  i 
Motor  Nerves  and  Muscles.* 

Electricity,  since  the  iuvestija:ations  of  Duchenne,  Remak,  Benodilct  Mm 
Meyer,  von  Zienissen,  Brenner,  Erb,  and  others,  has  become  not  only  one  of 
most  prominent  tlicrajteutic  aids  in  the  treatment  of  nervous  diseases,  but  it  i* 
plays  an  extremely  importjint  part  in  the  examination  of  nervous  patients,  si' 
the  test  of  the  electrical  excitabihty  of  diseased  nerves  and  muscles  girrs  ti 
\argii  amount  of  Tahiable  infr>rmation  in  regard  to  diag7ioflis  and  |)ragDosia. 

F  *         '  '  lation  must  bt?  madi^  with  l>«)th  cui  f      ^ 
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'  tnuscle  from  the  nerve  is  cailled  indirect;  th^'rotci 

II.  [<*  on  the  muscle  itself  (where,  of  course,  the  exei 

TH'  '  ve-s  can  not  be  excluded)  is  called  direct*    Th« 

^vnere  the  different  nerves  and  muscles  are  most 


iM  (if  lUfictrtcal  illoirTin^i*  ftii'l  elwrtnj-OicnijJcutica*  wo  ^oiild  refer  bi 
^il«'"    trijwie,  Vfyil.  ItSW'i.    [TmtialuU'J  by  De  Wnitcvillih    New  Y< 
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already  become  tetanic — that  is,  they  still  persist  after  the  closure  of  the  current — 
can  we  provoke' weak  cathodic  opening  contractions.    Expressed  in  the  abbreviar 
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Fio.  69. 

tions  now  in  general  use  in  electrical  diagnosis,  the  law  of  contraction  for  normal 
muscles  and  nerves  in  man  is  as  follows:* 

1.  Lowest  degree  with  weak  currents:  EaSz,  KaO — ,  AnS — ,  AnO— . 

2.  Middle  degree  with  stronger  currents:  EaSZ,  KaO—,  AnSz,  AnOz. 

3.  Highest  degree  with  very  strong  currents :  EaSTe,  EaOz,  AnSZ,  AnOZ. 

*Ka  sijrnifies  cathode,  An  =  JuioJe,  S  =  closure,  O  =  oponintr,  z  (  Zuckuuir)  =  weak  contraction, 
Z  =  stronger  contraction,  Te  =  tetanus.    Sometiuies  the  increasinsr  strength  of  the  contractiona  is 
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The  yariatioiiB  from  the  normal  state  seen  under  pathological  conditions  con- 
sist of  quantitative  and  also  of  qualitative  cha'nges  in  the  Jaw  of  contraction.  We 
term.the  simple  increase  or  diminution  of  the  electrical  excitability  in  nerves  or 
muscles,  without  simultaneous  changes  in  the  quality  and  order  of  the  occurrence 
of  muscular  contractions,  quantitative  changes.  The  discovery  of  increased  or 
diminished  irritability  of  nerve  and  muscle  can  be  made  most  easily  in  unilateral 
diseases,  where  we  can  compare  the  strengths  of  current  required  to  obtain  the 
minimid  contraction  on  the  diseased  and  healthy  sides  with  each  other.    If  we  are 
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Fio.  70. 


dealing  with  bilateral  or  general  diseases  this  is  much  harder  to  make  out.  We 
must  then  draw  our  comparisons  from  the  conditions  of  excitability  in  normal 
individuals,  where  the  different  obstacles  to  conduction  can  be  carefully  estimated 
by  the  aid  of  a  galvanometer,  or  by  comparing  the  excitability  of  the  nerve-trunks 
in  the  different  parts  of  the  body  with  one  another.     For  this  purpose  we  are 


abbreviated  by  the  ai>fn«  Z,  Z'and  Z".  [Many  English  and  Anierioan  writers  on  electricity  use  lettcn* 
derived  from  the  Enj;linh  noiiicit.  Thus  C  8taiid»  for  cathode,  closure,  and  contraction.  A  and  (.)  have 
the  same  mcaninicr-  It  KwriiH  to  ua  clearer  and  conducive  to  greater  harmony  to  retain  the  German 
abbreviations,  which  are  simple  and  definite.— Tkaxp.] 


550 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


nsually  content  (following  Eh>Vs  example)  with  comparing  the  superficial  nerves, 
such  as  the  frontal,  accessory,  ulnar,  and  peroneal,  which  are  easily  excited.  An 
increase  of  electrical  excitability  is  found  in  many  fresh  peripheral  paralyses,  and 
also  in  tetany.  A  diminution  of  electrical  excitability  is  found  quite  frequently  in 
bulbar  and  spinal  paralyses,  in  progressive  muscular  atrophy,  etc. 
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Fio.  71. 


A  significant  advance  in  the  investigation  of  the  quantitative  conditions  of  ex- 
citability has  been  rendered  possible  by  the  introduction  of  the  "absolute  galvanom- 
eter" (Hirschraann,  Edelmann,  etc.),  by  which  the  strength  of  the  current  can  be 
read  off  directly  in  milliamp^res.  By  extensive  investigations  on  healthy  persons 
Stintzing  has  found  certain  limits  within  which  the  normal  excitability  of  the 
different  nerves  varies.  Deviations  from  these  figures  above  or  below  accordingly 
permit  us  to  recognize  an  increase  or  a  diminution  of  the  galvanic  excitability. 
These  limits  are,  for  instance,  for  the  frontal  nerve,  1-2  5  milliamperes  ;  for  the 
acces.sory  nerve,  01-0'44  ma. ;  for  the  ulnar  nerve  (at  a  jwint  one  or  two  inches 
above  the  olecranon),  0'2-0*9  ma.;  for  the  peroneal  nerve,  0*2-20  ma.  In  these 
cases  it  is  necessary,  in  order  to  obtain  results  that  may  be  compared,  always  to  use 
electrodes  of  the  same  area  ("  unit  electrode"  of  3  sq.  cm).*  An  accurate  measure 
of  the  absolute  strength  of  the  faradic  current  has  not  yet  been  found.  We  there- 
fore content  oui*selves  with  the  statement  of  the  iK)sition  of  the  outer  coil  [of  the 
DuBois-Reymond  apparatus]  over  the  inner  (coil  distance,  Rollenahstand)^  at 
which  the  first  perceptible  contraction  occurs.  Stintzing  found  as  an  average 
position  for  the  frontal  nerve,  128-5  mm. ;  for  the  accessory  nerve,  137  mm. ;  for 


[*  This  it»  Stintzing's  unit.    Erb  has  proposed  a  larger  one,  a  ''  normal  electrode  "  of  10  sq.  cm. — ^K.] 
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the  ulnar  nerve,  130  mm. ;  and  for  the  peroneal  nerve,  115  mm.  Wo  must  refer 
to  the  special  works  for  farther  details. 

Much  more  important,  however,  than  the  simple  quantitative  changes  of  elec- 
trical excitability  are  those  not  merely  quantitative  hut  also  qualitative  deviations 
from  the  normal  law  of  contraction,  which  were  first  discovered  in  certain  forms 
of  paralysis  by  Baierlacher  in  1859,  and  were  soon  generally  confirmed.  Erb  has 
given  these  the  name  of  the  '^  reaction  of  degeneration,"  because  they  are  closely 
connected  with  the  progress  of  certain  anatomical  changes  in  the  paralyzed  mus- 
cles and  nerves. 

In  order  to  make  the  relations  of  the  reaction  of  degeneration  cle^r,  let  us 
select  as  an  example  any  fresh  peripheral  paralysis  and  follow  the  changes  in 
excitability  to  the  two  currents  in  the  nerves  and  muscles.  In  a  short  time  (two 
or  three  days)  after  the  onset  of  the  paralysis  a  gradually  increasing  decline  in  the 
faradic  and  galvanic  excitability  in  the  nerve  begins.    After  one  or  two  weeks 
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the  excitability  is  completely  lost,  so  that  from  the  nerve  we  can  no  longer 
provoke  any  trace  of  muscular  contraction  with  the  strongest  faradic  or  con- 
stant current.  During  this  time  the  excitability  of  the  paralyzed  muscles  to 
the  faradic  current  has  also  rapidly  diminished,  and  finally  has  whoUy  disap- 
peared.   The  case  is  quite  different  with  direct  galvanic  excitement  of  the  mus- 
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cles.  Here  we  find  at  first  a  sligbt  diminutioii,  which  in  the  second  week  passes 
to  a  decided  increase  of  the  galvanic  muscular  excitability.  We  now  obtain 
marked  muscular  contractions  with  relatively  verj'  weak  currents.  Besides  that, 
two  otlier  very  important  peculiarities  are  to  be  noted :  1.  The  muscular  contrac- 
tions are  not  short  and  lightning-like,  as  under  normal  conditions,  but  they  seem 
quite  sluggish,  protracted,  "  worm-like,"  and  often  persist  during  the  whole  dura- 
tion of  the  closure  of  the  current.  2.  The  muscular  contractions  occur  not  only 
chiefly  at  cathodic  closure  (KaS),  as  under  normal  conditions,  but  the  anodic 
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closure  contractions  are  as  strong  as  the  cathodic  closure  contractions  (KaSZ),  or 
even  plainly  exceed  them.  The  cathodic  opening  contraction  (KaOZ)  is  also  fre- 
quently stronger.  3.  It  may  also  be  mentioned  here  that  the  mechanical  irrita- 
bility of  the  muscles  in  such  cases  is  usually  increased. 

This  second  degree  of  the  reaction  of  degeneration  lasts  from  four  to  eight 
weeks.  If  the  paralysis  be  severe  and  long  continued,  or  incurable,  at  the  end  of 
this  period  comas  a  decline  of  the  galvanic  muscular  excitability.  The  contractions 
become  weaker,  the  strength  of  current  necessary  to  produce  them  greater,  and, 
finally,  in  incurable  cases,  even  with  the  strongest  currents,  we  can  obtain  only 
a  little  slow  anodic  closure  contraction,  or  none  at  all.  It  Is  different,  however,  in 
the  milder,  curable  cases.  In  these  the  passage  to  the  noraial  condition  gradually 
folloAvs  either  the  increase  of  the  galvanic  muscular  excitability,  or,  in  more  pro- 
tracted cases,  its  secondary  decline.  The  contractions  become  more  vigorous  and 
shorter,  the  cathodic  closure  contraction  (KaSZ)  ajjain  predominates,  the  faradic 
muscular  excitability  and  the  faradic  and  galvanic  excitability  of  the  nerves 


REMAEKS  UPON  THE  DISTURBANCES  OF  MOTILITY. 


553 


I 


I 

I 
I 


finally  return,  and  with  them  the  old  normal  conditions  are  restored.  A  fact  to  bo 
observed  in  these  cases  is  of  great  interest,  namely,  that  the  voluntary  motion  in 
such  cases  often  returns  decidedly  earlier  than  the  electrical  excitability  of  the 
peripheral  nerves.  We  see,  then,  that  a  diseased  nerve  may  Ix^  cajmble  of  con- 
duiliiij?  irritations  warning  from  the  brain,  while  the  taking  up  of  irritation,  its 
direct  excitability,  ia  still  completely  lost.*  In  such  cases  we  can  obtain  a  mus- 
cular contraction  by  electrical  irritation  of  the  nerve  above  the  point  of  le*tion. 

Besides  the  complete  reaction  tjf  degeneration  just  described,  there  is  als<j  a  so 
called  partial  reaction  of  degeneration,  which  is  not  infrequent  in  milder  cases. 
This  may  show  itself  in  several  forms,  hut  it  is  chiefly  when  the  diminution 
of  the  faradic  and  galvanic  excitability  in  the  nerves  and  the  diminution  of 
faradic  excitabilily  io  the  muscles  is  »»nly  of  a  slight  degree,  while  the  charactei^ 
ii%tic  changes  in  the  direct  galvanic  excitement  of  the  muiicles — inci^a.sed  excita- 
bility, alow  contractions,  and  predominance  of  anodic  closure  c<m tractions— are 
fully  developeil.  In  some  cases  the  occurrence  of  slow  contractions  on  faradic 
excitement  of  nerves  and  muscles  has  lately  been  observed—"  faradic  reaction  of 
degeneration."  In  the  coui-se  of  atrt»phic  paralyses  we  often  see  that  the  different 
varieties  of  reaction  of  degeneration  pass  into  one  another  as  the  pnx^ess  advances 
or  imprt-wes  ^Stinlzingj. 

Anatomical  Changes  of  the  Nerves  and  Muscles  in  the  Reaction  of  Begenera^ 
tion ;  its  Significance  in  Diagnosis  and  Prognosis.— As  we  \m\e  set>u  on  jjage  5:i8, 
all  paralyses  may  be  divided  into  two  giH?at  groups^into  atrophic  paralyse*,  and 
naralyses  without  marked  atmphy  of  the  atTected  muscles.  We  have  learned  to 
recognize  the  necessary  hypothesii?  of  the  '•trophic"  influence  of  the  ganglion- 
cells  in  theanteriorcornuanf  the  spinal  C43rd  as  the  foundation  of  thi.s  distuiction. 
In  all  cases  where  the  disease  affects  these  ganglion -eel  Is,  or  is  sitAialcd  in  the 
peripheral  nerves,  so  that  the  trophic  inttuence  of  the  gatigl ion-colls  on  the  mus- 
cles can  no  longer  l>e  of  inHuence,  we  have  a  degenemtivt*  atmphy  of  the  |>eriph- 
eral  portion  of  the  nerve,  and  of  the  muscle  belonging  to  it.  This  degenerative 
atrophy  is  the  anatomical  cause  of  the  symptoms  of  the  electrical  reaction  of  de- 
generation. 

If  we  have  to  do  with  a  peripheral  paralysi-^,  such  ns  a  traumatic  lesion  of  a 
nerve-trunk,  the  portion  of  the  tiervn  periiihoral  to  the  point  of  lesion  ir,  separated 
from  its  *' trophic  center"  in  the  c(trd.  and  Iw^gins  to  undergo  secondary  degenera- 
tion. The  fii*st  anatomical  sign  of  th(>  degeneration  is  a  breaking  down  of  the 
medullary  sheath  intr>  Imrge  and  small  Hakes  and  drops.  The  axis  cylinder  is  also 
soon  desti-oyed,  so  that  the  sheath  of  Schwann  tin  ally  incloses  only  homogeneous 
fluid  contents,  whicti  are  in  great  jwirt  rapidly  absorbtnl.  At  the  Sitnie  time  there 
is  an  increase  of  the  miclei  in  the  sheath  of  Schwann,  and  this  incrt^ase,  when  the 
process  is  long  coutiniKxl,  leads  to  a  decidoil  increase  of  the  interstitial  connective 
tissue  in  the  nerve.  The  <liminution  and  flt^al  loss  of  electricrtl  irritability  in  the 
nerve  ai-e  pM'fectly  parallel  to  these  anatomical  changes,  a-s  we  can  easily  under- 
stand. 

The  degeneratit)n  of  the  nerve  involves  its  finest  terminal  branches  in  the 
muscles;  but  the  muscle  itself  does  not  remain  unchanged.  Tlie  muscular  fibers 
undergo  a  markt^l  atroijhy.  They  b«x"ome  much  smaller,  their  transverse  strialion 
is  less  distinct,  and  they  sliow  in  pari  a  fatty  and  '*  granular"  degeneration  of  their 
contents.     The  motor  end-plates  of  the  nerve-s  in  the  muscles  are  spared  for  a  com- 


•  Th'i*  \h  dw)  cnnne-cUNil  with  tlie  repofttcd  obwrv«ti'm«  by  Erh,  Btmhanlt,  nn«l  Withers,  that  in 
I«iotii»  of  piTiphtrnl  nervt**,  nrvd  prTh»p«  »Lw>  ia  spinal  *iUoftw\H,  ronotjon  of  ili^itroiH'nitinn  can  snme- 
tiiocM  bo  ma«3o  out  even  in  iium^  rnuwlen  which  »bow  no  eswentiid  lirnitntlon  of  tlK-ir  volnntury  mobil- 
ity. In  thcHe  ca.Ke!«  the  plei'tricul  examination  polntn  to  fluer  anatomical  disturbaaccs  which  have  not 
led  to  the  low  of  voluntary  excitability. 
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paralively  long:  time,  and  they  disap[>ear  only  when  the  degeneration  of  the  miift- 
cles  has  reached  the  highest  degree.  In  regtjueration,  however,  the  end-plates  are 
alreiidy  completely  restored  at  a  time  when  the  nerve-fihers  themselves  are  still 
found  destroyed  (Gessler).  Some  Abel's  show  that'  jjec-uliar  yellow  homogeneous 
character  which  we  call  "  waxy  dejreneiiition."  In  addition  to  this,  ihei-e  is  a  con* 
siderjible  increase  of  the  muscular  nuclei,  and  in  the  later  stages  a  g^reat  new 
growth  of  interstitial  connective  tissue,  often  i^ssociated  with  a  marked  deposit  of 
fat.  These  muscles,  thus  altei-ed,  now  renct  only  to  the  galvanic  current,  and  in 
the  manner  above  described.  The  particular  cause  of  this  i-emarkable  fact  is,  of 
course,  still  conipletclj^  unknown  to  u.s. 

In  the  incurable  cases  the  processes  of  degeneration  just  described  grradually 
advance,  but,  in  the  cases  that  i*ecover,  a  number  of  processes  of  regeneration  be^nn 
sooner  or  later.  We  can  not  hei'e  go  into  the  liner  dctiiiH  which  are  still,  in  many 
respects,  the  s-ubject  of  contrt>versy ;  but  it  is  certain  that  new  nervous  and  muiscu- 
lar  fibers  are  formed,  and  that,  hand  in  hand  with  the  anatomical  processes  of 
regene ration,  lirst  the  voluntary  motion,  and  later  the  electrical  excitability  of  the 
pai'alyzed  parts,  gradually  return  again. 

The  same  anatomical  <*hanges,  which  we  have  just  described  as  a  secondary 
degeneration  in  lasions  of  the  peripheral  motor  nervei^,  also  develop,  if  the  primary 
disea.^^e  has  its  seat  in  the  anterior  comua  of  the  gray  matter  of  the  spinal  cord — 
that  is,  in  the  trophic  centers  themselves.  In  these  cases,  of  course,  the  form  of  the 
disease  ha.s  nothing  to  do  with  it.  Both  in  the  different  ftirnxs  of  intlammation 
and  of  primary  atixjphy,  and  also  in  new  growths,  which  affect  the  anteiior  gray 
matter  of  the  cord,  a  secondary  degeneration,  with  pronounced  reaction  of  degen- 
erati<m,  develops  from  the  anterior  rt:H>ts  of  that  portion  of  the  cord  affected  to 
the  ends  of  the  periphend  nerves,  and  even  to  the  corresponding  muscles.  We 
shall  alsfj  learu  to  recognize  a  numl>er  of  ]«*iniary  degenenitions  of  the  peripheml 
nerves,  such  as  primary  neuritis,  diplitheritic  and  toxic  paiiilyses,  etc.,  w'hich  like- 
wise show  the  same  anatomical  changes,  and  likewise  give,  as  a  result  of  these,  elec- 
trical reaction  of  degeneration.  In  all  cei-ehral  paralyses,  however,  and  in  those 
spina!  paralyses  where  the  cause  of  the  paralysis  is  situated  above  the  pfirt  of  the 
ant^-rior  gray  cornua  concerned,  the  degenerative  atrophy,  and  also  the  reaction 
of  degeneration,  are  entirely  wanting. 

We  thus  see  that  the  reaction  of  degeneration,  in  regard  to  diagnosis,  at  onc« 
Ijerniits  us  to  decide  that  the  disease  is  situated  in  the  gray  matter  of  the  cord, 
or  in  the  peripheral  nerves.  It  does  not  permit  any  further  distinction.  In  regard 
to  prognosis,  it  teaches  us  that  anatondcal  chiuiges  have  taken  place  in  the  nerves 
and  muscles,  from  which  a  wstoration  is  still  very  possible,  but  at  all  events  it  can 
take  place  only  after  the  lapse  of  a  longer  time,  at  least  two  or  three  months.  We 
will  s(joii  learn  to  recognize  a  number  of  mild  peripheral  paralyses  in  which  there 
is  generally  no  reaction  of  degeneration.  From  the  absence  of  reaction  of  degen- 
eration we  can  then  draw  the  conclusion,  with  certainty,  that  nn  coarse  anatonj- 
ical  changes  are  present  in  the  nerve,  and  that  we  may  expect  after  the  ti'ouble  a 
much  more  rapid  recovery,  perhaps  in  three  or  four  weeks.  The  partial  reaction 
of  degeneration,  above  mentioned,  is  also  an  imfiortant  symptom  in  regard  to 
prognosis.  It  shows  that  severe  anatomical  changes  have  taken  place  in  the  mus- 
cles but  not  in  the  nerves,  and  lience  it  always  i>ermits  a  more  favorable  prognosis 
to  time  than  in  the  cases  with  complete  reaction  of  degeneration. 
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CHAPTER  IL 
THE   DIFFBKENT  FORMS  OF  F£RQ>HERAL  PARALYSIS. 

1.  Pabalysis  of  the  Ocular  Mu8cl£8. 

Etiology. — TLe  largefit  part  of  all  the  ocular  paralyses  arise  from  Eiffcx'tions 
which  iavolve  either  the  peripheral  nerves  or  tlieir  muclei  in  the  brain-stem.  We 
accordingly  make  a  distinction  between  periphenil  and  nuclear  paralyses  of  the 
ocular  muscles.  As  we  shall  lake  up  the  latter  more  fully  in  the  dei^rii>tion  of 
chronic  bulbar  paralysis,  we  have  hei*e  to  mention  only  tli©  most  important  and 
moftt  frequent  causes  of  the  ijeripheral  ocular  |jaralyt*e8.     These  are  as  follows: 

1.  Traumatic  injuries,  which  directly  aiTcct  the  nerve-ti-unks  or  their  branches: 
blows  on  the  eye,  knife-stabs,  fractures  of  the  skull  involving  the  orbit  or  the  base 
of  the  skull,  and  the  like. 

2.  Compression  of  the  nerves  from  morbid  pi'ocesses  in  theii*  neighborhood. 
Tumors  of  the  base  of  ttie  skull,  esi)ecially,  very  often  lead  to  t»cular  patulyses. 
Periostitis  at  the  base  of  the  skull  or  in  the  orbit  may  also  cause  similar  symptoms, 
and  so  do  s^^pbilitic  diseases  of  the  nerves  and  their  surmundings,  the  meninges  or 
periosteum,  aneurisms  of  the  btjsilar  aitcry,  acute  or  clii-onic  meningitis  in  its  dif- 
ferent forms,  etc.  In  all  these  cases  we  usually  have  ki  do  with  a  pure  mechanical 
compression  of  the  atlected  nerves  by  the  morbid  new  growths  in  their  immediate 
vicinity.     More  rarely  the  pathological  process  directly  invades  the  nerves  them- 

Ives. 

3.  The  so-called  rheumatic  ocular  paralyses  are  quite  common.     These  arise 
er  some  decided  exposure  to  cold,  such  as  a  draught  from  an  oi>en  %vindow,  and 

are  in  all  probability  very  largely  of  a  pcriphend  nature.  They  depend,  as  is^' 
supposed,  ui>oTi  an  acute  neuritis  of  the  atTected  ner\'e,  and  hence  are  to  be  re- 
garded as  completely  analogous  to  the  other  rheumatic  paralyses,  like  rheumatic 
facial  paralysis.  Among  the  **  rheumatic  paralyses"  we  usually  class  the  paraly- 
se which  apparently  come  on  sjjontaneously  and  completely  I'ecover,  for  which 
no  other  special  cause  can  be  made  out. 

4.  The  ocular  paralyses  that  sometimes  arise  after  certain  acute  diseases  axe 
also  of  a  peripheral  nature,  and  are  due  to  a  degenerati-ve  neuritis  of  the  affected 
nerves.  They  are  most  frequent  as  a  result  of  diphtheria,  and  are  nuich  more 
rare  in  typhoid,  acute  rheumatism,  etc.  Of  chronic  diseases,  diabetes  mellitus  may 
Bometime.s  give  rise  to  ocular  paralyses,  es|yecially  ti>  imralysis  of  accommodation, 

A  fuller  account  of  the  v»'ry  im|)orlant  ocular  paralyses  in  tabes  dorsalis  will 
be  found  in  the  description  of  that  disease. 

Bymptomi.— Since  we  must  refer  to  the  text-books  of  ophthalmology  in  reganl 
to  tlie  more  precise  symptrimatology,  and  the  more  special  niclho<ls  of  ophthalmic 
investigtition,  we  will  here  give  only  a  brief  review  of  the  chief  symptoms  of  ocu- 
lar paralyses  which  ai'e  im|x>rtatit  in  nervous  pathology. 

Tlie  disturljance  in  the  mobility  of  one  eye  is  noticed  by  the  patient  himself 
from  the  appearance  of  double  images — double  vision,  or  diplopia.  These  arise 
because,  on  looking  to  one  side,  the  eye  on  the  paralyzed  side  can  not  be  brought 
into  the  correspi>ni]ing  jjositioii,  und  conseciuently  the  retinal  images  no  longer 
fall  upon  the  same  s|^H^ts,  In  palliologirai  convergence  of  the  visiual  axes  homolo- 
goa«i  double  images  arise,  in  pathological  divergence  crf)ssed  images— that  is,  in 
the  first  cfise,  on  closing  one  eye,  the  image  disapi>ears  on  the  same  side,  in  the 
second  case  it  disappeai*s  on  the  opi>osito  side.  By  alternately  fLxing  the  gaze  on 
cme  or  the  other  of  two  tirigers  held  in  line  with  each  other,  and  by  regarding  tli© 
disappearance,  on  closing  one  eye,  of  the  double  image  of  the  fhigor  not  fixed,  we 
ly  demonstrate  tlais  on  ourselves.    If,  then,  crossed  double  images  arise, 
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for  example,  on  looking  to  tbe  rij,'lit,  we  must  have  a  diverg:eut  strabisums — ^lliat 
is,  an  iniperfet't  function  of  the  left  internuB;  but  if  there  are  homonymous 
double  images,  there  must  be  a  convergrent  strabismus,  and  consequently  a  weak- 
ness in  the  right  abducens.  It  makes  it  much  easier  to  test  the  double  images  if 
we  put  a  colored  glass  l>efore  one  of  the  patient  s  eyes.  False  projections  of  the 
visual  field  arise,  a»  a  result  of  the  double  images  and  of  the  abnormal  strength  of 
innervation  which  tbe  patient  exerts,  so  that  the  patient's  judgment  of  the  position 
of  external  objects  is  uneertLiin.  In  tlie  more  extensive  ocular  pnralyses  this  often 
leads  to  a  pmnounced  feeling  of  dizziness.  In  order  to  avoid  this  unpleiisantnes^ 
many  |mtieuts  confine  themselves  to  monocular  vision,  close  the  affected  eye^  or 
put  their  heads  in  a  position  to  avtiid  the  double  images. 

Physical  examiDation  gives  the  following  results,  according  to  the  extent  of 
the  paralysis: 

Id  complete  paralysis  of  one  ocnlo-motor  Eeire  (ihe  levator  palpebrap  superioriss 
tlie  superior,  inferior,  aiui  internal  recti,  the  inferior  oblique,  the  sphincter  of  the 
iris,  and  the  ciliary  muscle)  the  lirst  thing  that  is  notice<l,  besides  the  disturbance 
in  the  movenienta  of  the  eye,  is  the  moi'c  or  less  complete  dr<;x»ping  of  the  upper 
lad — ptosis.  If  we  ask  the  patient  to  follow  with  his  eyes  tbe  motion  of  ajiy 
ol»joot,  like  the  finger,  held  l>efoiM3  hini,  keeping  his  head  still,  we  notice  at  once 
that  the  aifected  eye  does  not  move  upward,  downward,  or  inward.  The  pupil  is 
dilated  (mydriasisj  and  no  longer  contracts  to  light.  Ac<'onimodation  is  lost,  and 
distinct  vision  for  near  objetts  is  impossible.  As  a  rule,  the  whole  eye  seems 
rather  prominent  (paralytic  exopldhQlrnus),  because  ihe  btickwartl  traction  of  the 
recti  is  very  largely  absent.  In  old  ociilo-motor  paralysis  there  is  often  a  second- 
ary conti-acture  in  the  unparahTsed  external  rectus  (and  supenor  oblique),  by 
which  the  eye  is  persistently  drawn  oiitwartl.  Partial  octdo-nmtor  paralyses  are 
not  infrequent,  esi>e<4ally  isolated  ]»tosis,  isolated  paralysis  of  the  internal,  inferior, 
or  superior  rectus,  or  isolated  paralysis  of  accommodation,  and  they  may  usually 
be  e^T.sily  recognized  from  what  has  been  said. 

Paralysis  of  the  abdncena  is  characterized  by  the  inability  to  move  tbe  external 
rectus.  The  eye  cjin  no  longer  be  moved,  or  it  can  be  moved  only  imperfectly, 
outwaitl  l>eyond  the  raedian  line.  In  old  pnrnlysis  the  eye  is  drawn  inward  fiMjm 
a  secondary  contracture  of  the  internal  i*ectus,  and  convei-gent  sti'abismus  arises. 
Paralysis  of  the  abducens  may  be  isolated,  bilatei*a],  or  combined  with  other  ocu- 
lar paralyses. 

Paralysis  of  the  trochlear  nerve,  the  superior  oblique  muscle,  is  not  perfectly 
easy  to  recognizee  hut  it  is  rarely  of  s]iecial  practical  importance.  The  action 
of  the  superior  oblique  coincides  with  that  of  the  inferior  rectus.  The  paralysis 
of  the  former,  therefore,  is  scxmest  recognized  by  the  retai-dation  of  the  eye  in 
movements  downwartl  and  also  inward,  and  sometimes  by  the  failure  of  the  eye 
to  I'evolve,  which  r«^tation  normally  takes  place  on  h>oking  downwaixl,  and  is 
due  to  the  superior  oblique  muscle.  This  hitter  movement  takes  place  in  ejuch  eye 
inwaifl,  toward  the  na'^e,  about  a  sagitt-al  axis,  in  such  a  way  that  the  left  eye  is 
turned  from  the  left  and  up  to  the  left  and  downward,  and  the  right  eye  from 
the  right  and  up  to  the  right  and  downward.  In  regai*d  to  diagnosis  it  is  also 
characteristic  thut  the  double  images  in  trochlear  panilysis  appear  only  in  the 
lower  half  of  the  field  of  vision,  and  especially  on  looking  downward.  Hence  it 
happens  that  the  disturbance  of  vision  is  especially  manifest  in  going  up  or  down 
stairs. 

Finally,  we  must  mention  a  symptom  to  he  olwerved  in  almost  every  ocular 
]>aralysis — the  so-called  secondary  deviation  of  the  healthy  eye.  If,  after  the 
sound  eye  has  been  covered,  we  have  the  paretic  eye  fix  itself  upon  a  point  which 
it  can  not  reach  at  all,  or  which  it  can  reach  only  after  the  utmost  exertion,  we 
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see,  when  the  covering  hand  is  taken  away  frorn  the  BounU  eye,  that  the  latter 
has  been  moved  much  too  far  in  the  cx>rrespoudiug'  dii*ection.  T)j©  ahnomial 
exertions  of  iu nervation  with  the  affected  eye,  somewliat  after  the  auaUigy  of 
certjiin  associated  movemeuta,  pass  over  to  the  associated  muscle  of  the  healthy 
side  and  caiise  iji  it  too  extf^nsive  a  contraction. 

The  followiiig  must  tje  added  in  regard  to  the  separate  forms  of  ocular  jiaraly- 
sts;  Rheumatic  ocular  i>aj'alysis  affects  the  abducens  most  fnMiuontly^  and  not 
infrequently  the  oculomotor  or  one  of  itfi  branches,  as  in  isolated  ptosis.  A  case 
observed  by  us  a  short  time  ago  is,  at  any  rale,  rare,  in  which  exposure  to  severe 
cold  had  been  followed  by  a  complete  paralysis  of  all  the  muscles  of  the  right 
eye,  with  complete  ptosis,  and  almost  absolute  immobility  of  the  eye  in  any  direc- 
tion. The  rheumatic  ocular  ]>aralyses  iwa  almost  always  acute  in  their  onset,  aud 
they  are  often  <lunug  tht>  first  period  ass<:x"iated  with  seujsations  of  pain  about  the 
eye  and  in  the  head.  Vomiting  (of  reHex  orig-in  ?)  i«  also  not  rare  at  the  beginning 
of  the  affection.  The  course  of  most  cast's  is  favorable,  since  they  usually  com- 
pletely recover  in  a  few  weeks,  though  sometimes  not  for  months.  In  some  cases* 
the  paralysis  may  remain  stationary.  The  diplitheritic  ocular  paralyses  usually 
appear.  liJce  the  other  diphthenlio  ])aralyst?fi,  a  week  or  two  after  the  termination 
of  the  disease.  They  most  fr-etpiently  affect  the  muscles  of  accommodation,  hu  that 
the  patient  complains  chietty  of  indistiuft  vlsiou  for  near  ttbjects;  but  we  some- 
times see  pmiilyses  of  the  eaternal  ocular  muscles  also,  the  alxlucens  or  the  inter- 
nal rectus.  The  prognosis  of  diphtheritic  paralyses  is  alnitKit  invariably  favor- 
able. Finally,  we  miust  mention  hrre  the  "  periodical  oculo-motor  paralysis,"  to 
wbicli  Mobius  and  others  have  lately  called  attention,  and  whose  nature  is  still 
almost  wholly  inexplicable.  In  the  ciises  of  this  sort  i-epeated  i»anilyses  of  one 
ocuh>-raotor  nerve,  often  associated  with  headache  and  vomilinjy:,  just  as  in  mi- 
graine, come  on  at  longer  or  shortt'r  intervals  (in  women  sometimes  at  the  men- 
strual  pericKl)  in  the  same  individual,  who  has  oft^^n  had  them  sii^ce  childhowl. 
The  individual  attack  sometimes  lasts  only  a  few  days,  but  often  some  weeks. 
The  attacks  u>sually  become  gradually  more  severe  later  on. 

Nothing  generally  applicable  can  l>e  said  as  to  the  course  and  prognosis  of  the 
other  forms  of  ocular  paralyses,  since  iji  them  everything  depends  upon  the  ft>rm 
of  the  underlying  disease. 

Treatment.— In  ivgiirtl  to  {\w  fulfillment  of  any  possible  caiisal  iiulicatii>D  wo 
mast  roniember  especially  tliitt  a  sypluliiic  oiigin  of  ocular  pamlysis  is  not  very 
.3Rre.  Iodide  of  p«itassium  and  energetic  mereurial  inunction  may  Bomctimes  give 
very  good  results  iu  such  cases,  Henee  tliase  i*emetlies  must  also  bo  tried  in 
doubtful  ca.ses. 

Of  other  remedies  galvanic  treatment  gives  the  sjieedicst  relief.  We  pass  weak 
currents  transversely  thrtiugh  the  temples,  or,  what  is  usually  better,  put  the  anode 
to  the  biu-k  of  the  neck  and  apply  the  labile  catho4le  to  the  closed  eye,  especially 
to  the  region  correstionding  to  the  paralyzed  muscles.  Great  caution,  weak  cur- 
rents, and  the  avoidance  of  any  great  variations  in  the  currents  are  of  course 
necessary.  We  may  also  try  prepm^tions  of  strychnine  internally,  or,  lietter, 
subcutaneously  in  the  vicinity  of  the  eye.  We  must  refer  to  special  ti-eatises  with 
regard  to  a  correction  of  the  double  images  by  prkmatic  s]K>ct4K'lcs,  or  in  regard  to 
operations,  such  its  tenotomy,  that  are  sometimes  performed. 

2.  Pabalysis  of  the  Motor  Branch  of  the  Trioemintts. 

( Ihrnltfi^ii  o/  the  .Vntt'ltt  of  Mnitu^itittn.) 

Paralysis  of  the  muscles  of  mastication,  the  masseters  and  temporals,  supplied 
by  the  third  branch  of  the  trigeminus,  is  a  rare  affection.  It  is  most  frequently 
seen  iu  diseases  of  the  base  of  the  skull  which  comprtsss  the  motor  brancli  of  the 
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fifth.  We  sbaU  also  learn  later  od  to  recognize  paralysB  of  die  mtxscles  of  mas- 
tication aft  &  rare  symptom  of  chronic  hulbar  affections. 

The  chief  83-Diptom  of  motor  paralysis  of  the  trigeminus  is  the  difflcalty  *Mt 
imijossibility  of  chewing.  In  unilateral  ^ralysis  the  patient  can  chew  only  on 
the  healthy  side;  in  bilateral  paralysis  he  can  no  longer  chew  at  alL  The  lower 
jaw  hangs  loosely  down  and  can  also  no  longer  be  moved  sideways,  from  tbe 
cr>«xif»ting  paralysis  of  the  pterygoids.  There  are  often  sensory  disturtMmcoB  in 
the  distributiou  of  the  trigeminas  at  the  saiue  time. 

The  prognosis  and  treatment  depend  upon  the  primary  disease.  Local  faradi- 
tation  or  galvanization  of  the  paralyzed  muscles  is  to  be  tried. 

3.  Facial  Pabaltsis. 

JEtiology.— Facial  paralysis  is  one  of  the  commonest  peripheral  peralysea,  1 
we  can  understand  from  the  exposed  position  of  the  nerve  and  its  cour^^  through 
the  narrow  Fallupiau  canal.  The  most  imi>ortaut  causes  of  it  are  :  1.  Exposure 
to  cold,  draughts,  sleeping  by  an  open  window,  riding  in  the  cars  with  the  win- 
dow open,  etc.  The  paralyses  arising  in  this  way  are  termed  *'  rheumatic,"  and  we 
also  include  in  this  class  those  peripheral  paraly.sps  which  are  apparently  spon^ 
taneous — that  is,  those  without  any  marked  ex|>o6ure  to  cold  that  can  be  dis- 
covered. In  all  these  cases  we  probably  have  to  do  with  a  neuritis  of  the  nerve- 
trunk,  which  comes  on  in  a  way  as  yet  unknown,  [In  a  recent  autopsy  of  a  case 
of  so-called  *'  rheumatic  "  facial  paralysis,  Minkowski  found  a  simple  degenerative 
parenchymatous  neuritis,  witliout  any  swelling  of  the  nerve  sheath  or  increase 
of  conoective  tissue. — K.  ]  2.  Diseases  of  tlie  middle  ear  and  caries  of  the 
petrous  bone.     As  the  facial  passes  through  the  Fallopian  canal,  which  is  in  the 

immediate  vicinity  of  the  tympanic 
cavity»  we  can  easily  understand  how, 
in  caries  of  the  petrous  bone  and  in 
purulent  affections  of  the  middle  ear, 
inflammation  may  often  invade  the 
trunk  of  the  facial,  or  how  the  facial 
may  be  compressed  by  inflammatory 
exudations,  etc.  3.  In  rare  cases  a 
pressure  paralysis  of  the  facial  nerve 
arises  in  swelling  of  the  parotid  gland 
or  tiimoi's  in  its  vicinity.  4.  Dis- 
eases of  the  base  of  the  skull  or  brain, 
tumors,  syphilitic  new  growths,  and 
acute  or  chronic  intlamniations.  often 
give  rise  to  the  development  of  a  fa- 
cial partilysis  by  invasion  of  the  trunk 
of  the  facial  or  compression  of  it.  5, 
Wc  shall  have  to  speak  repeatedly  of 
the  fi-equent  implication  of  the  facial 
nerve  in  diseases  of  the  brain  and  me- 
dulla in  the  following  sections. 

Symptomi  and  Course,  —The  manl- 
fold  i-haracter  and  different  functions 
of  the  nerves,  which  unite  in  the  trunk 
of  the  facial,  are  the  cause  of  the  quite 
The  paralysis  of  the  facial  muscles  of 
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large  array  of  symptoms  in  facial  paralysis. 


expression  is  the  most  striking  and  characteristic  {see  Fig.  74).   The  paralyzed  half 
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of  the  face  is  lax  and  expi^cssiuuless,  the  wrinkles  in  the  forehead  are  obliterated, 
the  eye  is  abnormally  wide  open  and  wat^^ns  (epiphora),  the  naBo-labial  fold  i&  oblit- 
crat>ed,  the  corner  of  the  mouth  droops,  and  saliva  fi*equeutly  flows  fi-oni  it.  The 
[mralysis  becomes  £till  more  mai'ked  on  any  movenient  of  the  face,  on  wrinkling 
the  forehead,  turning  up  the  nose,  laughing,  talking,  whisllinfr,  or  inflating'  the 
cheeks.  The  eye  can  Ix-;  only  partly  closed.  On  attempting  it,  the  upper  lid  isiiiks 
down  from  its  weight  (a  weakening  of  the  levator  palpebiw  supei-ioribj,  the  eye  is 
turned  upward,  so  that  the  pupil  is  covered,  but  quite  a  wide  space  is  left  between 
the  eyelids  (lagophthalnms).  This  defective  closure  of  the  lids  facilitates  the 
entrance  of  duHt^  etc.,  into  the  eye,  and  sometimes  gives  rise  to  conjunctivitis,  or 
even  to  severer  intlammatirm  of  the  eye.  Speech  is  ivudered  diflicult  and  indis- 
tinct from  defective  movements  of  the  lips^  and  mastication  becomes  impaired 
from  the  imperfect  movement  of  the  cheeks.  In  many  cases  we  also  find  a  paresis 
of  the  soft  palate  on  the  affected  side;  the  fibers  from  tlie  facial  pass  through  the 
superficial  petrosal  nerve  to  the  spheno-palatine  ganglion,  and  thence  to  the  soft 
palate.  It  droops  more,  and  on  phimution  the  soft  palate  is  niisetl  obliquely  to 
the  healthy  side.  No  general  rule  can  be  given  as  to  the  position  of  the  uvula,  ujs 
this  varies  very  much  even  under  normal  c<jnditions. 

Disturbances  of  taste  in  the  ajiterior  two  thinls  of  the  tongue  have  been  rei>eat- 
edly  found  on  the  paralyzed  side,  hut  they  usually  attain  only  a  slight  degree. 
They  are  explained  by  an  affection  of  the  tiberfi  of  the  chortia  tympani,  which  run 
for  some  distance  in  the  facial,  as  has  been  descHlied  on  piige  533.  At  the  l>egin- 
ning  of  tlie  paralysis  many  patients  complain  of  subjective  sensations  of  taste. 
Later  on  the  dullnef^s  of  tiiste  may  often  be  discovei'ed  by  careful  testing.  Tactile 
sensibility  in  the  tongue  is  only  exceptionally  diminished  (seuHory  fibers  in  the 
chonla  ?).  Tliere  Ls  sometimes  a  diminished  secretion  of  saliva  {fibei-s  in  tlie 
choj-da),  which  produces  an  abnormal  feeling  of  dryness  in  the  j>atient*s  mouth  on 
the  paralyzed  side.  Disturbances  of  hearing  are  frequent,  but  they  ai-e  usually 
due  to  some  conjplicating  aural  trouble  (vide  supra),  or  to  a  co-existing  affectiiin 
of  the  acoustic  nerve.  Paralysis  of  the  stai>edius  mu^-le,  however,  sonjetimea 
seems  to  cause  symptoms,  including  a  marked  sensitiveness  to  all  loud  sounds,  and 
even  an  abnormal  acuteness  of  hearing,  es|)ecially  for  low  notes  ihyperacusis  oxyo* 
koia).  This  symptom  is  due  to  the  fact  that  in  paralysis  of  the  stapedius  its 
antagonist,  the  tensor  tymfjani,  causes  a  greater  tension  of  the  roembrana  tym- 
pani. Reflex  movements  winking,  etc.,  are,  of  course^  lost  in  complete  |ieripheral 
facial  paralysis.  For  the  .special  reflexes,  which  are  often  seen  in  the  later  stages 
of  facial  paralysis,  cide  infra. 

By  testing  all  the  symptoms  described,  in  most  cases  we  can  decide  with  accu- 
racy upon  the  place  where  the  break  in  conduction  in  the  facial  must  occur.  If  we 
examine  the  accompanying  jdan  of  the  facial  (Fig.  7;")),  ilcvised  by  Erb.  we  can 
easily  understand  the  following  ^'hief  .symptomatic  fomis^  td  facial  jwiralysis: 

1.  Paral^'sis  of  the  facial  muscles;  but  tu^^tc.  sp<'retion  of  saliva,  hearing,  and 
soft  i>alate  normal ;  seat  of  the  afffH^rioii  in  tlic  ptjrlion  bctwi'cu  1  and  2,  usually 
the  trunk  of  the  facial  Ijelow  the  Fallopian  can:il. 

2.  Paralysis  of  the  facial  muscles,  disturbance  of  taste,  and  eventually  dimin- 
ished seci-etion  of  saliva;  but  hearing  and  soft  jKilate  normal;  scat  of  the  affectitm 
within  the  Fallopian  ciinal  between  2  and  ^1. 

3.  Paralysis  of  the  facial  muscles,  disturbance  of  taste,  diminished  secretion 
of  saliva,  abnormal  acuteness  of  hearing;  but  soft  palate  normal;  seat  between  3 
and  4. 

4.  Paralysis  of  the  facial  mtiscles,  disturbance  of  taste.  diRnni.shed  secretion  of 
saliva^  abnormal  acuteness  of  hearing,  and  paresis  of  the  soft  palate;  seat  in  the 
gcniculnt"  ■" livni  l)etween  4  and  5, 
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5.  Pai^lysis  of  th»3  facial  muscles,  (Uiiiinished  secretion  of  saliva,  abnormal 
acuteuess  of  heariiig,  paresis  of  tlie  soft  puittte,  but  no  dislarbauc«  of  tiuste^  seat 
above  the  geniculuU?  ganglion  between  5  and  6.    [Gowers  doubts  whether  there  be 

paralysis  of  the  soft  palate  in  le- 
sions of  the  facial  nerve.  If  it  eji- 
ist  at  all  it  is  "^e^vy  rare.  Conse- 
quently the  conclusions  just  given 
can  hard  ly  be  accepted  in  full. — K.  j 
The  changres  in  electrical  ex- 
citability, and  some  other  changes, 
may  be  best  de.scribed  in  conneo 
tion  with  the  course  of  facial  pa- 
ralysis. The  paralysis  usually 
begins  quite  suddenly;  less  fre- 
quently il  is  more  gi-adual.  Some- 
times there  are,  for  a  short  time, 
Bubjective  prodromata,  such  as  ab- 
normal sensations  of  taste,  slight 
riufjini?  in  the  eai-s,  and  above  all 
painful  sensations  in  the  ear  and 
face,  which  syniptonis  may  be  re- 
ferit^d  lo  the  Ix'^inning  of  acute 
LriUkmnmtory  j^i-ocesses  in  the 
nerve.  In  a  few  caseR  tlie  occur- 
rence of  herpes  vesicles  has  l»een 
observed  in  the  distribution  of  the 
affected  facial,  a  conthtion  which 
may  be  soonest  explained,  in  ac- 
cordance with  what  Wiis  said  on 
pa^e  525,  by  reference  to  the  nu- 
merous anastomoses  between  the 
branchas  of  the  facial  and  those 
of  the  trigeminus. 

In  reganl  to  ibe  further  course 
we  distiijjEjuish  the  ihite  iollow- 
iug:  forms-. 

1.  Hie  mild  form  of  facidl  paralysis,  to  which  esiK^iiUly  many  rheumatic 
paralyses  belong.  The  affection  is  usually  referi'ed  only  to  the  facial  muscles, 
disturbances  of  taste,  etc.,  Iieing  wholly  absent.  Eiectncal  excitability  in  the 
facial  and  the  paralyzed  muscles  remains  entirely  normal.  Recovery  m  rapid. 
usually  in  two  or  three  weeks.  In  these  caries  we  may  certainly  suppose  that 
there  are  no  severe  and  deep-seated  auat4>mical  changes  in  the  nervous  or  mus- 
cular fibei*s. 

2.  The  middle  form  of  facial  paral  if  sis  (Erh).  In  this  there  is  no  complete 
reaction  of  degeneration,  but  only  a  partial  one.  The  excitability  of  the  nerve  is 
aomewliat  diininished.  but  it  is  not  lost.  In  the  muscles,  however,  in  about  two 
or  three  weeks,  there  appeal's  a  decided  increase  of  galvanic  excitability  to  direct 
exellement.  The  anodic  closure  cont»*action  {/ViiSZ)  is  also  greater  than  the 
cathiidic  closui-o  contraction  fKaSZ),  and  the  contractions  are  slow.  In  regard 
to  prognosis  we  may  decide  from  this  that  the  recovery  will  still  be  quite  rapid. 
It  usually  fjillows  in  fi*oni  four  to  six  weeks. 

3.  The  Hfrere  form  of  facial  paralifHis  is  tbat  in  wliich  there  is  a  complete 
reaction  of  degeneration  in  the  nerve  and  muscles,  the  details  of  which  we  have 
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learned  in  the  previous  chapter,  loss  of  faradic  and  galvanic  excitability  of  the 
nerve,  loss  of  faradic  excitability  of  tlie  muscles,  and  quantitative  and  qualitative 
clmnges  in  the  gralvauic  excitjibility  of  the  muscles.  In  this  fonn  there  ai-e  always 
coai'Ae  processes  of  degeneration  in  the  nerve  and  muscles,  so  that  recovery  fol- 
lows^ if  at  aU,  only  after  two  to  six  months,  or  even  later,  because  the  processes  of 
regeneration  require  at  least  a^  much  time  for  their  acconiplLshmeiit.  We  often 
Bee  in  the  later  staj^es  of  these  cases  sjX'cial  symptoms  of  motor  in'itatiou  (Ilitzigj. 
These  consist,  first  of  a  more  or  less  marked  tonic  contracture  of  the  paralysed 
muscles,  which  is  sometimes  very  striktrip:;  second,  of  single  spasmodic  contrac- 
tions of  the  Tnus(!les;  third,  of  s^iecial  associated  movements — if  the  patient  c*lo«^ 
bis  eyes,  winks,  etc.,  thei'w  always  follows  a  marked  distortion  of  the  comer  of 
the  mouth,  which  can  not  be  suppressed;  fourth,  of  an  increased  reflex  irrita- 
bility— on  pricking  the  skin,  or  blowing  on  it,  vigorous  miiycular  contractions 
follow.  We  have  often  ourselves  seen  contractions  in  the  aifectod  facial  muscles 
following  a  blow  on  the  bridge  of  the  nose,  on  the  nasal  bone,  or  on  the  forehead 
on  the  healthy  side.  These  reflexes  come  from  the  skin,  or  perhaps  in  part  from 
the  periosteum  and  the  fascia?  also.  All  these  symptoms  may  last  for  a  very  long 
lime — for  years  in  incurable  or  in  imiK*rfeclly  cured  Ciises.  The  above-<lescribed 
associated  raovemeut  in  the  angle  of  the  mouth  on  shutting  the  eyes  we  have 
i*ej>eatedly  seen  in  students  whu  liave  had  an  iujury  of  a  ^>eripheral  branch  of  the 
facial  in  a  duel. 

Prognosia.— The  prognosis  of  facial  paralysis  depends,  of  course,  in  the  first 
place,  ut>on  the  primary  disease,  if  any  eocists.  Paralysis  in  tumoi-s  of  the  base  of 
the  brain,  caries  of  the  petrous  bone^  etc.,  is  almost  alwaj's  incurable.  The  course 
of  the  paralysis  in  affections  of  the  middle  ear  depends  ujKtn  the  curability  of  the 
latter  disi^ase.  Very  imi>ortant  data  for  the  uccurate  prognosis  of  rheumatic 
panilysis  are  given  by  the  electrical  examinatiim,  as  hiis  been  carefully  described 
alxive.  Of  course,  we  can  never  form  a  deiinite  judgment  fnjin  this  at  the  begin- 
ning of  the  paralysis,  Imt  only  at  the  end  of  the  first  week.  If,  at  the  end  of  the 
lirst  week  or  foilnight^  the  electrical  excitability  of  the  nerve  still  reniains  normal, 
we  can  almost  certainly  pnjphesy  a  rapid  and  favoralde  course.  If  i-eaction  of 
degeneration  ap]>ear8,  we  can  not  count  upoi^  reci>very  in  the  m<>st  favorable  cases 
before  two  or  ihrep  moiitiis.  As  a  rule,  relapses  do  not  occur,  but  we  saw  a  man 
of  alx)ut  thirty  who  had  a  ]>eripheral  facial  paralysis  fhut*  times  within  a  few  years, 
which  disappeanxl  eacit  time  after  a  few  weeks — a  couditiou  which  |>ossiV>ly  is  to 
be  regarded  as  analogous  to  the  "  periodical  oculo-motor  paralysis"  (see  page  557). 

Biagnoiil. — The  sympt*^)ms  of  facial  paralysis  are  so  pronounced  that  the  jmraly- 
sis  itself  can  always  be  easily  recognized.  In  regard  to  the  precise  form  of  the 
paralysis  and  its  cau.se,  w^e  can  often  decide  only  l»y  considering  the  a^tiologicnl 
factors,  such  as  injurit^s,  exjK5«uiH^  to  cold,  or  aural  atfeciions.  In  distinguishing 
between  peripheral  and  central  (bulbar  or  cci-ebral)  paralyses,  the  other  co-exist- 
ing bullwr  or  cert^iral  symptoms  must  also  be  considered.  We  shall  learn  to 
re<;ognize  more  a<'curatcly  later  the  dilferont  modes  in  which,  in  these  cases, 
facial  paralysis  may  be  condiined  with  pandysis  of  the  other  cei*ebral  nerves,  or 
the  nerves  of  the  extremities.  In  doubtful  cases  electrical  examination  is  often  of 
decisive  value.  Reaction  of  degeneration  can  Ik*  present  only  in  peripheral  paraly- 
sis, or  in  such  bulbar  paralyseii  as  alfect  the  tihci-s  of  the  facia!  below  the  facial 
nucleus  or  affect  the  nucleus  itself.  In  all  the  genuine  cerebral  ]raralyses  the 
electrical  excitability  is  perfectly  it^taintxl.  It  may  also  be  mentioned  here  briefly 
that  in  all  cerebi-al  facial  paralyses  the  frontid  portion  of  the  facial  is  usually  un- 
atfected,  while  in  peiiphenil  paralysis  it  also  is  paralyzed.  The  power  to  close  the 
eye  is  usually  not  afFectetl  in  cerebral  facial  paralysis. 

Treatment— The  treatment  of  tlie  underlying  disease  is  of  the  greatest  imix)r- 
36 
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tance  in  all  cjisf^a  wlieiT  any  aunxl  affection » any  removable  on m pressings  swelling, 
as  of  the  paruticl^  or  syphilis,  li&s  at  the  bottom  of  tlie  trouble.  The  methods  of 
treatment  indicated  in  such  cases  are  self-«viiient.  In  otlier  casea  electricity  is 
the  only  remedy  which  can  give  sure  results,  although  we  must  not  overestimate 
its  efficiency.  In  fresh  facial  paralysis  we  may  recomuiend  the  stabile  conduction 
of  a  weak  constant  current  throiij,^h  the  auriculo-niast^iid  fossa?,  four  to  six  times  a 
week  for  two  or  thi*ee  minutes,  at  first  the  anode,  then  the  cathode,  to  the  affected 
side.  Later  on  the  chief  treatment  is  peripheraJ  jtralvauization,  or  eventually 
faradization  of  the  muscles.  We  place  the  anode  in  the  auricular  fossa  and  slowly 
stroke  the  dilferent  nerve- branches  and  the  muscles  with  the  cathode.  We  can 
often  contirm  the  fact,  inmu^diately  after  each  sitting",  that  the  eye  closes  better 
after  jrulvaniziition  of  the  orbicularis.  Faradization  perhaps  excites  a  reJlex 
imtatioD  of  the  nerves  from  irritation  of  the  skin,  and  hence  is  of  &ervic«. 

Of  other  remedies  we  may  mention  subcutaneous  injections  of  strychnine, 
seven  to  fifteen  minims  of  a  one-per-cent.  solution  of  the  sulphate  three  or  four 
times  a  week,  although  it  is  only  rarely  of  use.  In  se<'ondary  contractures 
we  may  obtain  favorable  results  by  methodical  .stretching  of  the  muscles  by 
wooden  wedg:e8  inserted  under  the  cheeks  and  by  massage. 

4,  Paralyses  fn  the  REfuoN  of  the  Muscles  of  the  Shoitjietl 

Isolated  paralyses  of  tliese  nujscles  ai-e  rare,  with  the  exception  of  the  practi- 
cally important  paralysis  of  the  seiratus.  Disturbance*  in  their  functions  are 
more  fi-equent,  as  one  symptom  in  complicated  |)aralylic  states,  especially  in  pro- 
gressive muscular  atrophy.  The  diagnosis  of  these  pamlyses  in  detail  is  often  very 
difficult. 

PAJRAtYsiH  OF  THE  Sterko-ci^ido-mabtoid  (spinal  accessory  nerve).— The  chin 
is  scjuiewhat  raised  and  turned  towartl  the  aft'ecit**!  side  in  consequence  of  the 
anta^nistic  contriu'ture  of  llm  other  sterno- mastoid.  Motion  in  the  opposite 
direction  is  ditticult.  In  bilateral  paralysis  of  this  muscle  it  is  very  difficult  to  turn 
the  head  with  the  chin  raiseil,  and  it  can  l>e  done  only  imperfectly. 

Paralysis  of  the  Trapeziits  {spinal  aecemory  rtcrrf).~The  shoulder  sinks 
downwai'd  and  forward  so  that  the  supra-clavicular  fossa  becomes  deeper.  The 
median  boixler  of  the  scapula  is  not  paralle]  to  the  vertebpal  oolunm,  aa  under 
normal  conditions,  but  it  runs  obliquely  from  Ixdow  and  inward,  upward  and  out- 
ward. Vohintary  raisinp;  of  the  sht»uldcr,  '*  shruii^g-mg  the  shoalder,"  is  impaired, 
and  it  can  Ix^  Amw  only  by  the  levatrjr  scapuhe.  The  drfiwing'  btick  of  the  shoul- 
der, appro.Kimatinfr  it  to  the  vertebral  column,  is  diificidt,  and  can  be  done  only 
by  the  rhomlwiidei.  Raising  the  arm  above  the  horizontal  is  also  affected,  from 
the  impaired  fixation  of  the  scapula. 

Paralysls  of  the  Pectoralis  Major  and  Minor  {anterior  thoracic  nerves). 
— Alnluction  of  the  up]>er  arm  is  difficult  or  impossible.  The  hand  can  no  longer 
be  placed  on  the  shrndder  of  the  healthy  side. 

Paralysis  of  the  Rho^ibotdki  axi>  tife  Le^'ator  Anoit.!  SrAPUUE  {doraalis 
ftcapniiv  Jiert'e)  can  be  certainly  recognized  only  when  the  tirapedus  is  also  para- 
lyzed. Tlien  the  approximation  of  the  scapula  to  the  vertebral  column  (rhom- 
botdei)  aud  the  raising  of  the  scapula  (levator  auguli  scapulae)  are  completely 
aboUshe^l. 

Paralyses  of  the  Latibsimcs  Dorsi  (MubHcapuIar  w^rrc^s),— Tliere  is  no 
deformity  when  at  n^i,  but  the  arm  can  not  he  strongly  adducted,  and  the  hand 
can  n<jt  l>c  plact^l  im  the  sacrum. 

Paralysis  of  the  Hotators  of  the  Hoierus  Inward  and  Outward. — In 
paralysis  of  the  inward  rotators,  the  teres  major  and  subscapular,  innervated  by 
the  subscapular  nerves,  the  arm,  when  rotated  outwai*d,  can  not  be  brought  back 
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In  to  its  nornuil  position.  All  manipulations,  too,  which  the  paralyzed  arm 
tries  to  make  on  the  oi>poBite  side  of  the  body,  are  consldenibly  impaired.  In 
paralysis  of  the  outward  rota toj*s— the  lufni-spiiiatys,  innervated  hy  the  supra- 
soapular  nc'rv(>,  and  thp  teres  minor,  innervated  by  the  axillary — rotation  of  the 
arm  outward  is  tibolisluxL  In  writing  and  sewing"  (using  the  needle),  the  paraly- 
sis causes  very  marked  disturbanceu 

Paralysis  of  the  Skhratus  Anticus  Major  (paraltjm'A  of  th/*  long  thoranc 
nerve). — This  paralysis  is  quite  eonimoii,  and  therefore  is  of  pnictical  importance. 
Its  most  frequent  eause  is  traumatic  action  on  the  nerve;  therefore  it  is  espe- 
cially common  in  porters,  soldiers,  etc.  Besides  this,  serratus  paralysis  sometimes 
arises  from  exposure  to  cold,  "rheumatic  serratus  paralysis,''  and  also  as  a  result 
of  infectious  diseases,  snch  as  typhoid,  and  as  one  symptom  of  prog:resive  mus- 
cular atrophy,  especially  in  the  juvenile  form. 

Aa  the  arm  hanjc^  down  quietly,  the  scapula  on  the  paralyzed  side  stands  out  a 
little  from  the  chest- wall,  fivmi  the  a«"tion  of  the  anlapronists  (the  rhomlx>idei,  the 
levat«ir  angiili  scapuke,  and  the  trapezius),  its  lower  angle  is  a  little  approximated 
to  the  vertebral  column,  luid  therefore  its  metlian  edg-e  runs  obliquely  upwai'd  and 
outward.  If  the  patient  tries  to  raise  kis  arm,  he  can  raise  it  ouly  to  the  hori- 
zontal position,  and  we  fail  to  see  the  projection  of  the  tense  indentations  of  the 
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Fio.  76.— Par^lygis  of  the  rtglit  serratus.    (FroTTi  a  phou»^rft|>li  liy  DuonsrNS.) 


serratus  on  the  lateral  wall  of  the  chest;  but  as  soon  as  we  seize  the  Rcapula 
firmly  and  push  it  forward — that  is,  supjily  the  missing-  action  of  the  serratus — the 
patient  can  at  once  raise  the  arm.     If  the  arm  is  raised  upward  to  the  horizontal 
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line,  the  scapula  approaches  the  vertebral  coliiniii;  if  it  is  raised  forward,  there' 
app*'ars  a  very  characteristic  wing-liko  projeetiou  of  tlie  inner  bonier  of  the  scap- 
ula, so  that  we  can  touch  with  the  hand  the  iDuer  surface  of  the  scapula  (see  Fig. 
701.  AdducLiou  of  the  arui  and  layiuf^  the  hand  on  the  other  shoulder  are  also 
disturbed.     The  cutaneous  sensibiHty  of  the  client  is,  as  a  rule,  normal. 

The  course  of  seicratus  |»aralysis  is  usually  tetiinu«.  Hecctvery  does  not  take  plac^ 
for  seveml  moutlis.  us  a  rule.  Many  cases  ore  incui-able.  Treatment  consists 
chiefly  in  the  application  of  electricity  to  the  paralyzed  nerve  and  aiuscles. 


5.  Paralyces  of  the  Muscles  op  the  Back. 

Of  the  iKiralyses  of  the  nitiscles  of  the  back,  which  are  rarely  seen  except  as  a 
complication  of  more  extensive  paralyses,  pai'aiysis  of  the  extensors  of  the  ^pine 
in  the  lumbar  region  (the  ei*ector  spinie  and  its  divisions,  the  sacro-lumbalis  and 
longissimus  dorsi)  is  the  oiily  one  that  has  a  ju'acttcal  interest.  This  is  seen  com- 
paratively often  in  the  muscular  atrophy  or  pseiido-liypertrophy  of  children  ieiiie 
infra),  and  causes  a  remarkably  charactei'istic  aud  easily  recr^g^nizable  picture.  If 
we  make  the  little  patient  stand  up,  the  peculiar  carriage  of  the  l3<>dy  strikes  us  at 
once.  The  lumbar  vertebra*  are  ai^ched  forward  in  lordosis,  the  belly  is  very 
prominent,  and  the  upper  i>art  of  the  hody  is  bent  backward.  The  trunk  is  bal- 
anced on  the  hips  anti  the  gait  is  \vaddling.  Tlie  paralysis  of  the  erectora  appears 
most  plainly  if  the  child  has  st*>opcd  to  ^et  any  object  aud  tries  to  stmighten  up 
again.  He  can  bring  the  upjx^r  part  of  his  Ixxly  itito  the  erect  (tosture  only  by 
supporting  himself  with  liis  hands  on  his  knees,  and  slowly  climbing  up  his 
thighs. 

6.  Paralyses  ix  tuk  Region  of  the  Uppkr  Extremity. 

Paralysis  of  the  Deltoid  Mus^'LE  (axiUarff  \n'rcumj}ex*]  ncr?'*?).— Deltoid 
paralysis  occurs  either  as  one  symptom  of  complicated  paralyses  ansing  from  the 
braeliiiil  plexus^  or  as  an  isidated  traumatic  and  rheumatic  paralysis;  that  is,  neu- 
ritic,  beginning  with  pains  in  the  i*egion  of  the  shoulder.  It  may  l>e  i-ccognized  by 
the  impossibility  of  njising  the  upper  arm  at  all.  We  can  easily  distinguish  it 
fF'Otn  an  auehylosis  of  the  shoulder* joint  by  passive  motion.  If  the  paralysis 
lasts  a  loug  time  thei*e  is  a  very  marked  atrophy  of  the  muscle,  and  there  is  the 
electrical  reaction  of  degeneration  in  it.  Paralysis  of  t!»c  (eirs  minor,  which  is 
also  innervated  by  the  axillary,  can  not  be  diagnosticated  with  certainty. 

Paralysis  of  the  Biceps  ani>  BRAfHiALis  Anticts  {nutseulo-vttfattcoHsneri'^) 
is  only  exceptionally  isolutwJ,  but  is  quite  often  seen  combined  with  other  paraly- 
ses. The  forearm,  when  in  supination,  can  not  be  flexed,  hut  in  pi-onation  the 
supinator  longus  it  c^ni  still  display  its  action  of  flexion.  The  action  of  supina- 
tion by  the  biceps,  which  it  exerts  when  the  forearm  is  flexeiJ,  is  also  absent.  We 
sometimes  see  at  the  same  time  a  disturbance  of  sensibility  on  tlie  mdial  side  of 
the  forearm  from  an  atTection  of  a  cutaneous  bmneh  of  the  nuisculo-cutaueous 
nerve. 

Eadial  |  Muaculo-spiral]  ParalyBis.— The  anatomical  course  of  the  riidial  nerve 
causes  pressure  paralysis  of  this  nerve  to  he  among  the  commonest  peripheral 
pnriilyses.  It  is  seen  especially  when  the  nerve  is  presse*!  agiiinst  the  humerus 
during  sleep  by  the  body  or  head  lying  oii  it,  in  drunkenness,  sleejung  with  the 
arm  hanging  over  the  arm  of  a  chair,  etc.  The  paralysis  is  usually  noticed  imme- 
diately on  waking.  Other  traumatic  influences,  direct  injuries  of  llie  nerve,  com- 
pression in  dish>catioti  of  the  .shoulder,  in  fractures  t>f  the  humerus,  in  prw«sure 
fi-om  crutches,  in  bandaging  the  arm,  etc.,  are  also  fi*equent  causes  of  radial 
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pamlysis.  Exposure  to  cold,  rheumalic  radial  paralysis,  plajrs  a  very  subowliuate 
part.  Far  lead  paralysis,  which  is  localized  chiefly  in  the  distribution  of  the  radial, 
vide  infra. 

The  radial  innervates  the  tricei>s  atid  the  muscles  on  the  extensor  side  of  the 
fdreann.  Paralysis  of  the  triceps  is  present  only  in  the  cases  where  the  jwint  of 
l<«iou  is  situated  quite  high  up,  as  in  crutch  panilyses,  dishaatiou  paralyses,  pjexua 
paralyses,  etc,^  but  it  is  absent,  or  at  least  it  is  only  faintly  manifest,  in  most  of 
the  ordliuu'y  presisuro  paralyses,  in  which  the  place  whei-e  the  radial  tums  about 
the  humerus  ia  the  point  of  compression.  Triceps  paralysis  is  iM'adily  i-ecogniaed 
by  the  imixissfbility  of  extendinj:^  the  foreai'm,  hut  we  must  always  make  the  ex- 
periment wilh  the  upper  aj-ni  raised,  so  as  to  exclude  the  action  of  gravity  in  ex- 
tending the  forearm. 

Paralysis  of  the  muscles  on  the  extensor  side  of  the  forearm  may  at  once  be 
recognized,  since  the  band  hiuigs  down  relaxeil  in  a  flexed  position  (see  Fig.  77). 
Any  dorsal  extension  by  the  extensor  carpi  u  I  nana  and  the  extensor  caj'pi  radial  is 
longusand  brevis  is  impossible,  and  the  lateral  movements  of  the  hand  in  alxluction 
and  adduction  arc  rendci-ed  difficult.  The  lingers  aiN?  flexed,  the  first  i)halam\  can 
not  l)e  extended  by  the  extensfn-  e^jmnmnis  digitonim,  extens<u'  indici.s  and  extensor 
minimi  dtgiti;  but  if  the  iirst  phalanges  Ixj  extended  pa^vsively  and  supiwuted,  the 
extension  of  the  terminal  phalanges  is  perfectly  normal,  from  the  action  of  the 
interossei  whieh  are  su]>- 
plied  by  the  ulnar  nerve. 
The  thumb  is  Hexed  and 
adducte<l,  and  can  neitlter 
be  abducted  nor  extended 
actively  (extensores  ossis 
metacarpi  et  primi  et  se- 
cundi  iateinodii  poUicis}. 
If  the  forearm  l>e  extend- 
ed and  pronuted  it  can  not 
be  supmatcd  (.supinator 
brevisj.  but  the  flexed  fnre- 
SLvni  can  be  supinatcd  by 
the  bicep.s.     Flexion  of  the 

forearu)  in  supinati<jn,  which  is  done  by  the  biceps  and  brachialis  aiiticus,  is 
retained,  but  flexion  when  half  pronated  f*  middle  position  ")  is  weakened,  from 
the  paralysis  of  the  supinator  longuj?.  If  we  have  the  patient  make  short  and 
rapid  movements  of  rtexi<»n  of  the  forearm  in  this  |Kisition  we  Ho  not  see  the 
characteristic  nnntial  prominence  of  the  tense  supinator  longus.  The  very 
characteristic  prominence  of  this  muscle  is  also  wanting  if  the  patient  tries  to 
ludd  his  pronated  and  semi-llexed  forearm  firm  against  forcible  attempts  at 
extension. 

The  functional  disturbance  of  the  hand  in  radial  paralysis  is  verj' considerable. 
The  action  of  tlie  flexors  is  also  weiikened,  since  theii*  points  of  insertion  are 
approximated,  on  accotnit  of  the  constant  dro<^>ping  of  the  hand.  We  often  see, 
loo,  Rens*iry  disturljances  as  well  as  motor  in  the  distriliuifun  of  the  nidial,  but 
tliese  are  usually  slight.  The  chief  seat  is  cui  the  radial  half  of  the  back  of  the 
hand  and  the  dorsal  surface  nf  the  thumb,  and  index  aud  middle  fingers  (compare 
Fig.  01).  The  electrical  excitability  of  the  paralyzed  parts  etirres[)onds  to  the  lawa 
that  generally  obtain.  At  the  onset,  and  in  mild  cases^  it  is  normal;  at  a  later 
period,  in  severe  cases,  there  are  pronounced  ati"ophy  and  reaction  of  degenrration. 
It  is  worthy  of  note  that  in  all  forms  (►f  radial  paralysis,  especially  in  lead  paraly- 
sis, we  very  often  find  a  peculiar  chronic  thickening  and  swelling  of  the  tendons 


Fjo  77— PosfUoo  of  the  hand  Itt  pamlyBiR  of  ihe  radtal  nerve. 
(From  ScBuaiitJLi^R.) 
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on  tlie  back  oftlio  hand,  the  chief  cause  of  which  is  probahly  the  mechanical 
tension  of  the  tendons. 

XTlnar  Paralysia. — Except  from  the  frequent  implication  of  the  muscles  sup- 
plied hy  the  ulnar  nerve  in  extensive  paralyses  and  atrophies,  especially  in  pro- 
gre.ssive  muscular  atrophy,  ulnar  paralysis  arises  chiefly  from  traumatic  influ- 
ences, pressure,  wounds,  fractures  of  the  humerus,  4*^location8  of  tlie  shouldeis 
joint,  etc.     Neuritic  piiralyses  are  more  rare. 

Flexion  of  the  hand,  and  especiutly  its  lateral  movement  to  the  ulnar  side,  is 
distuj'bed  (flexor  cari>i  ulDaris).  Flexion  of  the  last  tJii^e  fing^ei's  is  imperfect 
from  partial  paresis  of  the  flexor  profundus  di^torum,  and  the  little  finger  can 
not  be  moved  at  all  (hjpothenar  muscles).  Paralysis  of  the  interossci  is  most 
striking,  hy  which  flexion  of  tho  primary  phalanges  and  exlension  of  the  lenmimil 
phalanges  of  the  fingers  l>ecomes  imfwssihle.  Spreadin^^  ibe  fing^ers,  and  still 
more  bring:inp:  them  together  again,  is  also  much  impaired  untei'ossei,  lumbri- 
cales).  The  thumb  can  not  he  firmly  adducted  against  the  metacan>al  bone  of  the 
mdex-finger  (adductor  pollicis). 

In  almost  all  old  cases  of  uJnar  paralysis  a  very  chai'acteriatic  position  of  the 
hand  is  develo]>ed,  besides  the  musculai*  atrophy  which  is  especially  noticeable  in 
the  inten>sseal  furrows  of  the  back  of  the  hand.  By  the  contraction  of  the  mus- 
cles antagfouLstie  to  the  paralyzed  interossei  (exteus*)r  and  flexor  communis  digfi- 
torum),  the  first  phalanges  are  put  in  marked  dm-sal  extensiuu,  but  the  terminal 
phalanpres  are  completely  flexed,  so  that  the  hand  assumes  an  actual  clawing  posi- 
tion— "claw-like  hand,"  main  en  griffe  (see  Fip^.  78). 

The  disturbance  of  sensibility,  if  it  be  present  at  all,  affects  the  volar  surface  of 
the  last  two  finfjers,  the  dorsal  surface  of  the  last  three  fingers,  and  a  portion  of 
the  back  of  the  hand  (see  Figs.  59  and  t)0). 

Median  Paralyaii. — Median  paralysis  is  seen  chiefly  as  a  traumatic  paral^'sis. 
It  is  oftcTi,  too,  one  symptom  of  more  extensive  paralyses,  in  progi^essive  muscular 
atrophy,  etc. 

The  disturbances  of  motion  are  Y^^ry  striking.  Pronation  of  the  forearm  is 
almost  wholly  abolished  (pronator  radii  teres  and  quadratnsi.     The  hand  can  he 

flexed  only  toward  the  ulnar 
side  by  the  flexor  carpi  ulnaris 
(paralysis  of  the  flexor  cai'pi 
radialis).  The  terminal  pha- 
lanjcres  of  the  fin^yiM's  can  no 
longer  be  flexed  (flexor  sub- 
limis  tligitorum  and  a  part  of 
the  profundus),  hut  flexion  of 
the  primary  phalangres  is  nor- 
mal by  means  of  the  interossei. 
The  patient  can  gmsp  an  ob- 
ject only  by  the  last  three 
fingers,  which  can  still  be 
partly  flexed  by  the  flexor  profundus  digitorum  (ulnar  nerve).  The  thumb  can 
no  longer  be  flexed  or  opposed  (flexor  longus  pollicis  et  brevis,  opponens),  and 
usually  lies  on  the  hand. 

If  there  is  any  disturbance  of  sensibility ^  it  is  found  on  the  volar  surface  of  the 
thumb  and  the  two  adjacent  fingers,  and  also  on  the  doi-sal  surface  of  the  terminal 
and  middle  phalanges  of  the  iadex  and  mid<lle  fingers,  and  the  radial  side  of  the 
ring-finger  (see  Figs.  tJO  and  01).  We  quite  frequently  see  in  severe  cases  trophic 
disturbances,  vesicles  on  the  fingers,  a  shining  atrophic  skin,  and  changes  in  the 
nails. 


M.v 
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Combined  ParalyBes  of  the  AmL-Combiued  i»araJyses,  iu  which  the  affected 
uiuHcles  belong  to  the  distributiou  of  serenil  nerves,  ot'cur  iu  various  forms,  espe- 
cialiy  as  a  result  of  injuries  which  affect  the  brachial  jjIcxus  in  the  ueck— plexus 
paralyses.  To  this  clitss  belong  also  a  ^reat  part  of  the  pai-alyscH  following  dislo> 
ontioD  of  the  huuienis — dislocation  paralyses. 

A  combined  plexus  paralysis,  first  ih'scrilH»d  by  Erb,  and  since  then  repeatedly 
observed,  deserves  special  mention.  In  tliis  llie  delloitl,  liiceps,  bracliialis  anticus, 
and  supinator  lonjifus  (muscles  whose  nerves  all  rise  from  the  roots  of  the  fifth 
and  sixth  cervical  nerves)  are  paralyzed  at  the  same  time.  Tlie  at'm  hang:s  down 
relaxed,  and  can  not  lie  raiised  at  all,  the  foi-eann  can  not  be  flexed  at  all,  but  the 
hand  and  rtng-cM  have  their  normal  mobility.  The  catise  of  the  paralysis  must 
have  its  seat  at  the  point  where  tlic  nerve-fibers  for  the  muscles  mentioned  lie 
near  one  auulher  tsee  Fiir.  68).  Sometimes  the  infni-spiuatus  ih  also  paralyzed,  so 
that  when  the  arm  is  rotated  inward  it  cfin  not  be  rotated  outwai-d. 

This  same  combination  of  paralyzed  muscles  is  found  in  a  i>art  of  tlve  delivery 
paralyses  first  described  by  Duchenne.  These  are  sometimes  seen  in  infants  after 
hard  labor,  and  are  the  rcsult  of  traumatic  injui-ies  of  the  brachial  plexus  in  tura- 
injET,  in  the  Prague  metbt>d,  in  extracting  the  child  by  the  shoulders,  etc. 

In  some  cases  of  ccimplicuted  paralyses  of  the  brachial  plexus,  which  are  usu- 
ally traumatic  (SeelijE^miiller  and  othei-s),  co-cxi.sting  sympttmis  on  the  part  of  the 
sympathetic  have  been  observed,  consisting^  of  contraction  of  the  pupil,  narifjwiug 
of  the  opening  of  the  lids,  and  a  retracti<m  of  the  eyeball  on  the  juinilyxetl  side. 
These  symptonLS,  pointing  to  a  paralysis  of  sympathetic  nerves  (ride  infra^  page 
591),  probably  depend,  as  follows  from  clinical  and  experimental  inve.stigatioua 
(Klumpke),  always  u|xjn  a  lesion  of  ttto  ramus  coinmunieans  of  the  fii'st  dorsal 
nerve.  Vasomotor  symptoms  in  the  face  are  usually  absent,  but  we  sometimes 
find  a  peculiar  flattening  of  the  cheeks,  which  has  not  yet  been  cori*octly  ex- 
plained. 

General  Prognoua  and  Trefttment  of  the  Peripheral  ParalyBes  of  the  Upper 
Extreniity.— In  the  pi*ognosis  of  the  j>eripheral  paralyses  of  the  arm  the  same 
points  hold  good  that  have  Vjeen  .s|>oken  of  in  the  prognosis  of  facial  paralysis. 
In  this,  to*>,  tliere  are  mild  and  severe  ca.ses,  the  latter  having  complete  reaction  of 
degeneration,  and  a  course  that  lasts  at  least  several  months  before  recovery.  A 
number  of  traumatic  paralyses  can  be  cured  only  up  to  a  certain  point,  or  they 
may  be  even  entirely  incurable. 

The  treatment  can  fullill  a  causal  indication  only  in  comparatively  rare  cases, 
when  we  can  succeed  m  remuviug  by  o}X'ration  any  compressing  tumors,  cica- 
trices, splinters  of  bone,  formations  of  callus,  etc. 

In  other  cases  the  electrical  treatment  of  paralyses  promises  the  best  success. 
We  use  the  galvanic  curn^nt  chiefly,  although  we  generally  employ  the  faradic  cur- 
rent at  the  same  time.  In  reganl  to  the  methiKl  of  ap])lication,  we  may  employ  the 
fltabile  action  of  the  constant  current  on  the  veiy  p«:jint  of  the  lesion,  es]>ecially  in 
fresh  cases,  but  the  chi«'f  metbod  is  the  electrical  irritation  of  the  paral.y2ed  nerves 
and  muscles.  We  ti-eat  the  nerve  aljove  the  |Mjint  of  the  lesion  in  order  to  act  in 
some  degree  against  the  hindrance  to  conduction  fit>m  above  and  to  overcome  it. 
The  muscles  arc  irritated  by  gtilvanism  by  strt iking  llio  cathtnle  over  the  separate 
jjaralvTEed  muscles.  If  there  is  reaction  of  degenei-ation,  with  antwlic  contractions 
predominating  or  exclusively  present,  wo  use  the  anode  for  the  testing  |>ole.  The 
other  iKile  is  placed  on  the  back  of  the  neck  or  on  the  seat  of  the  lesion.  Fara* 
dization  of  the  muscles  may  also  be  of  service,  espet^ially  if  the  muscles  react  to 
faradism;  but,  even  if  this  is  not  the  cai?e,  tlie  sensor>*  faradic  irritation  has  per- 
haps a  favorable  influence,  sirtce  it  produces  a  reflex  irritation  of  the  motor 
nerves.     The  single  sittings  should  last  live  or  ten  minutes,  and  should  take  place 
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tlaily  or  three  or  four  times  a  week.  Tlie  fresher  the  paralysis,  the  more  favor- 
able, cmiipjinilively,  is  the  prognosis,  but  even  in  old  and  severe  cases  we  may 
sjometimcs  obtain  noticeable  results  by  patience  and  perseverance.  The  treatment 
must  in  such  cases  be  kept  up  for  months,  and  even  longer,  witli  occasional  inter- 
ruptions. 

Embrocations  with  spirits  and  with  similar  substances  must  often  be  prescribed 
in  practice,  but  they  act  favorably  only  when  associated  with  methodical  massage 
of  the  piiralyzed  nmscles.  We  sonietimes  we  a  certain  advantage,  too,  from  l<')cal 
warm  bathing,  or  from  the  use  of  the  baths  in  Teplita,  Wiesbaden,  Wildbad,  etc. 

7.  PahaIwYses  of  the  Diaphragm. 

Isolated  paralysis  of  the  diapbrag'm  i>ccur^  but  rarely,  in  wounds  of  the  phrenic 
nerve  in  the  neck,  as  a  ''rheumatic "  pm-alysls,  and  finally  in  hysteria.  Muscular 
paresis  of  the  diaphragm  seems  to  develop  sometimes  as  a  result  of  indamnjation 
of  the  serous  layer  of  the  diaphranrni.  The  punilysis  of  the  diaphiiig-m  which 
comes  on  as  one  symptom  in  more  extensive  paralyses,  is  more  frequent  imd  prac- 
tically more  important.  In  diseases  of  the  upj>er  cervical  cord,  in  ascending^ 
myelitis,  iu  progressive  miL^^cular  atrophy,  in  nmltiple  neuritis,  etc.,  the  develop- 
ment of  paralysis  of  the  diapbraffm  is  the  cause  uf  {he  raj»idly  fatal  termination 
which  follr>w3  the  appearance  of  disturbance  of  respii-ation. 

The  symptoms  of  piiralysis  of  the  diaphra«2rm  are  readily  recognized,  esp<3cial]y 
in  the  onlinary  bilateral  affection.  We  detect  the  modilication  of  the  res])ii'atory 
movements  at  the  iii'st  ^^lance.  Wliile  we  are  sti'uck  by  the  marked  upper  thoracic 
respiration,  which  becomes  very  labored  on  the  slightest  cause,  the  visible  and 
palpable  protrusion  of  the  epigiustrium  on  inspiration  is  entirely  abvsent.  Iustea<l 
of  tJiis  there  is  iLSuaDy  an  inspii'atory  retraction  in  the  epii^i-'^'lric  region.  The 
respiration  is  but  little  accelerated  in  simple  j>ar>ilysis(if  tbo  diaphragm  as  long  as 
the  patient  is  t>erfpctly  quiet;  but  in  other  cases  the  deveiofunent  of  a  severe 
brcmchitis,  from  the  defective  respiration  in  the  lower  lobes  of  the  hmgs,  causes . 
constant  dyspntea.  The  cause  of  the  bronchitis  may  be  found  in  the  fact  that  tlie 
action  of  abdominal  pressure  is  very  nmch  diminislied  in  the  constant  high  iK>&i- 
tion  of  the  diaplnnigm,  which  may  be  made  out  by  pereussiou,  and  consequently 
the  cough  and  the  expectoration  of  secretion  are  verj'  imperfect. 

The  prognosis  is  favorable  only  in  hysterical  and  rheumatic  paralyses;  otlier- 
wise  it  is  usually  very  unfavorable.  In  regard  to  treatment,  the  only  thing  that 
can  he  tried  is  to  excite  the  diaphragm  finun  the  i)brenic'  in  the  neck  by  faradism 
or  galvanism,  while  the  other  pole  is  jdacwl  on  the  region  of  the  insertion  of  the 
diaphmgm  in  the  thorax.  A  tran.sverse  conduction  of  the  constant  current 
through  the  diaphragm^  associated  with  changes  of  the  current,  may  also  have  a 
favorable  influence. 


8.  Paralyses  in  the  Reoion  of  the  Lower  Extreihty. 

Pakat.ysis  of  the  Critral  Nerve. —Crural  paralysis  is  but  rarely  isolated. 
It  is  seen  after  injuries,  after  compression  of  the  nerve  by  tumors  of  the  pelvis  op 
thigh,  in  disease  of  the  vertebra?,  psoas  abscess,  etc. 

The  s^'mptoms  are  i"eadily  recognized.  The  thigh  can  not  lie  flexed  on  the 
trunk,  and  the  trunk  can  not  be  raised  from  tlie  recumlient  position  (ilio-paoas 
muscleK  The  leg  when  flexed  can  not  lie  extended  (quadriceps  exten.sor).  Walk- 
ing and  standing  are  very  difficult  or  almost  impossible.  Paralysis  of  the  sar- 
torius  rin*l  pectineus  causes  no  s|>ecial  symptoms.  If  there  is  any  disturlwince  of 
sensibility  it  is  found  in  the  lower  half  of  the  anterior  surface  of  the  thigh  and 
on  the  inner  side  of  the  leg  down  to  the  great  toe  (saphenous  nerve,  see  Figs,  62 
and  63). 
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Paralysis  of  the  Obturatoh  Nerve  is  very  mrel  j  seen  as  an  isolated  phe- 
nomenon. The  chief  symptom  is  the  defective  adduetion  of  the  thigh  (the  ad- 
duc^tor  niiif^nus,  lonj^ua,  and  brevis,  and  the  gracilis),  and  the  impossibility  of  cniss- 
ing"  one  leg  over  the  other,  Rotatic^n  of  the  thij^h  outward  is  also  disturbed  (ob- 
turator extern  us).  Some  disturbance  of  sensibility  may  be  found  on  the  inner  side 
of  the  thigh. 

Paralyees  in  the  DiBtribution  of  the  Gluteal  Nerves  are  not  uncommon.  We 
have  seen  them  in  progressive  muscular  atrophy  and  in  multiple  neuritis. 
Paralysis  of  the  glut^ens  maxinms  is  rendered  noticeable  by  the  fact  that  this 
muscle  extends  the  tliis^h  on  the  pelvis.  It  is  therefore  especially  cjilled  into  play 
in  going  uiJ-staii-s,  clinibii»(»^  mountains,  and  rising  from  a  sittin^r  position.  All 
these  movements  are  rotidered  nearly  impossible  when  the  muscles  are  i^aralyzed. 
The  y-ltitieus  me<lius  and  jjhita'us  minimus  are  abdiK*t<ii*s  of  the  thigh,  and  also  fix 
the  thigh  on  the  pelvi.'H.  If  they  at^  psiralyzed  the  patietit  has  a  very  characteristic 
waddling  gait.  On  account  of  the  pi-etlomi nance  of  the  adductors  the  feet  arc 
then  atlvanced  near  each  other  or  even  one  over  the  other.  Rotation  of  the  thigh 
inward  is  also  due  in  part  to  fibers  of  the  glutieus  medius,  but  chiefly  to  the  ob- 
tiiriitor  in  tern  us. 

Paralyses  in  the  Eegion  of  the  Sciatic  are  quite  frequently  seen.  They  come 
from  traumatic  lesions,  from  eompressioii  of  the  separate  nerve-branches  in  dis- 
eases of  the  vertebne,  in  i)elvit:  tumoi-s,  in  hard  lalx>rs,  rarely  from  rheumatic  in- 
fluences, sciatic  neuritis  etc. 

Paralysis  of  the  Peroi^eal  Nerve,  which  is  also  frequtnily  isolated,  may  at 
once  Ije  recognized  by  the  llaccid  drooping  of  the  foot.  On  walldng,  this  beconiea 
very  marked,  and  the  tip  of  the  foot  often  sticks  to  the  floor.  The  i>atient,  there- 
fore, has  to  raise  the  thigh  higher,  and  to  put  the  foot  d(>wn  awkwanlly,  toe  first. 
Dorsal  extension  of  the  fcx)t  (tibialis  anlicus)  and  of  the  toes  (extens<ir  comnmnis 
digitonnn  longus  ami  extensor  halJucis  longus),  and  also  abduction  of  the  foot 
and  raising  its  outer  border  (the  peix>nei),  are  almost  imiwssihle.  In  old  cases  a 
permanent  toe-di-iip  ftalii>es  equinus  or  varo-equinus)  develops,  usually  as  a  restill 
of  secondary  contracture  of  the  nmwJes  of  the  calf. 

Paralysis  of  the  Tibial  Nerve  makes  plantar  flexion  of  the  foot  impos- 
sible (gdstrcK'nemius  and  soleus).  The  i>alient  can  no  longer  rise  on  his  toes. 
Adduction  of  the  foot  (tibialis  p^jstirus)  and  plantiir  flexion  of  the  toes  (flexor 
communis  <ligitoruni  and  liexor  hailucis  longus)  are  also  alwdished.  As  a  result 
of  secondary  contractures,  talipes  calcaneus  st*melinies  develops,  and  also  a  claw- 
like ix>sition  of  the  toes,  with  dorsal  extension  of  ihe  fir'st  and  plantar  flexioti  uf  the 
last  plialanges  from  paralysis  of  the  interossei. 

In  Paralysks  of  the  Truxk  op  the  Sciatic  there  is  added  to  the  symptoms 
mentioned  the  inability  U>  flex  the  leg  backward  on  the  thigh  (to  be  tested  when 
the  patient  is  lying  on  his  side  or  standing),  which  is  due  to  a  paralysis  of  the  bi- 
ceps, senii-menibranosus,  and  si^mi-tendinosiis.  In  unilateral  paralysiR  of  the 
sciatic,  walking  is  still  possible,  since  the  leg  is  fixed  at  the  knee  by  the  quadriceps 
extenstjr  and  is  rigid  like  a  wofKlen  leg. 

Tlie  distribution  of  the  disturbance  of  sensibility  on  the  posterior  surface  of  the 
whole  leg  is  given  in  Fig  (K).  Vas^i-motor  and  tniphic  disturlmnoes,  cyanosis  and 
coldness  of  the  skiu,  and  atn^jthy  of  the  muscles,  are  often  present. 

Treatment  follows  the  same  rules  as  are  given  for  the  management  of  periph- 
eral paralyses  in  the  upper  extremity. 


9.  Toxic  Paralyses. 
Lead  ParalysiB. — Of  all  the  toxic  paralyses,  that  from  lead  poisoning  is  prac- 
tically the  mtjst  importiuit     It  is  a  common  symptom  of  chronic  lead  poisoning. 
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and  is  seen  chiefly  in  those  people  whose  occupation  gives  rise  to  a  long'-con- 
tinued  taking  of  small  aniouuts  of  lead  into  the  system,  especially,  therefore,  in 
typensetters,  type-cutters,  and  ty^ie-foundei's;  in  artists  and  house- painters,  from 
lead  colors;  iii  potters,  from  lead  glaze,  etc. 

As  to  the  special  anatotnical  eau.ses  of  lead  paralysis,  we  have  not  yet  reached 
a  complete  harmony  in  our  tlieories.  While  some  seek  the  starting-point  of  the 
paralysis  in  the  muscles  themselves,  most  authors  at  present  assume,  as  a  cause  of 
the  paralysis,  an  affection  of  the  nervous  system  excited  hy  the  toxic  action  of  the 
leatl.  Since  lead  paralysis  belongs  to  the  genuine  atropfiic  paralyses  (vid^  supra), 
as  we  shall  soon  see,  we  have  to  do  only  with  a  disease  of  the  anterior  gray  cornua 
in  the  cord,  or  with  a  degeneration  of  the  iHsripheral  motor  nerves.  The  positive 
lesions  found  at  pi-esent  do  not  fully  ;igree,  but  there  can  be  scarcely  a  doubt, 
after  the  discaverie^  of  Ijeyden,  Zunker,  and  others,  that.»  at  least  iu  most  cases, 
the  degenerative  atrophy  of  the  peripheral  motor  nerve-fibers  is  primary, and  that 
tlie  degenerative  ati-ophy  of  muscles  supplied  by  the  nerves  follows  secondarily  iu 
tlie  ordijiary  way.  In  many  ca.ses,  however,  there  is  perhajis,  besides  the  periph- 
eral degeneration,  an  affection  of  the  cord,  especially  in  the  anterior  gray  comua, 
caused  by  the  toxic  action  of  the  lead. 

Lead  paralysis  shows  an  extremely  typical  localization  in  the  great  majority  of 
cases,  and  it  affects  hy  far  the  most  frequently  a  part  of  the  radial  distribution,  A 
paralysis  of  the  extensor  communis  digitorum  comes  on  rapidly  or  slowly.  Ex- 
tension of  the  primary  phalanx  of  the  midtlle  and  ring,  and  lati^rof  the  index  and 
little  fingers,  becomes  imj>ossibIe,  but  the  extension  of  the  terminal  phaluuges  by 
the  interossei  remains  normal.  There  often  follows  later  a  jmralysis  of  the  ejtten- 
sor  lougus  poUicis  and  the  extensor  breVis,  and  of  the  abductor  poUicLs  and  the 
extensors  of  the  wrist,  while  the  supinator  lougus  and  the  tncepe  almost  always 
i-emain  free  iu  a  i-emarkable  way.  In  much  rarer  casew  lead  paralysis  affe<"ts  the 
deltoid,  biceps,  brachialis  anticus,  and  suiuuators.  Paralysis  of  the  lower  extremi- 
ties is  also  very  rare. 

Lead  paralysis  is  usually  bilateral.  In  all  severe  cases  a  pronounced  atrophy 
and  electrical  reaction  of  tlegeneration  develop  in  the  paralyzed  muscles.  It  is  an 
interesting  i>oint  that  the  latter  may  sometimes  be  made  out  in  muscles  which  can 
be  ix*rfectly  well  moved  by  the  will  (.see  page  55;V).  The  sensibility  h  almost  inva- 
riably perfectly  normal,  so  that  the  sensory  nerves  are  manifestly  unaffected  by 
the  lead. 

Lead  paralysis  permits  a  favorable  prf>gnosis  in  the  cai-:es  where  the  patient 
can  be  I'emoved  from  the  injurious  inHuence  of  the  piiison.  Recovery  takes  place 
after  sevcrtil  wcfiks,  or  in  severe  cxLses  after  some  months.  Relajises  and  compli- 
cations with  other  morbid  results  of  chronic  lead  poisoning,  however,  are,  of 
oounse,  frequent. 

The  treatment  is  the  same  as  in  all  other  peripheral  paralyses.  Electricity  is 
first  to  be  considei'ed.  LfK-al  sulphur  baths  and  the  internal  use  of  i<xlide  of  potas- 
sium are  also  i-ecoumiended. 

[It  18  well  to  mention  here  that  chronic  lead  poisoning  may  give  rise  to  symp- 
toms closely  reseml>ling  those  of  alnif>st  every  chrrmic  disease  of  the  nervous  sys- 
tem. It  is  often  so  difficult  to  detect  the  source  of  the  lead  that  it  is  well  in  all 
obscure  nervous  di8ea.ses  to  test  the  urine  for  the  metal  after  iodide  of  potassium 
has  been  administered  in  five-  to  ten-grain  doses  thrice  daily  for  a  week.  For  the 
pi'ecautions  to  he  observed  in  carrying  out  this  te.st  the  reader  is  referred  to  works 
on  medical  chemistry.  If  large  doses  of  the  iodide  ai'c  administeT-ed  there  is  dan- 
ger lest  the  lead  be  liberated  too  rapidly  and  cerebral  symptoms  sujK^rvene.  J.  J, 
Putnam  has  shown,  however,  that  lead  is  often  found  in  the  urine  of  persons  in 
appftreut  good  health.    Lead  may  also  cause  simple  anaemia,  and  it  is  occasionallj 
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found  in  the  urine  of  patients  with  degenerative  diseases  of  the  spinal  cord,  &spe- 
cially  combined  sclerosis,  ataxic  jMmplegia,  and  clironic  myelitis. J 

Arsenical  Paralysis. — Aisenical  paralj'nis  is  inueh  rarer  tlian  that  from  lead. 
In  distiuetioii  from  that  it  comes  on  ej^peciafly  after  acute  ijoiftoning  with  arsenic, 
and  usually,  tliough  not  alvvays.it  follows  immediately  the  other  symptoms  of 
jxnsoriing-.  The  localization  of  the  paralysis  is  not  as  typical  ixa  in  leacl  [jaralysis. 
The  paralysis  is  sometimes  very  extensive  over  the  ai-ms  and  h'^,  but  it  usually^ 
chiefly  affe*;tsonly  the  lower  extremitiej*.  Tlje  paralysed  muscles  rapidly  atrophy. 
It  has  not  yel  been  certainly  decideil  whether  reaction  of  degenerati<»n  occui's. 
The  accompanying^  disturbances  of  senBibiiity  are  very  characteristic,  either  aua's- 
thesia,  or  especially  piura^sthesia  aud  severe  pains  in  the  sacrum  anil  li?gs.  Tr<i)phic 
disturbances  in  the  uails,  hair,  etc.,  have  been  repeatedly  observeth  Nothiuja:  cer- 
tain is  known  as  to  the  anutomical  Cimse  of  arsenical  paralysis,  hut  the  theory  of 
its  peripheral  origin  is  most  probable  on  account  of  the  initial  ^wiins. 

The  course  is  usually  favorable,  soraetinies  rapid  aud  sometimes  lasting  for 
months.     Tlie  treatment  is  Uie  same  as  in  lead  paralysis. 


Copper  paralysis,  zinc  paralysis,  etc,,  are  very  rare,  and  thereft>re  they  will 
not  be  descriljed  fully  here.  The  essentials  in  regard  to  alcoholic  pai-alysiii  may  be 
foimd  in  the  chapter  on  neuritis  {ride  infra}.  Wn  may  mention  here  briefly 
that,  after  sul>cntaneous  injections  of  ether  on  the  extensor  sitie  of  the  forearm, 
paralysis  of  the  extensor  communis  digitorurn  has  been  observed  in  a  few  cases. 


CHAPTER   in. 

THE  DIFFSRBNT  FORMS  OF  XiOOAUZED  SPASM. 

1.  Spasm  in  the  Motor  Distribction  of  the  Tkioem:nu8. 

Tonic  spasm  of  the  muscles  of  mastication  is  called  trismus.     As  an  indej»end- 

ent  diseas^e  it  is  very  rare,  but  it  often  L>ccurs  as  one  synjptoni  in  complicat^nl 
forms  of  spasm  and  other  nervous  affections,  as  in  tetanus,  in  the  rjiileptic  attack, 
in  hysteria,  meningitis,  etc.  Both  jaws  are  pressed  tiniily  t-offcther,  and  we  can 
feel  through  the  cljceks  the  hard  and  tense  masseters,  In  unilateml  spasm  of  the 
pterygoids  the  lower  jaw  is  pushed  laterally  in  the  opjKisite  direction. 

Clonic  spasm  of  the  nnisdesof  mastication — masticatory  facial  spasm— consista 
of  a  ptuxixysnial  and  constant  movement  t»f  the  lower  juw,  almost  always  in  a 
vertical,  but  rarely  in  a  horizontal  dirtx^tion.  The  single  movements  follow 
one  anotlier  usually  in  a  regular,  rapid  rhyth!n.  and  prt»duce  an  audible  chatter- 
ing of  the  teeth.  The  raucous  membrano  of  the  mouth  aud  the  tt^^ngue  is  often 
injured. 

The  cause  of  these  spasms  can  not  always  be  established.  Sometimes  they 
seem  to  l>e  of  reflex  origin,  as  in  affections  of  the  lower  Ja>v,  the  teeth,  or  even  of 
distant  parts.  We  once  saw  a  case  which  bstetl  for  a  year  which  was  said  to 
have  arisen  fvam  a  .severe  fright,  and  also  a  case  of  chronic  spfmm  in  the  raasselers 
and  mylo-hyoitls  of  hysterical  origin  in  a  ten-yeai'-ohl  boy. 

The  treatment,  apart  fi*om  the  ti-eatment  of  the  primai-y  affection,  must  aim  at 
removing  the  cause  of  the  disease,  if  thei-e  he  one,  such  as  decayed  teeth.  In  other 
respects  electricity  is  of  value  in  many  casej*,  applied  either  by  passing  the  constant 
current  through  the  muscles,  or  by  faradizing  them,  or  by  using  the  wire  brush. 
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Of  intornal  renicxlicfi  we  rmiy  ti-^^^  uarc»>tics.  siicb  as  morphine,  caBnabis  indica, 
broniido  nf  i*otassiuiii,  alropiuc,  ai-seuic,  iodide  of  potassium,  yuJerianate  of 
iduc,  etc. 

Artificial  feeding  is  of  j^-eat  importance,  if  the  patient  can  not  take  food  volun- 
tarilj  fT«»iii  a  i>ei'sislent  trisinius.  It  is  lx?st  to  iutnxhice  a  snmll  cesophag-eal  tube 
through  the  nose  inUt  the  <jesoplia]Erus.  Rectal  feeding  is  iusulficient  for  a  perma- 
nent method,  but  still  it  is  sonietiniOvS  of  service.  In  some  cases  a  successful 
attempt  has  been  iriade  to  ovei'ctmie  the  closure  of  tlie  jaws  gradually  by  push> 
ing  wooden  wedges  between  the  teeth. 


2.   Clonic  Facial  Spasm. 

We  know  little  that  is  definite  as  to  the  letiolofry  of  facial  spasm,  the  most  fre- 
quent and  practically  tlie  most  important  form  of  spasm.  We  can  rarely  make 
out  any  cau.se  for  it^j  orig:in.  In  some  cases,  jjerhaps,  the  disease  is  to  be  referred 
to  a  lesion  of  the  trunk  of  tlie  facial,  from  exposure  to  cold,  aural  affections,  or  dis- 
turbances at  the  base  of  the  skull,  or  else  to  a  retlex  in-itation  of  the  nerve  in  tri- 
freniinal  neuralgia,  and  also  in  diseases  of  the  sexual  orjijans,  etc.  It  may  be  tlrnt 
many  castvs  are  not  of  periphenil  but  of  central  oripriii,  from  the  facial  center  in 
the  cerebral  cortex.  The  di.'iease  nuiy  also  appear  after  vi()lent  menial  excitement 
Finally,  imitation  and  the  huhit  of  j^rimacing*  play  a  part  in  many  cases,  espe- 
cially in  children,  that  is  not  to  lie  underestimated,  Rei>eated  observations  have 
estaldished  the  fact  that  the  disposition  to  the  disease  is  heightened  by  a  general 
hei-editarj'  neuropath io  laint. 

The  symptoms  of  convulsive  tic  consist  of  alternating,  short.,  h'ghtning-like 
contractions  in  almost  all  th(^  muscles  supplied  by  the  facial.  The  disease  is  usu- 
ally unilateral,  often  extendin>f  over  the  whole  distribution  of  tlie  facial,  but  some- 
times contined  only  to  individual  parts,  the  partial  facial  spasm.  Sometimes 
the  routractions  are  almost  constant,  tboujLjrh  varying  in  intensity,  so  that  the 
patieut  involuntarily  makes  the  strangest  faces  :  but  they  often  api>ear  in  sepa- 
rate attacks,  which  last  but  a  short  time,  and  are  interrupted  by  completely  free 
intervals.  The  attacks  arise  without  any  sjiecial  cause,  or  they  may  be  excitcnl  by 
talking,  voluntary-  movements,  sensory  and  mental  impressions,  etc.  In  some 
very  severe  cases  the  conti'actions  also  invade  the  neifirhlxiring  territory — the  mus^ 
rles  of  mastication,  the  tongue,  und  the  muscles  of  the  nock.  Viduntary  motion 
in  the  nuiscles  is  perfectly  normal,  except  for  the  distui'hing  intluence  of  the  s|>a9- 
modic  movements.  All  sensorj*  disturbances  are  also  wanting;  there  is  neither 
anaesthesia  nor  jMiin, 

A  common  partial  form  of  facial  spasm,  which  is  entirely  or  almost  entirely 
isohitetl,  deserves  sjiecial  mention — blepharr>.spasm.  or  s|>asm  of  the  eyelids — that 
is,  a  t^»nic  or  clonic  8pa*im  in  the  orlncularis  pal|>ebrartim.  Tlie  tonic  form 
may  be  of  reHex  origin  in  affections  of  tlie  eye,  but  sometimes  it  is  excited  from 
other  regions  of  the  trigeminus.  It  is,  as  a  rule,  bilatemt  atid  ma^^  last  for  days 
or  weeks,  sometimes  w^ith  oceasional  interruptions.  The  pressure  |K>ints.  which 
are  found  in  this  form,  and  which  were  tirst  carefully  descril>ed  by  Oraefe,  are 
very  remarkable.  They  are  usually  found  at  the  iM>iats  of  exit  of  the  branches 
of  the  trigeminus,  but  sometimes  on  the  vertebral  column  or  on  other  jwrts  of  the 
body.  By  pressuiv  on  these  points  the  spasm  at  onee  ceases,  so  that  the  lida  *'fly 
up  as  if  by  a  spring."  Clonic  spasm  of  the  lids,  nictitating  spasm,  consists  of  a 
spasmoflic  winking  and  contractiim  of  the  eyes,  which  is  sometimes  almost  con- 
stant Here,  tof\  we  can  often  make  out  a  reiiex  origin  for  the  sp&sm,  but  fre* 
quently  we  can  not  find  any  cause. 
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Facial  spasm,  ia  its  severe  forms,  is  always  a  trnulilescime  tiisease  for  the  patient^ 
and  causes  very  much  disturbauee,  especitilly  in  blepharospa.sm.  The  course  is 
often  very  tetlioua.  Sometimes  there  aj*e  k>og'  intervals,  as  we  have  seen  during 
prei^iianoy,  arul  then  the  spasm  hegins  anew.  In  not  very  rare  cases  the  affection 
becomes  habitual  and  iasLs  for  Life. 

Treatment  is,  therefore,  usually  a  difRcult  and  thankless  tji^k.  The  best  results 
may  Ije  ohlainod  where  we  can  sueeeed  in  removing  any  reflex  cause  «»f  the  spasm, 
as  in  extraciing  decayed  teeth,  treating  affections  of  the  eye,  or,  in  some  cases, 
resection  of  the  supra-orbital  nerve.  In  applying  electricity,  our  chief  attention 
must  be  directed  to  any  pressure  points,  to  which  we  make  a  stabile  application  of 
the  anotle  of  the  constant  current.  If  there  are  no  pi'essui'e  jwints,  we  put  the 
anode  on  the  trunk  of  the  ftuiial  and  the  ditferent  branches  of  the  pes  anserinus. 
In  cases  of  reflex  orij^in  Berji^-er  obtained  ffiwjd  results  by  applying- the  anode  to  the 
occiput,  just  under  the  piHjtulierance,  while  the  cathode  was  held  in  the  hand — 
pralvanization  of  the  medulla.  The  single  sitting  should  last  five  or  ten  minutes. 
The  famdic  current— a  slowly  "swelling  current*'  *— has  also  been  I'econi mended. 
Of  internal  remedies  we  shoukl  first  try  bwuiide  of  |)otassium,  and  then  arsenic, 
atropine,  curare,  or  oxide  of  zinc.  Their  action  is  always  very  uncertain.  A 
favorable  result,  however,  has  l)ee.n  obiained  l>y  nerve'StrelchLng,  in  a  part  of  the 
cases  operated  on,  at  least  so  far  that  tiie  ensuing  paralysis  troubles  the  patient 
less  than  the  constant  twitching.  When  the  paralysis  ceases  the  twitchings  usu- 
ally  begin  again,  but  in  some  cases  the  IxmeRt  hus  l>een  pennanent.  Finally,  we 
must  mention  that  the  use  of  tlie  red-hot  ii*<m  has  sometimes  been  folhiwed  by  a 
dei*idcd  impr«>vement  of  the  spasm  in  old  cases.  We  employ  cauterization  along 
the  cervical  vertebne,  on  the  trunk  of  the  nerve,  or  on»any  existing  pressure 
points,  by  means  of  Paquelin's  thertuo-cautery. 

[Couvfilmce  tic  [Afaladies  d^a  ticx  conviihifa). — Under  this  tenn  Gilles  de  la 
Tourette  has  described  an  alfi?ction  allied  to  hysteria,  winch  usually  herrins  in 
young  children,  es]>ecially  thf>se  with  a  nenroHc  luixdity.  It  is  cbaructeriztHl  by 
simsmmiic  twitchings  of  the  facial  muscles,  and  souietinies  of  the  other  muscles  of 
the  body,  and  by  explosive  utterances.  These  utterances  may  be  a  repetition  of 
some  wortl  wjiich  the  child  hears  (ocholalia),  or  the  rei>etilion  of  some  profane  or 
tilthy  word  (coprolalia).  Actions  may  also  be  imitated.  Copi-olalia  is  (»ne  of  the 
most  distinctive  syn>|)toms.  Other  mental  symptoms,  particularly  certain  forms 
of  impenitive  conceptions,  ai-e  occasionally  observed.  The  prognosis  Is  l>ad.  The 
treatment  is  largely  the  same  as  that  of  hysteria  (q,  r.).— K.J 

a  Spasm  in  the  Reqion  of  the  Hypoglossal  Nerve.    Linoual  Spasm. 

Although  the  tongue  is  often  implicated  in  complicated  forms  of  spasm,  such  as 
hysterical  or  epileptic  spasms,  isolated  .siMtsms  in  it  are  vei'y  rarely  seen.  They 
occur,  however,  either  in  a  clonic  or  a  tonic  form,  and  then  they  cause  a  marked 
disturbance  of  si>eech,  or  even  of  respiration,  if  the  spasm  draw  the  tongue  back- 
ward. In  the  latter  case  it  may  be  necessary  to  use  inhalations  of  chloroform, 
and  to  draw  the  tongiie  forward  by  force. 


4.  Spasms  in  the  Muscles  of  the  Neck. 

Tonic  and  clonic  spasms  in  the  region  of  the  muscles  of  the  neck  are  not  very 
frequent,  but  they  ap|>ear  in  very  vari<>us  forms,  and  are  at  times  a  very  severe 
and  i)ersistent  atfectiou.  We  can  usually  dist^over  nothing  definite  as  to  the  aeti- 
ology of  this  condition.     Only  in  a  few  ca.ses  caai  we  make  out  c<:)arse  anatomical 
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disease  of  tlie  nervous  system  or  of  the  cerirical  vertebra%  rheumatic  or  other  evil 
factors,  reflex  influences,  etc.  Althoug-h  the  spasms  in  the  clitferent  muscular 
regious  are  often  couibiuod  with  one  anotlier,  we  Ciui  still  distinguish  the  chief 
separate  forms. 

Spasms  in  the  Distribution  of  the  Accessory  (Circumflex)  Nerve.— Ib 
clonic  spasm  of  the  accessory  I  here  are  paroxysnml  twitchings  of  the  head,  which 
may  attain  ffreat  severity.  Where  tliere  is  a  predominatiug  unih<tcml  spasm  of 
the  stemo-mastoid,  the  head  is  turned  U>  the  opiwsite  side  at  every  contraction  of 
this  muj^cle,  and  the  chin  is  also  somewhat  raised.  In  unihiteral  spaj^ni  of  the 
trapezius  the  head  is  drawn  backward  t<iward  the  affected  side  aj^iiiii.st  the  shoul- 
der. In  bilateral  and  combined  spa.sin  of  these  muscles  we  see  severe  shaking  and 
nodding  inove'nieuls  of  the  head — the  sn-called  ut»dding  spasms,  '' sahiam  convid- 
sious  '' — which  liave  been  obsorvetl  chiefly  in  cliildren.  Tliey  may  also  be  excitwl 
in  like  manner  by  contractiom»  of  other  muscles  of  the  ne<*k.     In  tonic  spasm  of 

theacccssory  the  head  is  constantly  fixed 
in  the  abnormal  position  described  above, 
and  it  can  not  be  br«j»ught  back  passively 
to  its  normal  position  at  all,  or  only  in- 
completely. The  tiblique  jMDsition  uf  the 
head  in  unilateral  tonic  .spasm  of  the  ster- 
no  mastoid  is  called  spastic  torticollis  {ca- 
put tibstipum  spasficum},  or  rlieumatic 
torticollis,  if  exposui-e  to  cold  be  regarded 
as  the  cause. 

Tonic  and  clonic  spasm  of  the  spjenius 
(Fig-  7*J)  is  also  i.solated,  or  combined  with 
ppasm  of  tlie  accesi^ory.  In  this  the  heati 
is  drawn  backward  and  t^iwaitl  the  atTected 
side,  and  thus  we  can  feel  the  muscular 
Bwelling  pn^truding  lo  the  outside  of  the 
cer\ncal  portion  of  the  trapezius, 

Hpasm  of  the  obliquus  capitis  is  pi-oba- 
bly  the  cau.se  of  the  so-cnllexl  rotatory  tic, 
in  wliich  there  are  genuine  spasmodic  ro- 
tatory movements  of  the  head.  The  recti 
capitis  antici  and  postici  are  perha|>a  im- 
plicated in  many  ca.ses  of  ntxldiTig  spasm. 
The  prognosis  of  the  forms  of  spasm  described  is  usually  doubtful.  There  are 
many  mild '* rheumatic"  cases  which  recover  in  a  short  time*  liut.  on  the  other 
hand,  many  of  these  forms  of  spasm  develop  into  a  chronic  afl*ecti(ui.  In  these 
caaes  any  steady  occupation,  such  as  reading  or  writing,  is  rendeix^^l  almost  impos- 
sible by  the  cxjnstantly  re<*urriijg  spjismodic  lateral  and  rotatory  movements  of 
the  head.  Any  excitement  a  feeling  that  he  is  noticed,  etc.,  increase  the  patient's 
spasms,  while  they  l>ecoTne  mildor  when  he  is  completely  at  ease.  Many  cases  of 
combine<l  tonic-clonic  spasm  of  the  nmscles  of  the  neck  form  a  very  severe  atfee- 
tion,  which  may  last  for  years  or  for  life,  which  is  extremely  disti-essing  and  pain- 
ful to  the  patient,  and  which  may  also  reduce  the  strength  and  the  nutrition  to  the 
utnKist  degree. 

Ti'pafmenf.^ln  some  cases  electricity  has  brought  about  recovery,  or  at  least 
impiTivcment,  The  method  of  treatment  consists  in  the  application  of  the  anode 
to  the  affected  nerves  and  muscles,  or  in  the  use  of  a  swelling  faradic  curi-ent,  or 
of  the  faradic  brush  to  the  skin  over  the  affected  muscles.  Very  often  we  have  to 
change  the  method,  and  we  must  try  to  find  out.  by  testing,  the  most  efficient  way 


Fio.  Tti.— biiO^ta  o{  tbe  rit^ht  apletilufi  capitis. 
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to  employ  electricity'.  'Of  other  remedies,  narcotics,  such  as  subcutaneous  injec- 
tions of  uiorpliine^  are  intlispen.sable  in  severe  cases.  We  may  also  try  bromide  of 
potassium,  aotipyrine,  valerianate^  of  ssinc,  ai-senic,  and  other  nervines.  In  severe 
cases  we  resort  to  the  use  of  the  rcilhot  iron  to  the  back  of  the  neck.  Other 
observers,  and  we  ourselves,  have  seen  good  result^^  fruin  it,  but  of  coun»e  benefit 
does  not  always  follow.  We  nmy  also  advise  nerve-stretching,  but  it  is  of  doubt- 
ful advantage.  Finally,  it  must  l>o  mentionetl,  that  we  may  give  g-rcat  relief  to 
many  patients  by  suitably  applied  mechanical  supports,  the  more  so  bf^cause  iu 
some  cases  the  spasms  occur  only  when  the  hea<i  is  kept  fi-ee,  but  if  they  lean  their 
heads  ou  anythiucr,  as  in  lying  or  sitting,  the  spasms  cease  at  once. 

5.  Spasms  in  the  Muscles  of  the  Shouij)er  and  Arm. 

Clonic  spasms  in  the  upper  extremity  are  probably  usually  of  central  origin. 

They  are  rarely  Isolated,  as  in  the  pectoralis  major,  but  are  more  frequently  com- 
bined witli  other  forms  of  spasm  and  other  nervous  symptoms.  Tbey  s<jnietimes 
seem  U*  be  of  i-eflex  origin,  as  in  the  clonic  spasms  ass<x'iated  with  brachial  neu- 
ralgia, and  also  the  s|>asms  s<Mnetimes  seen  in  amputation-stumi>s. 

Isolated  tonic  s[)asma,  iu  single  nmscles,  ov  groups  of  muscles,  in  the  upper 
extremity,  have  been  rejieatedly  observed.  Tonic  S|>iisin  of  the  rhomboidei  causes 
an  oblique  position  of  the  scapula,  so  that  its  inner  Iwirder  runs  obliquely  upward 
and  outwaitl  from  l>elow  and  in  wait] .  This  makes  it  hard  to  raise  the  arm  above 
the  horizontal  line,  as  in  sermlus  paralysis,  but  the  separation  of  the  scapula  frotn 
the  chest-wall,  which  is  s<5  very  chamcleristic  of  the  latter,  is  wanting.  Tonic 
spasm  in  the  levator  anguli  scaptdxe  is  nive,^  except  in  connection  with  spusni  of  the 
rhomlxjidei  or  trapezius.  In  it  the  shoulder  is  raised  and  the  head  is  bent  a  little 
to  the  ajfected  side.  Isolated  tonic  spasms  in  the  pectoralis  major,  hitissimus  dorsi, 
deltoid,  etc.,  are,  ou  the  whole,  easy  to  recognize,  but  they  are  only  of  very  rare 
occurrence.  Tonic  flexor  spasms  of  the  hand  and  fingers  are  more  common.  We 
have  ourselves  seen  several  such  cases,  w^hicli  lasteti  for  months.  In  one  ca-se  the 
spasm  could  at  once  be  relieved  by  plariug  the  anode  of  a  mmlerately  strong  gal- 
vanic current  on  the  median  nerve.  In  another  case  the  fliexor  spasm  of  the 
fingers  had  followed  a  miki  acute  inflammation  tif  the  wrist-joint. 

The  special  causes  of  all  these  spasms  are  still  wholly  unknown  to  us.  Prog- 
nosis and  treatment  follow  the  same  general  rules  which  are  given  for  other  forms 
of  spasm.  Most  is  to  be  exj}ected  from  electricity :  the  stabile  action  of  the  anode, 
the  faradic  brush,  or  faradization  of  the  antiigt^nistic  muscles. 


6.  Spasms  ix  the  Mitbclbs  of  the  Lower  Extremity. 

Clonic  spasms  in  the  muscles  of  the  lower  extremity  are  always,  with  rare 
exceptions,  a  sympt^im  of  spinal  or  cerebral  disease.  Of  the  tonic  spasms  the 
most  frequent  and  the  best  known  are  the  painful  S]>asms  in  the  caIvcs,  or  cramijs, 
which  ai'e  a]»t  to  come  on  after  gi-eat  nuiscular  exertion,  mountaiti-<^limbing,  or 
dancing.  Many  pcri>ons  have  an  es|Hj<*ialIy  marked  predisposition  t«  such  cramps, 
which  i-ejidily  come  on,  especially  after  matdng  isertain  movements  or  holding  the 
foot  iu  a  certfiiu  position.  Siniikir  painful  cramps  sometimes  come  in  other  mus- 
cles besides  the  calves,  as  iu  the  abduettir  hallucis,  etc.  Other  tonic  sjiasms  in  the 
muscles  of  Ihe  lower  extremity  are  rare,  but  individual  cases  of  isolated  tonic 
spasm  in  tlie  abductors,  in  the  ilio-psoas,  in  the  muscles  of  the  calves,  etc.,  have 
been  oliservetl,  Moi-e  extensive  tonic  ccratractures  of  the  muscles  of  the  leg  are 
not  very  rare  in  liysteria.  esi>ecially  in  the  hysteria  of  chiklren. 

Saltatory  Beflez  Bpasm.-In  this  place  we  may  mention  a  peculiar  form  of 
spasm,  to  which  Bamberger  has  given  the  name  of  ** saltatory  reflex  spasm." 
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This  shows  itself  in  the  musclea  of  tlip  lower  extremities,  never  when  the  patient 
is  quiet  in  Ijed,  but  only  when  he  tries  to  stand  or  to  walk.  As  soon  as  the  soles 
of  the  feet  touch  the  iloor,  such  vigorous  contractions  ai^e  set  up  in  the  muscles  of 
the  legi^  as  ho  force  the  patient  to  keep  up  a  constant  liopping,  Jumping,  or  tiipping. 
The  heels  aj-e  also  usually  raised  &i>asmodically,  and  in  many  cases  the  patient 
would  certainly  fall  if  he  were  not  sup[M>rtcxI  In  the  pure  forms  of  8a,ltat<jry 
spasia,  on  pliysical  exaniiuation  we  can  usually  make  out  nothing  but  an  extraor- 
dinary iiici'ease  of  the  ifOexes,  especially  of  the  Unidou  reflexes,  but  in  st»me  cases 
there  may  also  be  other  nervous  symptoms.  In  general,  it  seems  that  saltatory 
reflex  spasm  is  not  to  be  regarded  as  a  special  disease,  but  as  a  ])eeuliar  symptom, 
which  may  arise  in  different  neuroses  in  consequence  of  a  very  decided  exaggera- 
tion of  tlie  reflexes.     Many  cases  especially  seem  to  us  to  he  hysterical. 

[Certiiin  simitar  affections  exist  as  endemic  neurfwes.  lu  the  ".iumpei's"  of 
Maine  the  spasms  may  be  pit:>duced  by  any  excitement.  In  other  forms  tlie  vic- 
tims are  corapellod  to  imitate  everything  they  see  or  hear.  The  curious  affections 
observed  in  Siberia,  Java,  and  elsewliere,  known  as  latah  or  cnieryaki  (myriachit), 
arc  allied  to  this  trouble.  Alcoholism,  cold,  and  privation  seem  to  l>e  important 
aetiologieal  factors,  and  they  probably  have  some  relation  to  hysteria. — K,] 

ArthrogrypOiiB. — As  an  ajtpendix  we  would  here  c^uisider  briefly  a  remarkable 
disease,  the  so-called  arlhr«>gryposis,  which  occm-s  chiefly  in  children  in  the  first 
yeai*s  of  life,  and  consists  of  persistent  tonic  spasms  and  conti'actures  of  one  or 
often  of  all  four  extremities.  The  disea.se  usually  develops  quite  acutely,  and  may  ' 
run  it,s  course  with  fever  and  rjither  sev^ere  general  symptoms.  The  legs  are  found 
either  iu  a  position  of  rigid  extension,  or  they  are  draw  n  up  spafimotlically  to  the 
body,  and  can  not  he  extended  passively  even  with  violence,  The  arms  are  flexed, 
and  the  hands  and  fingers  are  also  fixed  in  some  j^ositiim  of  contracture,  Tlie 
milder  cases  may  recover  after  a  few  weeks,  but  we  have  also  seen  two  cases 
which  ended  fatally,  in  which  the  autopsy  gave  a  perfectly  negative  result.  The 
nature  of  this  quite  rai-e  affe<?tion  is  still  wholly  unknown  to  us.  In  regard  lo 
treatment,  prolougi^d  warm  baths  are  e,specially  to  be  n'commended. 

[Paramyoclonus  multiplex.— Under  tliis  term  Friedreich  has  described  a  peculiar 
affection  consisting  of  clonic  bilateral  spasms  of  seveiul  nmscles  of  a  physiologic^il 
group.  Hence  the  movements  seem  to  have  a  puriKiisive  character.  The  .spasms 
are  rapidly  repeated  frt>ni  fifty  to  one  hundwd  and  eighty  times  a  mitiute,  and 
occur  in  paroxysms.  The  muscles  chiefly  atfecied  are  those  attached  at  one  or 
iKith  ends  to  the  trunk,  Fascicidar  tremors  of  the  atlectcd  muscles  are  observed 
in  the  intervals.  The  reflexes  are  oxaggerate<l,  and  the  attacks  may  be  brought  on 
by  irritation  of  the  skin  or  tendons.  The  uatui-e  of  the  aflcction  is  unknown. 
The  prognosis  is  favorable.  The  m«jst  effective  treatment  has  Ixieu  the  application 
of  strong  galvanic  ciuTeuts  to  the  spine  and  neck. 

Electrical  Chorea.— This  term  was  first  apidied  to  an  affection  met  with  chiefly 
in  northern  Italy,  It  consi.sts  of  siulden  muscular  contractions,  i-esembling  those 
caused  by  electrical  stimulation.  With  these  are  aswK-iafcd  pntgi-cssive  paralysis 
and  muscular  wasting.  Many  of  the  cases  ternnnate  fatally.  Siruilar  sudden 
contractions  are  seen  in  onlinary  chorea,  hysterical  spasnuxlic  conditions,  etc, 
and  hence  the  term  has  been  frequently  applied  tct  these.  Otrnparethe  chapter 
on  hysteria. — K.] 

The  form  of  tonic  si)asTn  known  as  tetany  will  be  de>scril>ed  in  a  special  chapter. 


7.  Spasms  m  the  Respiratory  Muscles. 

Tonic  spiism  of  the  diaphrjigm  has  been  seen  in  a  few  rare  cases.     The  lower 
part  of  the  thorax  is  much  expanded,  the  epigastrium  is  protrudcil.  and  the  respira- 
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Uon,  which  shows  intense  dyspnoea^  can  be  performed  only  by  the  upper  part  of 
the  thorax.  The  depression  and  immobility  of  the  diaphj-agm  can  be  made  out  on 
per<:ussion.  Many  i>atietits  have  a  severe  pain  in  the  region  of  the  dia|)hragm. 
The  condition  is  not  without  danger  and  deniauds  instant  interferentx* :  inhalations 
of  chloroform,  suWutaneous  injections  of  morphine,  a  warm  bath  with  a  cool 
shower-bath  after  it,  faradizatian  of  the  skin  in  the  region  of  tlie  diaphmgm,  gal- 
vanization of  the  phrenics,  etc. 

Clonic  Sifaam  uf  the  Dktphragm. — Singultus. — The  well-known  "hiccough" 
or  '*  sob/'  due  to  a  sudden  spasinotUe  contraction  of  the  diaphragm,  is  in  its  mild 
forms  a  very  frequent  condition,  which  soon  passes  off;  but  it  sometimes  in* 
creases  to  a  i>ersi.stcnt,  obstinate,  ami  very  troublesome  affection,  which  may  last 
for  weeks  or  months.  It  sometimes  comes  on  after  mental  excitement,  and  is  a 
not  very  rare  symptom  of  hysteria.  Pei-sistent  hiccough  mny  also  be  excited  re- 
flexly  in  affections  of  the  stomach,  intestines,  peritoneum,  etc.  In  some  cases  the 
hiccough  de[M?nda  upon  a  direct  le.siun  of  tiie  phrenic  nerve,  as  we  have  seen  in 
one  case  of  tulj<?rcu]ar  mediastiuo-pcricai'ditLs.  We  have  also  seen  hiccough  last- 
ing for  hours  in  cerebr.d  apoplexy,  and  also  in  chronic  myelitis  extending  to  the 
cervical  conl. 

In  the  milder  cases  hiccough  soon  passes  otf  v/ithout  special  treatment.  Hold- 
ing the  breath,  pi'essure  on  tlie  closed  glottis,  blows  on  the  back,  etc.,  are  proce- 
dures generally  known  by  the  laity,  and  <jften  uf^ed  ti>  suppress  hiccough.  In  more 
severe  cases  we  must  try  narootirs,  ophim,  cannabis  indica,  or  inhalations  of  chlo- 
roform. The  farailic  brush  to  the  region  of  the  diaphragm^  or  the  direct  action  of 
electricity  on  the  phi-enic  nerve,  is  sometimes  of  advantage.  In  hysterical  hic- 
cough we  nmy  obtain  very  rapid  results  in  this  way,  or  sometimes  by  one  of  the 
different  nervines,  valerian,  zinc,  atropine,  or  Fowler's  solution. 

Complicated  I'espiratory  spasms,  eitlier  in  the  form  of  spasmodically  accelerated 
and  foi-ced  bre^ithiDg,  or  spasms  combined  with  all  sorts  of  other  syrji()toms,  with 
many  gurgling  noises,  eructations,  etc.,  are  almt>st  exclusively  confincil  U*  hysteria. 
We  liave  ourselv^  counted  in  one  such  case  over  two  hundred  n-spirations  a  min- 
ute! The  best  remedy  against  most  of  these  forms  of  spasm,  and  one  which  often 
acts  iustimtly,  is  a  cool  bath  with  energetic  cold  shower-baths.  The  yawning 
spasm  (ch<:t»mK3,  osccdo),  .sneexing  spasm  isternutatio  couruisiva,  ptarmwi), 
laughing  and  weeping  spasms,  coughing  spasm,  etc.,  also  belong  to  the  respiratory 
spasms.  We  once  saw  a  very  remarkable  example  of  the  latter  in  a  boy  ten  years 
old.  A  pe<^uliar,  i-eflex,  hollow,  barking  cough  came  on,  either  spontaneously  or 
on  pinching  any  ]mrt  of  the  skin.  The  affection  lasted  for  some  weeks,  and  then 
disappeared  quite  suddenly. 


CHAPTER  IV. 
WRITER'8  ORAMF  AND  AI^UZSD  PROFESSIONAL  NBUH0SE8. 


Writek's  cramp  {(iraphospai*m,  mogigraphia)  is  the  commonest  form  of  a 
whole  class  of  peculiar  disturl>anccs  of  motion,  to  which  Benetlikt  gave  the  appro- 
priate name  of  *' professional  neuroses  of  co-ordination."  Their  characteristic 
feature  is  that  tlie  disturbance  in  a  certain  group  of  muscles  appears  only  when 
these  muscles  come  into  harnionious  action,  in  quite  a  definite  and  usually  a 
delicate  and  complieuted  o<-rupation.  Although  the  persons  who  suffer  from 
writer's  cnun]i  cjin  move  an<l  use  the  muscles  of  their  right  arm  and  hand  for 
ordinary  purjioses  in  a  perfectly  normal  manner,  these  same  muscles  at  once 
87 
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refuse  their  serrioe  wlieu  the  paiiciit  Ije^os  to  write.  lu  this  case  the  disturbance 
can  not  Ho  in  the  innervation  of  the  individual  muscles  themselves,  but  it  must  be 
refert'ed  to  the  form  of  their  associated  action— that  is,  it  must  be  a  disturbance  of 
eo-ordination ;  but  the  details  of  this  disturbance  are  slLD  entirely  unknown  to  us» 
nor  do  we  know  in  what  part  of  the  nervous  system  we  am  to  look  for  the  se^t  of 
the  disease.  Over-exertion  in  writinj^j  plays  the  most  important  part  as  an  cetio- 
logical  factor.  Writer's  cj^amp  is  therefore  seen  chiefly,  but  of  course  not  ex- 
clusively, in  those  persons  whose  occupation  Ls  connected  \Wth  continuous  writ- 
ings, especially  in  secretaries,  merchants,  bureau  officials,  etc.  A  general  nervous 
predisposition  seems  also  to  increase  the  tendency  to  writer's  cramp.  Attention 
has  also  been  called  to  the  fact  that  bad  pens,  such  as  hani  steel  pens,  bad  methods 
of  holdirii*-  the  pen  in  writing,  etc.,  may  favor  the  development  of  writer's  cramp. 

Symptoma.— The  essential  symptom  of  writer's  cramp  is  the  appearance  of 
certain  dwturbances  at  every  attempt  to  write,  which  render  writing-  very  difficult 
or  entirely  imiJossible.  The  affection  usually  begins  gradually,  but  increases  quite 
rapid Jy.  For  the  precise  characterization  of  the  disturbance  Beuedikt  has  dis- 
tinguitshed  three  forms  of  writer's  cramp,  but  they  run  into  one  another  in  various 
ways.  The  spastic  f<.>rni  is  the  most  frequent.  The  jMktient  scarcely  ijegins  to  wi*ito 
when  contractions  or  tonic  spasms  come  on  in  the  dilfei'ent  fingers^  so  that  the  jjen 
can  no  longer  l>e  lield  Hrndy,  or  it  makes  abnormal  irrecrular  movements,  or  it  is 
firmly  prcsswl  uito  the  paper,  etc.  We  very  often  see  a  tonic  spasm  of  the  prona- 
tors of  the  forearm  set  in  on  e^ich  attempt  to  wnte.  Writing  is  wholly  impossi- 
ble, or  it  is  done  only  with  the  g:reatest  exertion,  and  the  characters  ai-e  also  utterly 
distorted,  unequal,  and  mingled  willi  false  stnjkes  and  blots.  In  the  paralytic 
form*  the  disturbance  in  WTilinfr  is  chiefly  a  rapidly  aming  tilled  feeling,  like 
paralysis,  in  the  right  arm,  which  is  often  as.sociattHl  with  painful  sensations. 
Finally,  in  the  tremuh>us  form  of  writer's  cramp  there  is  such  a  marked  tremor  in 
the  right  hand  at  every  attempt  to  write  that  the  letters  are  completely  illegible. 
We  have  seen  seveml  such  cases  in  children,  which  we  have  regarded  as  distinctly 
hysterical- 

As  has  already  been  said,  motility  in  every  other  respyect  is  perfectly  normal, 
but  soTuefimes  analogous  symptoms  alsoapjwar  in  the  same  patient  in  many  other 
flue  employments,  such  as  sewing,  piano-playiug,  etc.  The  sensibility  is  usually 
perfectly  nomial,  except  for  the  muscular  ]>ains  already  mentioned,  and  a  frequent 
feeling  of  numbness  in  the  forearm  and  fingers.  A  few  painful  pressure-piiints 
have  sometimes  l>een  found  on  the  cervical  and  dorsal  vertebra?.  We  should  also 
examine  the  periphentl  nerves,  since  painful  thickenings  are  sometimes  to  be 
detected  in  them,  wliich  possibly  stand  in  a  causal  i-elation  to  the  disea.se.  If  we 
are  dealing  with  people  who  are  genemlly  neurotic,  they  often  complain  at  the 
same  time  of  headachts,  mental  uneasiness,  and  general  weakness. 

The  diagnosis  of  writer's  cratnp  is  almost  always  easy.  We  must  guard  against 
confusing  it  with  other  nervous disoiises,  such  as  chorea,  paralysis  agitans,  multiple 
sclenjsis,  beginning  muscular  atrophy,  or  agraphia,  which,  of  course^  under  some 
circ'umstances  may  lead  to  disturbances  in  writing. 

The  pit:»gnosis  is  always  to  be  given  with  reserve.  Complete  recoveries  with- 
out doubt  do  occur,  but  many  cases  are  extremely  olistinate  and  others  are  incur- 
able. Relapses  are  niso  very  common  even  after  improvement  has  set  in.  Many 
patients  are  obliged  to  choose  another  calling  in  consequence  of  their  trouble. 

The  treatment  begins  first  with  the  command  to  give  up  writing  entirely  for 
several  weeks  or  months.    If  this  command  can  lie  obeyed,  the  mere  rest  may  be 


*  It  ia  purticulariy  illogioal  to  clais  ihia  diaturbanc*  with  writer's  crump,  since  wo  c«a  not  spoJc 
of  tho  *•  pArolytio  "  form  of  a  "  craoip." 
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of  service  in  mild  ineipieiit  cases.  Certain  contrivances  for  writing,  which  the 
patient  can  be«i  test  himself,  are  often  of  advantage,  such  as  sticking  the  jien- 
holder  throuf]^h  a  cork,  using:  ^  large  pen-holder,  a  change  in  the  way  of  holding 

the  pen  iind  in  the  pctyiti<jn  uf  the  arm,  etc,  Nussbaunii  has  lately  invented  a  kind 
of  bnicel«t  to  which  liie  peu-holder  Ls  fastened,  and  which  is  held  firmly  by  the 
outspread  tlno^ers.  Ix^arning  to  write  with  thf^  li^ft  Imnd,  which  in  often  tried  by 
patients,  usually  leads  to  no  gotwi  result^  since  the  cramp  very  soon  api>ears  in  the 
left  hand  also  with  remarkable  rapidity. 

Of  the  spwial  mt•th^>(Ls  of  treating  writer's  cramp  the  application  of  galvanism 
deserves  the  first  mention.  Avoiding  all  strong  currents  and  variations  of  tlje 
current,  we  apply  the  stabile  anode  to  the  brachial  plexus,  and  also  to  the  different 
nerves  fespeciiilly  if  they  be  sensitive  to  pressure)  and  the  ulfecled  musi'lcs,  for  live 
or  ten  nnnutcM.  Tlie  cath<jde  is  placed  in  the  vicinity  of  the  cervical  vertebrjB. 
If  iHiinful  points  ai-e  found,  they  receive  speciid  treatment.  We  may  ahwj  use  gal- 
vanism, as  an  experiment,  through  the  head.  Of  late,  massage  and  metliodical 
gymnastics  have  shown  still  more  favoj-able  results  than  electrical  treatment,  but 
the  use  of  them  demands  special  technical  skill,  and  therefure  they  have  so  far 
obtaiued  excellent  results  cliiefly  in  the  hands  of  certain  is|K*ciali?4ts.  Wc  can  very 
rarely  promise  success  from  internal  i*enie<lies  such  us  subcutaneous  injections  of 
strychnine,  atropine,  etc.,  but  those  niethotls  of  treatment  often  act  favoi-ably 
which  aid  the  general  strength  of  the  nervous  system,  such  as  cold-water  cures,  sear 
bathing,  and  residence  at  a  mountain  resort. 

As  an  appendix  we  will  mention  here  some  other  professional  neuroses  that 
are  occasionally  seen.  Tliey  an?  the  piano-player's  cramp,  which  is  seen  espe- 
cially in  young  conservatory  pupils,  violin-  and  'cello-player's  cramp,  telegrapher's 
cramp,  tailor^s  cramp,  milker's  crump,  the  ix*culiar  disturbances  of  inuervation  in 
the  hands  which  often  occur  in  cigar-rollei-s,  etc.  In  the  lower  extremities  there 
seems  to  be  an  analogous  atfection  in  ballet-dancers,  and  also  in  sewing-machine 
girls,  turners,  etc.  We  have  seen  a  professional  cramp  in  the  tongue  in  a  clario- 
net-player. The  special  points  in  the  symptomatology  and  treatment  of  all  these 
forms  of  cmm|i  arc  in  large  part  analogous  to  the  conditions  de^scribed  in  writer's 
cramp.  In  piano-players  the  neurosis  apjiears  chiefly  in  the  pai-etic  form— mild 
fuligue — and  is  usually  associated  with  quite  severe  pains,  that  come  on  during 
playiug,  in  certain  jjarts  of  the  arm.  In  regard  to  treatment,  the  best  results  are 
obtained  by  energetic  massage.  Finally,  it  may  here  1k^  noted  that  in  certain 
laborious  occupatitms  that  are  persistently  pmcticed.  a  severe  group  of  nervous 
symptoms  may  also  ari.se.  For  example.  B.  Hirt  has  lately  describe<l  an  affection 
which  occure  in  wi^wing-nuichine  girls,  and  is  chamcterizetl  by  disturbances  of  sen- 
sibility, pain,  paiiesthe.sia,  and  in  some  ca.se«  anaesthesia,  ataxia,  absence  of  the 
tendon  reflexes,  and  swaying  with  the  eyes  shut.  The  disease  thus  recalls  very 
closely  the  picture  of  locomotor  atxixia,  but  it  is  cnrable  with  proper  treatment. 
Therefore  Ilirt  sasp^-cted  an  affection  of  the  peripheral  nerves.  Like  symptoms 
are  also  seen  in  other  classes  of  laborers,  as  in  farm-hands  after  laborious  toil  in 
the  fields. 


CHAPTER  V. 

SIMPLB  ANB  MULTIPLB  DEGENERATIVE  NEIJRITIS. 

.£tiology  and  Pathology.— We  term  those  changes  in  the  nerves  acute  neuritis 
finHammatioii  of  the  nerves)  where  iheir  vessels  become  very  hyperaemic,  and 
where  the  transudation  of  Huid  and  cellular  elements  takes  place  from  the  walls 
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i»f  the  vessels  into  the  surrounding  tissue.  The  inflamed  nerre  is  therefore  swolleD 
and  thickened,  its  color  is  manifestly  i-eddeinid  from  the  marked  vasculnr  hyper- 
seniiu,  and  we  can  aften  recognize  witli  tiie  naked  eye  a  few  or  many  small  haem- 
orrhages. Microscopic  examination  shows  an  abinulant  infiltration  of  round  cells 
into  the  nerve  sheaths  and  the  interstitial  tissue,  and  these  may  b©  so  numei*ous 
that  the  inilainniatitjn  in  some  cases  may  be  recojL^nized,  even  on  macroscopic 
examination,  as  a  purulent  neuritis.  The  nerve-fibers  tbemselveii  sometimes  show 
no  visible  changes,  but  in  more  severe  neuritis  we  usually  find  an  evident  disin- 
tegration  of  the  medullary  sheaths  and  the  axis-cylinders,  and  finally  a  complete 
destruction  of  the  nerve-fibers.  The  *'  fatty  granular  cells  ''  which  are  seen  in 
these  cases  are  probably  white  blood-coriuLscles  (i>erhaps,  also,  endothelial  cells  ?), 
which  liave  taken  up  the  fat  from  the  disiuteg^rated  medullary  substance.  The 
destruction  of  the  nerve-fll>ers,  *'  parenehynmtous  inflammation,*'  is  partly  a  me- 
chanical result  of  their  comprejision  by  the  surrounding  exudation,  but  very 
largely  probably  the  result  of  the  direct  injury  which  the  nerve-Iibei^s  undiirgo 
from  the  causes  that  pi'ovoke  the  inflammation. 

In  its  further  course  the  neuritis  advances  to  the  stage  of  the  new  formation  of 
connective  tissue  and  the  i-egenerative  processes.  The  nei*\^e  appears  firmer  and 
denser  than  normal ;  a  large  amount  of  interstitial  connective  tissue  is  formed 
between  the  single  nerve-ftbei-s  that  are  still  preservf*d,  which,  if  produced  in 
excess,  like  a  sort  of  callus  formation,  may  lead  to  quit«  considerable  partial  thick- 
enings of  the  nerve,  the  so-called  neuHtis  tiodosa.  The  capacity  for  regeneration 
of  the  peripheral  nerve-s  is  relatively  very  considerable,  so  that  in  moderate  and 
even  in  severe  degrees  of  neuritis  we  may  have  a  complete  restitutio  ad  integrum. 
There  may  Iw  a  partial  regeneration  of  the  nerve-fibers  even  in  the  worst  cases. 
Chronic  neuritis  either  proceeds  from  acute  neuritis,  or  it  develops  de  novo  in  an 
insidious  fashion.  In  the  latter  case*  the  tirsf.  acute  stage  f>f  hypei'aemia  and  cellu- 
lar infiltration  is  entirely  absent,  and  the  destruction  of  the  nerve-fibei-s  and  tho 
new  gmwth  of  connective  tissue  pi'ocoed  in  a  chronic  manner  from  the  beginning. 
In  such  cases  the  intei'stitial  itiflammatory  changes  in  the  connective  tissues  and 
the  vessels  are  often  so  siibfu'diuate  Ut  the  degenerative  processes  in  the  nei-ve- 
flbers  themselves  that  we  have  almost  a  genuine  pa ?L?nchymatou8  degeneration. 
Such  conditions,  perlmps,  can  not  be  pR>perly  termeil  *' neuritis"  at  all.  but  rather 
'*prim,.try  chronic  degenerative  atrophy  of  the  nerves."  Tlney  arise  esj)ecially  as 
a  result  of  certain  infectious  and  toxic  influences  (vide  inft^),  which  have  a 
directly  deleterious  fiction  ui>on  the  nerve-fibers.  Tliey  often  api)ear  in  many 
nerves  at  the  same  time,  and  consist  of  a  slowly  progressive  disintegration  of  the 
medullai-y  sheath,  and  later  of  the  axis-cylinder-s  also.  It  is  possible  that  these 
last-named  changes  begin  in  tlie  terminal  branches  of  the  peripheral  nerves,  and 
gradually  advance  from  them  toward  the  centers,  but  this  has  not  yet  Ijeen  cer- 
tainly confirmed;  at  any  rate,  the  atFectioti  often  remains  confined  to  the  periph- 
eral nerves.  The  anterior  spinal  Kiots  and  the  cord  it-^elf  in  such  cases  are  found 
perfectly  intact,  or  altered  only  in  a  subordinate  way.  [According  to  recent 
observations  distinct  changes  may  be  found  in  the  cord,  chiefly  in  the  white  sub- 
stance, especially  in  the  more  chronic  ft*rms  of  neuritis,  and  the  forms  of  toxic  ori- 
gin.^K.l 

In  uiquiring  into  the  causes  of  neuritis  we  encounter  first  the  same  injurious 
influences  which  play  the  chief  part  in  the  inflaiumations  of  other  organs.  "We 
very  often  speak  of  a  traumatic  neuritis,  which  is  supposed  to  mean  a  neuritis 
produced  by  various  mechanical  injuries  of  the  nerve.  As  far  as  this  implies 
open  wounds— like  stabs,  cuts,  gun-shot  wounds,  etc — that  involve  the  nerve,  the 
development  of  agetmine  traumatic  neuritis  can  not  he  doubted;  but  in  such  cases 
we  not  only  have  to  do  vnih  mechanical  lesions,  but  with  an  accidental  comptica- 
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lion  of  the  wound,  with  the  entrance  of  organized  agents  of  inflammation  through 
the  wonml  into  the  nerves.  Only  in  this  case  cun  there  he  an  iuflainmatiou 
(ascending  neuritis,  neuritis  mifjrans)  advancing  continuously  or  by  leaps  in 
the  nerve-trunk  from  the  p(jiut  of  lesion  in  the  nerve,  whereas,  if  the  wound 
remains  aseptic,  as  the  experiments  of  Eosenbach  and  Kast  have  shown,  such  a 
propagation  of  the  inllanitniitiou  above  the  point  of  lesion  never  occurs.  In 
the  subcutaneous  injui-ies  of  the  nerve-trunk  from  a  blow,  from  pressure,  from 
dislocation.s  of  the  bones,  etc.,  we  are,  of  course,  not  justiJied  in  speiiking  of  a 
traumatic  neuritis;  but  in  such  ciises  we  have  a  pui-ely  mechanical  destruction 
of  the  nervous  elements,  wliich  is  followed  by  the  regular  pi*oces.scs  of  secon- 
dary degeneration  {vide  8upru\  increase  of  connective  tinsue,  and  final  restora- 
tion. 

Another  cause  for  the  origin  of  a  genuine  neuritis  lies  in  the  extension  of  an 
inflammation  from  the  neighhoring  organs  to  the  nerves.  In  inflammations  of 
the  bones,  as  in  caries  of  the  l>oncs  of  the  skull  and  of  the  vertebne,  t»f  the  joints 
and  of  the  different  iuteraal  organs,  the  inflammatory  pnx*ess  may  directly  involve 
a  nerve-trunk  by  contiguity.  In  this  way,  i)erhaps,  ai-e  developed  tlie  atrt)pliy 
and  paralysis  of  the  ueighb«:»ring  muscles  which  are  often  .seen  iifler  affections  of 
the  joints.  L^yden  ha£i  also  tried  to  explain  a  number  of  tlie  so-called  '*  reflex 
paralyses** — that  is,  paralyses  which  sometimes  develop  as  a  result  of  inflamma- 
tory affections  of  certain  internal  organs,  esi>eeially  the  intestines  and  the  urinary 
and  sexual  organs — by  a  neuritis  arising  from  the  organ  originally  affected,  and 
even  exteudiug  to  thu  spinal  cord. 

Primary  neuritis,  Imwever,  is  of  special  interest.  This  may  either  lye  caused 
by  some  evident  agency,  or  it  may  develop,  apparently  spontaneously,  without 
any  cause  as  far  as  known.  We  have  already  learned  to  recognize  one  group  of 
these  primary'  neiiritides  in  the  pi'eceding  chapters:  those  which,  in  all  prol^abil- 
ity,  underlie  most  of  the  "rheumatic'*  paralyses  on  the  one  hand^  and  certain 
forms  of  neuralgia,  such  as  .sciatica,  intercostal  neui-algia  with  zoster,  etc.,  on  the 
other.  As  we  have  said,  little  that  is  definite  is  know^u  a&  to  the  precise  cause  of 
these  neuritides.  Some  of  them  seem  to  ari.se  from  external  agencies,  such  as 
exposure  to  cold;  others,  perhaps,  from  infectiouji  influences.  Certain  toxic 
paralyses  lx4oug  to  a  second  group  of  primary  neuritides,  among  them,  for 
insttmce,  the  lead  and  arsenic  paralyses  already  rlescribetl,  anil  the  dise^ise  of  the 
nerves  pit)duced  by  chifmic  alcoholism,  which  will  be  more  fully  descril>ed  below. 
Finally,  the  so-c4illed  multiple  neuritis  forms  the  third  recognized  group,  a  special 
form  of  disease  in  which  several  neiMres  arc  iLsually  affected  at  the  .same  time  or 
si:N:in  after  one  anotlier.  As  will  be  stated  in  the  description  of  the  course  of  the 
disease,  we  pn^bably  have  in  these  cases  a  definite  form  of  infectious  disease, 
which  is  localized  exclusively,  or  at  least  mainly,  in  the  i>eripheral  nerves.  In 
the  acute  cases  the  anatomical  changes  in  the  nerves  seem  to  be  i-eally  of  an 
inflammatory  nature,  but  in  the  chronic  caaes  a  simple  degenerative  atrophy  of 
the  nerves  underlies  the  morbid  symptoms.  The  a?tiological  position  of  these 
chronic  ca.ses  of  multiple  neuritis,  however,  is,  in  our  opinion,  to  be  judged  with 
caution,  since  at  least  a  part  of  the  cases  so  far  publiahtxl  are  certainly  to  be  classed 
with  alcoholic  neuritis  (mde  infra). 


t  CMnlcal  Hifltoiy  of  the  Different  Fomu  of  Ifeuritis. 

1.  Secondary  Neuritis. — The  chief  symptom  of  secondary  neuritis,  following 
wounds,  inflammations  of  neighlwring  organs,  etc.,  is  pain,  which  comes  on  with 
great  intensity,  not  only  in  the  region  of  distribution  of  the  affected  nerve,  but 
also  along  the  whole  trunk  of  the  nerve.    In  these  cases  there  is  also  a  marked 
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aensitiveuess  of  the  nerve  to  pi-essure.     In  many  cases  we  can  succeed  in  feeling 

the  thickened  uerre  plainly  through  the  skin. 

Besides  these  direct  symptoms,  the  iiitlauiuiation  soon  renders  the  neoessary 
results  of  diaturhed  nervous  conduction  apparent.  There  is  a  dullnens  of  sensibility 
in  the  distribution  of  the  affected  nerve,  at  first  in  the  forin  of  a  subjective  feeling 
of  numbness,  hut  later  as  a  manifest  objective  anaesthesia,  which,  however,  rarely 
I'eacbes  a  yerj  high  dejsrree.  The  motor  symptoms  at  first  show  themselves  as 
motor  weakness,  which  in  severe  cases  becomes  a  pronounced  paral^'sis.  It  goes 
without  saying  (see  page  538)  that  the.  paralysis,  in  all  severe  cases,  is  followed  by 
a  degenerative  atrophy  of  the  paralyzetl  muscles,  and  the  appeamnce  of  electrical 
reaction  of  degeneration.  lu  the  skin,  trophic  and  vasL>-motor  disturliances  have 
been  repeatedly  observed,  especlLilly  slight  adema  of  Iho  suhcutiineous  cellular 
tissue,  eruptions  of  herpes,  etc. 

The  course  of  simple  secondary  neuritis  may  vary.  Its  onset  is  usually  quite 
acute,  or  more  rai'cly  it  begins  gradually.  Many  cases  seem  to  recover  before  the 
severer  consequences  are  reached,  while  others  take  a  chronic,  tetlious  coui*se,  and 
lead  to  permanent  disturbances  of  function. 

2.  Primaey  Simple  Neuritis. — We  must  seek  for  the  cause  of  many  primary 
I>apalyses  (that  is,  paralyses  coming  on  witliout  special  cause  or  after  cold,  etc.) 
in  the  distribution  of  individual  periphenil  nerves  in  a  pure  neuritis.  For  exam- 
ple^*'rheumatic"  facial  partdysis  is  certainly  due  to  a  mOd  or  a  severe  neuritis  of 
the  facial  nerve.  Precisely  similar  primary  ncuritic  }>aralyses  occur,  although 
more  i*arely,  in  the  distribution  of  other  nerves,  especially  in  the  upper  and  more 
rarely  in  the  lower  extremities;  thus  we  see  neuritic  ivxillaiy  or  deltoid  paralysis, 
ulnar  paralysis,  i)eroneal  paralysis,  etc.  All  Ihese  cases  are  characterizeil  by  the 
fact  that  they  begin  with  more  or  less  severe  pain  or  pariesthesia  in  the  territory 
of  the  aHWt«l  nerve.  Motor  paralysis  .sotmer  or  Inter  develops,  whicli  in  the 
severer  cases  leads  to  degenerative  atrophy  of  the  affected  nniscles  with  reaction 
of  degeneration.  Sensory  disturbances  in  tlie  skin  can  usually  be  plainly  detected, 
at  least  to  a  slight  degree,  on  careful  examination.  The  prognosis  of  these  pai*aly- 
ses  is,  as  a  rule,  favorable  ;  but  sometimes  i>ermanent  disturbances  of  function 
remain,  and  they  may  also  recur. 

3.  Prdiary  Multiple  Deqenkrattve  NEinimH. — Primary  multiple  neuHtis  is 
probably  not  a  very  rare  disease,  but  yet  it  has  been  carefully  investigated  only  in 
the  last  few  years.  The  first  definite  obsei'vations  npi:>n  it  wei-e  made  in  the  years 
186i  and  1 8ti6  in  Prance  by  Dum^nil.  Since  then  a  whole  series  of  well-estubn.shed 
cases  have  been  published  by  Eichhorst,  Eisenlohr,  Jolfroy,  Leyden,  Viernrdt,  the 
writer,  an<l  others,  so  that  the  type  of  the  disease  is  at  present  quite  accui-ately 
known.  Probably  in  former  days  multiple  neuritis  was  often  confused  with 
poliomyelitis  and  certain  cases  of  " acute  ascending  paralysis"  Un'de  t'tifra).  An 
interesting  discovery  was  first  made  by  Scheube,  that  the  peculiar  disease,  of 
endemic  ^>ccurrence,  long  known  in  Japan  and  the  East  Indies  as  " A'aArAv ^' or 
*' beri-beri,'^  is  in  its  clinical  and  anatomical  relatitms  a  well-chamcterized  multiple 
peripheral  neuritis.  With  us,  also,  multiple  neuritis  oc^iasionally  shows  an  epi- 
demic inci"ea.se  in  frequency  (Eisenlohr).  [Cases  have  been  observe<l  amoD|^ 
sailors,  fishermen,  etc.,  in  the  seaport  towns  of  New  England,  where  the  symp- 
toms resembled  those  of  neuritis  and  were  akin  to  beri-heri.  J.  J.  Putnam  thinks 
that  in  1881  and  1889  there  wei^  epidemics  of  this  disease  in  the  fishing  towns  of 
Maasachii-setts,  characterizetl  by  pain,  loss  of  power,  numbness,  and  oedema,  the 
trouble  being  chiefly  in  the  legs.^K.] 

Multiple  neuritis  usually  begins  acutely,  sometimes  almost  in  an  apoplecti- 
form manner,  and  without  any  definite  occasion,  precisely  like  an  acute  infectious 
disease.    Febrile  symptoms,  with  tempemtures  from  102°  to  104°  {SUMO**  C),  come 
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on  in  persons  previously  in  good  health,  usually  in  adults  in  youth  or  middle  life, 
with  severe  general  disturbariLe,  loss  of  appetite,  dullness,  headache,  and  aome- 
timeB  even  mild  dcliriuni.  In  these  ai'ute  coses  albuminuria  and  a  slight  enlarge- 
ment of  the  spleen  have  sometimes  been  observeil,  which  symptoms  also  point 
Uiward  the  infectious  nature  of  the  disease.  In  other  cases  the  initial  symptoms 
ai*e  less  severe,  but  they  are  almost  never  ontii-ely  absent.  Thy  pains,  which  are 
liardly  ever  absent,  are  very  characteristic.  They  are  described  as  pulling  and 
tearing,  are  felt  chiefly  in  the  loins  and  the  extremities,  and  sometimes  follow 
apprtximately  the  course  of  the  lai-^e  nerve-trunks.  Since  in  some  cases  a  num- 
ber of  the  joints  are  swollen,  the  disouse  at  first  may  l>e  mistaken  for  acute  articu* 
lar  rheumatism.  The  lirst  symptoms  of  pamlyHis,  usually  in  the  lower  extremi- 
ties, appear  very  soon  after  these  initial  symptoms, or  at  the  same  time  with  them. 
The  patieut  notices  that  he  can  not  reatlily  move  one  leg,  and  soon  after  he  notices 
the  same  of  the  othur.  The  jxiralysis  often  extends  rapidly  Uj  one  or  both  arms. 
If  we  examine  the  paralj'xed  pai-ts  more  carefully  we  find  a  perfectly  at«>nic  and 
iDOf*  or  less  extensive  pstraljsis.  The  legs  ait;  often  not  paralyzetl^  but  tlistinctly 
ataxic  a  condition  which  is  often  seen  in  alcoholic  neuritis  {tnde  infra).  Tlie  re- 
flexes are  almost  always  diminished,  the  tendon  reflexes  are  usually  entirely  ab- 
sent, and  the  cutaneous  reflexes  are  weak,  or  they  also  have  almost  wholly  disap- 
peared. In  only  a  few  cases  are  the  rellexes  increased— a  symptom  which  is  to  be 
regarded  as  analogous  to  cutaneous  hypertesthcsia.  We  can  usualiy  make  out, 
after  a  few  days,  a  decided  diminution  of  electrical  excitability  in  the  affected 
nerves  and  muscles,  which  finally  becomes  a  pronounced  reaction  of  degeneration. 
If  the  paralysis  is  of  longer  duration^  there  is  a  decided  ati-ophy  of  the  nmscles. 
In  these  cases  tlie  seveiv  initial  symptoms  of  sensc»ry  irritation,  as  a  rule,  rapidly 
disappear,  althou;;h  slight  pains,  panesthesia,  and  especially  a  considerable  sensi- 
tiveness of  thr  paralyzed  parts  to  pressure  and  to  passive  motion,  often  last  for  a 
long  time.  In  many  acute  cases  the  hypera^hesia  of  the  skin  and  of  the  deeper 
parts  reaches  a  veiy  high  degree,  but  it  is  remarkable  thjU  the  objective  disturlianceB 
of  fjensibility  are  very  slight  in  the  great  majority  of  cases.  Marked  tiniestliesia  ia  a 
rare  exception^  so  that  we  may  rightly  suppose  that  primary  multiple  neuritis  alfects 
chiefly  the  motor  nerve-fibers.  We  usually  find  no  disturbances  in  the  distribution 
of  the  cerebral  and  bull>ur  nerves.  An  atfoctiou  of  the  optic  nerve  has  been  men* 
tioned  in  only  a  few  cases.  The  marked  increase  in  the  fi-equency  of  the  pulse, 
which  is  usually  present,  is  important,  and  prolwibly  depends  upcm  a disturbanceof 
the  vagus.  Tmphic  disturbances  in  the  ski  n,  hair,  and  nails  are  not  very  rare.  CEde- 
matous  swelling  of  the  atfected  extremities  has  also  been  repeatedly  observed.  The 
fmictions  of  the  bladder  and  rectum,  however,  almost  always  remain  undisturbed. 
In  reganl  to  the  course  of  the  disease,  in  the  severest  cases  it  may  soon  termi- 
nate fatally,  almost  always  because  the  paralysis  extends  to  the  muscles  of  respira- 
tion. Tlie  inspirati<ms  are  labored,  and  are  performetl  with  tlie  upper  part  of  the 
thorax  only,  while  the  epigastrium  is  motionless,  or  sinks  in  on  inspiration  from 
the  paralysis  o(  the  diaphragm.  There  is  also  paralysis  of  the  other  muscles  of 
respiration,  the  abdominal  mtiscles.  etc., so  that,  after  tiie  disease  has  lasted  a  week 
or  ten  day^  death  ensues  with  all  the  signs  of  respiratory  insufficiency.  A  second 
cUss  of  cases  also  begins  quite  acutely,  but  then  takes  a  chronic  couiie.  The  ini- 
ti&L  acute  febrile  symptoms  cease  after  a  few  days,  and  the  paralysis  develops 
to  some  extent.  Then  the  affection  seems  to  come  to  a  stand-still,  and  the  first 
ngm  of  improvement  gradually  begin  to  appear.  Since  there  is  a  more  or  less 
pronounced  atrophy  of  the  muscles  in  these  cases,  it  always  takes  quite  a  lon^ 
time — usually  several  months— for  recovery.  A  third  class  of  cases  follow  a 
chronic  course  from  the  outset,  although  even  in  these  cases  there  may  be  more 
acute  exacerbations  of  the  disease.     In  these  cases  quite  extensive  atrophic  paraly* 
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sis  gradually  «levclt>iis  in  the  lower  extremities,  ami  usually  in  the  upper  extremi- 
ties also.  The  reflexes  disappear;  the  sensibility  is  as  a  rule  somewhat,  but  very 
rarely  much  tliiniutshctL  Fuiits  are  always  preseut  at  lii*st,  but  later  on  in  the 
disease  they  oft-eu  l>ec<jme  suU>rdinate.  The  bladder  and  rectum  usually  remain 
intact  in  their  functious.  If  the  disease  advance  gradually  it  may  terminate 
fatally  eveu  at  a  late  periotl,  after  a  course  of  months,  usually  from  a  final  paraly- 
sis of  respinitiun ;  but,  on  the  other  hatid,  even  after  a  protracted  eourse,  the  disease 
may  come  to  a  stand-still,  and  even  to  a  complete  or  at  least  to  a  partial  ix?eovery. 
It  is  worthy  of  note  that  a  combination  of  multiple  neuritis  and  pidtnonury  tuber- 
culosis has  tpiite  frequently  been  observed ;  but  nothing  definite  is  yet  known  as 
to  the  form  of  connection  between  the  two  diseases. 

Tbe  diagnosis  of  multiple  neuritis  is,  as  a  rule,  easy,  for  one  who  is  acquainted 
with  the  diseaije  and  notes  the  dill'ereut  symptoms  carefully.  In  regard  to  diag- 
nosis, the  chief  impL»rtaoce  should  be  plactd  on  the  generally  acute  beginning, 
with  pronounced  sympti.nns  of  sensory  irrittitton,  vnth  frequently  a  very  consid- 
erable sensitiveness  of  the  nerves  to  pressure  and  general  cutaneous  hyi>enes- 
thesia;  tmd  also  on  the  api>earance  of  a  rapidly  extending  paralysis,  whose  periph- 
eral natui*e  may  be  attested  by  the  pi-esence  of  reiictiuii  of  degeneration,  muscu- 
lar atrophy,  and  the  absence  of  the  cutaneous  and  tendon  reflexes.  Such  a  paraly- 
sis can  be  produced  by  nothing  but  an  affet-tion  of  the  peripheral  nerves  or  polio- 
myelitis [vide  infra}.  As  we  have  shown  above,  this  latter  di-sease  may,  in  fact, 
often  be  confused  with  multiide  neuritis,  but  a  careful  attention  to  the  initial 
symptc»ms,  especially  tn  tbe  disturbances  of  sensation,  will  usually  make  the  dif- 
ferential diagnosis  possible. 

The  pi-ognosLs  of  multiple  neuritis  is  doubtful,  as  is  shown  by  the  description 
of  the  course  of  the  disease,  but  it  is  by  no  means  very  unfavorable.  If  the  first 
acute  stage  of  the  disettse  has  bet?n  gone  through  with  without  accident,  we  may 
hope  for  recovery,  or  at  least  actual  impiwenient,  even  with  extensive  paralysis. 
Such  striking  results  in  the  way  of  wcovery,  after  paralysis  that  has  lasted  for 
months,  are  also  important  in  regard  to  diagnosis,  since  such  extensive  processes 
of  regeneration  arc  possible  m  affections  of  the  peripheral  nerves,  but  scarc^ely  in 
spinal  diseases;  and  heuco  they  are  sometimes  an  additional  conHrmation  of  the 
diagnosis  of  a  neuritis. 

Trent ment.— In  the  first  stage  of  the  disease,  especially  if  severe  pains,  swelling 
of  the  ioiuts.  or  high  fever  l>e  present,  it  is  advisable  to  try  the  exhibition  of  sali- 
cylic acid,  from  which  several  observers  have  seen  n  fnvnnible  effect.  We  give 
ten  grains  fgrm.  0-5)  of  the  acid  every  hour,  or  a  few  larger  *b>scs.  a  dmchm  to  a 
drachm  and  a  half  (grm.  4-6)  of  salicylate  of  sodium.  Instead  of  salicylic  acid  we 
have  kitely  used  antipyrine  and  phenacotiue  with  goud  n'sull>s.  When  tiie  pain  is 
very  severe  we  must  use  narcotics,  such  as  injections  of  morphine.  EmhwK-ations 
of  chloroform,  and  sometimes  protracted  warm  baths,  have  aho  a  palliative  effect. 
In  the  further  coin-se  of  the  dise^ise  proper  care,  a  sultible  position  for  the  limbs, 
and  diet— nourishing  food— are  the  main  things  for  the  paHent.  Tlie  reg€'nerative 
processes  of  recovery  begin  spontaneonsly,  if  at  all,  but  we  may  hasten  recovery 
and  make  it  complete  by  a  subsequent  electrical  treatment,  especially  galvanism. 
For  the  completion  of  the  recovery,  l>athing  (simple  warm  baths,  salt  baths,  etc.) 
is  serviceable,  and  also  the  baths  at  Teplitz,  Wiesbaden,  and  Rehme. 


4,  The  Chbonio  Neuritis  op  Alcoholic  Subjects. 

(I\i*«dot<tbst  <if  Alcoholic  SuiyteU,  Ataifia  of  Drit^er*.) 

It  has  long  been  known  that  peculiar  nervous  affections  often  occur  in  alco- 
holic subjects  (M.  Huss,  Lendet,  and  others) ;  but  up  to  the  present  time  a  diseafle 


SIMPLE  AND  MULTIPLE  DEGENERATIVE  NEURITIS. 


585 


of  the  spinal  cord  has  been  assumed  to  be  the  cause  of  the  symptoms,  and  only  of 
late  have  we  obtained  the  knowledge  that  at  lea;st  a  great  part  of  the  casea  of  this 
class  are  to  be  re^^arded  as  a  special  form  of  chi*oiiic  multiple  ueuritLs  (Lancereaux, 
Moeli,  and  othej'SL  The  practical  imp<^»rtance  of  this  alcoholic  neuritis  is  not 
fdigbt;  first,  because  it  may  easily  be  confused  with  other  nervous  diseases,  esi)eh 
cially  with  io.bcs  doi*salis,  and,  second,  l>ecause  its  proper  and  timely  diagnosis  ia 
of  great  signiJicauco  in  regard  to  treatment. 

Alcoholic  neuritis  occurs  chietiy  iu  two  forms:  in  one  form  actual  atroi)hic 
paralysis  develops  chiefly  in  the  lower  extremities,  but  iu  the  other  form  the 
paresis  is  subordinate  to  the  other  disturbances  of  innervation.  The  first  symptom 
of  the  disease  is  usually  teariotj;  aud  drawing  pains  in  different  parts  of  the  lower, 
or^  more  rarely,  of  the  upjier,  extremities.  The  pains  are  usually  quite  severe, 
but  SDmetinies  only  of  mrrtlerate  strength.  Sooner  or  later,  but  sometimes  not  for 
years,  a  pronounced  disturbance  of  the  gait  is  added  to  the  pains.  More  careful 
examination  shows  that  in  such  cases  there  is  partly  an  actual  pai'esis  of  the 
muscles  of  the  legs,  and  partly  a  form  of  ataxia — a  defective  innervation  which  i& 
manifest  by  an  uncertainty,  a  staggering  and  reeling  in  the  gait.  If  there  be 
marked  pai*esLs,  the  aJfocted  muscles  are  (juite  atrophic,  and  electrical  examination 
usually  gives  a  decided  diminutiuu  of  excitubility,  or  even  pronounced  reaction  of 
degeneration.  The  patellar  reflex  is  usually  lost  quite  early.  The  sensibility,  too, 
is  very  rarely  perfectly  normal;  we  hud  sonjctinjes  quite  marked  amesthesia,  es- 
pecially in  the  lower  legs,  and  als<j  in  other  parts  of  the  skin.  The  cutaneous 
reflexes  are  also  often  feeble  and  alow.  There  is  sometimes  considerable  tender- 
ness on  pressui-e  on  the  deeper  parts  and  over  tfie  nerves.  The  course  of  the 
disease  is  usually  chronic.  If  the  c^iuse  of  the  evil — the  abuse  of  alcohol— be  re- 
moved in  time,  i>erfect  recovery  is  possible;  but  in  far-advanced  cases  the  dLsease 
may  go  on  to  complete  paralysis  even  of  the  upiter  extremities,  and  to  a  fatal 
termination.  [In  women,  especially,  mental  symptoms  ai-e  often  pronounced.  It 
is  a  characterLslic  feature  of  the  delusions  of  alcoholic  neuritis,  that  the  jjatient 
will  tell  of  walks  taken,  and  of  people  scon,  although  at  the  time  he  is  helpless  in 
bed.— E.j 

As  may  be  seen,  the  disease  is  decidedly  like  tabes  dorsalis,  and  in  the  early 
stages,  with  pain,  ati^xia,  and  absence  of  patellar  reflex,  the  difTerential  diagnosis 
has  no  slight  ditRculty.  In  regai*d  to  this  it  must  be  borne  in  mind  that  the 
reflex  immobility  of  the  pupils,  tlie  girdle  sensation  and  disturbances  of  the  bladder, 
seem  to  be  aW^ut  in  alcoholic  neuritis,  at  least  as  a  rule,  while,  on  the  other  hand, 
the  development  of  atrophic  paralyses  may  almost  certainly  exrhide  tabes. 

The  treatment  demands,  in  the  first  place,  the  entire  abandonment  of  the 
further  use  of  alcohol,  if  possible.  In  mild  cases  we  can  obtain  a  decided  improve- 
ment by  this  alone.  Iu  more  advanced  cases  electrical  treatment  and  tepid  baths 
do  the  best  service.  We  would  also  recommend  the  internal  or  subcutaueoua  use 
of  preparations  of  strychnine. 


CHAPTER  VI. 

NBW   OROWTHS  IN  THB   FBRIPaSRAIi  NSRVBg. 

The  new  growths  in  the  peripheral  nerves  are  usually  divided  into  false  and 
true  neuromata.  The  former  are  not  newly  formed  nervous  tissue  proper,  but  are 
fibromata,  myxomata,  sarcomata,  etc.,  which  develop  on  the  nerves.  Infectious 
tumors,  also,  especially  syphilitic  gummata,  and  still  more  fi-equently  the  new 
growths  arising  in  leprosy,  may  have  their  seat  on  the  peripheral  nerves.    The 
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tnie  neuromata  consist  of  uewly  formrxl,  usually  mcdullatcd,  nerre-fibeps  (neu- 
roj}ia  myelinicum  of  Virchow),  which  are  imbedded  in  a  f requenlij'  very  abun- 
dant coanective-tissue  stroma.  These  neuromata  develop  most  frequently  in  the 
cut  ends  of  nerves  in  araputation-stLimps  (amputation  neuromata),  bul  they  may 
form  after  other  injuries  of  the  ner%'es,  and  probably  many  neuralgias  and  per- 
sistent paius  aft*^r  injuries  are  due  to  the  formation  of  such  little  neuromata.  The 
multiple  occurrence  of  neui'oniata,  which  has  also  been  reijeatedly  observed,  is 
very  remarkable.  These  develop  by  hundretls  in  the  same  individual,  chiefly  on 
the  spinal  nerves,  only  occasionally  and  exceptionally  on  the  sympathetic  or 
cranial  nerves.  In  such  cases  the  different  tumors  are  by  no  means  metastases 
fi'oni  one  original  tumor,  but  ai'c  the  expression  of  a  g;enei'al  and  ofteu  hereditary 
X>redispositioii  of  the  peripheral  nervous  system  to  the  formation  of  tumors. 
Stjmetimes  multiple  neuromata  are  combined  with  other  anomalies  of  the  nervous 
system,  such  as  cretinism.  Besides  the  meduUated  neuromata,  there  are  also  new 
growtlis  of  n on- medu Hated  nerve-fibers  {neuroma  amyelmicum)^  but  their  histo- 
logical diagnosis  is  always  very  dilBcult. 

Tbo  symptoms  of  neui'omata  vary  very  much  in  diireroiit  cases.  Many  of 
them  cause  no  sympUmis  at  all,  but  in  other  cases  they  arc  the  cause  of  extremely 
severe  and  persistent  neuralgias  and  neuralgifonn  pains,  which  come  on  with 
varying  intensity,  are  usually  remitteui  or  intermittent,  mhI  are  often  iencrased 
by  external  causes,  the  influence  of  the  weather,  etc.  Marked  symptoms  of 
pressure,  especially  ana?sthesia  and  motor  paralysis,  are  only  excei>tioually  devel- 
oped, but  they  sometimes  do  occur,  especially  in  neui'omata  of  the  cauda  exiuiua. 
Direct  or  reflex  symptoms  of  motor  irritation,  such  as  tremor  or  tonic  spasm.s,  are 
somewhat  more  fre^iuent. 

Tlie  so-called  tubercula  dolorosa  deserve  special  mention.  By  this  term  we 
mejiD  little  nodules  which  may  be  felt  beneath  the  skin,  and  are  usually  readily 
movable  and  very  sensitive  to  pressure.  They  are  not  very  rai*e,  and  are  usually 
associated  ^vith  drawing  pains,  which  are  rai-ely  decidetlly  neuralgic  and  are  not 
very  strictly  localized.  They  j^re  situated  in  the  extivmities,  especially  in  the 
arms,  and  in  the  back,  the  nf^i'k,  etc.  It  is  wnrthy  c»f  note  that  the  symptoms  are 
only  at  times  very  prominent,  and  then  they  disappear  again,  and  that  with  this 
disappearance  is  certainly  sometimes  associated  a  .sixmtaneous  disappearance  of 
the  nodule.  The  anatomical  nature  of  the  tubercula  dolorosa  is  not  always  to  bo 
established  with  certainty.  Many  of  them  aixj  true  neuromata,  but  others  belong 
to  other  kinds  of  new  growths. 

The  course  of  neuromata  is  of  course  very  chronic.  In  some  cases  the  per- 
sistent severe  pain  may  give  rise  to  considemble  general  disturb;ince,  but  a  fiiaal 
spontaneous  cessation  of  the  symptoms,  and  even  a  disapjK'arancc  of  the  new 
grow t lis,  have  also  been  observed. 

The  diagnosis  of  nearc»mata  is  ptissible  only  when  the  tumors  can  be  felt  through 
the  skin,  and  when  their  seat,  as  well  as  their  clinical  symptoms,  correspond  to 
the  course  and  distribution  of  a  nerve.  In  multiple  neuromata  the  diaguosis  has 
been  repeatedly  confirmed  by  the  excision  and  examination  of  one  of  tlie  tumors. 

The  only  successful  treatment  of  neuromata  is  extir]>atinn,  which  is  to  be 
undertaken  only  wlien  the  s^^mptoms  are  Y*^ry  severe.  If  extirpmtion  be  not 
practicable,  or  if  we  have  to  do  with  multiple  neuromata,  the  patient's  trouble 
can  be  alleviated  only  by  syniptomalic  meiins,  narcotics,  and  electricity.  If  we 
can  compress  the  nerve  above  the  neuroma,  we  can  often  cause  by  this  means  a 
temporary  cessation  of  the  pain. 
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n.— 'Vaso-motor  and  Trophic  NeuroseB. 


CHAPTER  I, 

FRXIULMINART  HBMARES  UFOK  VASO-MOTOR,  TROPHIC,  ANB 
BBGRETORY  DISTUBBANOEe. 

Besides  the  distiirlwuices  of  sensibility  and  motility  described  in  the  preceding 
sections,  we  also  see  in  nervous  patients  frequent  anonmlies  of  the  vaso-inoior  and 
trophic  fuiictiouH,,  but  up  to  the  present  time  we  know  couiparatively  little  that  is 
certain  as  to  the  precise  nature  of  their  occurrenre. 

Physiologj\  as  is  well  known,  disting^iishes  two  varieties  of  vaso-motop  nerves 
— the  vaao-consti4ctors  aud  the  vaso-dilat<n*s;  but  since  experiments  have  detected 
the  latter  variety  in  only  a  few  places — for  example,  in  the  chorda  tympani,  the 
nervi  erigentes.  and  the  sciatic^they  have  not  acquired  a  very  great  significance  in 
human  pathology.  We  are  at  present  much  more  disposed  to  refer  every  abnor- 
mal constricfion  of  the  vessels  t-o  an  in-itation,  and  every  abnormal  dilatation  of 
the  vessels  to  a  paralysis  of  the  vasoeonstrictor  nerves,  although  perhaps  patho- 
logical conditions  of  irritation  of  the  vaso-dilators  may  not  be  at  all  rare.  In 
regar^l  to  tlie  precise  anatomical  coui"se  of  the  vaso-motor  nerves,  we  must  tii'st 
state  that  vaso-motor  irritations  may  certainly  proceed  frfmi  the  cerebnnu,  as  ia 
fthown  by  the  well-known  symptoms  f)f  bhishinjj:  and  pallor  from  mental  emo- 
tions. In  exi)eriments  on  dogs,  Euleuburg  and  Liindois  have  succeeded  in  pi-o- 
ducing  a  fall  of  temj>era(ure  cui  the  opi>osito  side  by  imtating  certain  portions  of 
the  cortex  in  tho  imniodiate  vicinity  of  the  motor  centers,  and  by  extiri*ation  of 
the  same  ixurts  tbey  have  produced  a  rise  in  tem|K*rat.ure.  Furlbennore,  we  know 
with  certainty  that  there  is  an  impoi-tnnt  vaso-motor  center  in  the  medulla  oblon- 
gata fin  the  region  of  the  upper  olivai*y  boily  in  rabbits),  the  irritation  of  which, 
directly  or  reJlexly,  is  followed  by  an  almost  universal  vascular  constriction,  and 
its  destruction  by  an  almost  universal  vascular  dilutiition.  AVe  must  probably 
«ieek  the  fuiiher  course  of  the  vasomotor  nerves  very  largely  (or  exclusively  ?)  in 
the  lateral  columns,  from  which  they  pass  out  chiefly  by  the  anterior  roots;  but 
there  are  also  experimental  data  (Strieker)  suggesting  the  presence  of  vaso-motor 
nerves  in  the  jMJsteritjr  roots.  It  is  not  known  with  certainty  whether  thei'e  is 
any  decussation  of  the  vaN^vmotor  fibers,  or,  if  there  is,  where  it  occurs.  The 
larger  p«rt  of  the  vaso-motf>r  nerves  collect,  at  any  rate,  in  the  principal  tjirnks 
of  the  sympathetic,  from  which,  as  is  well  known,  the  separate  plexuses  that  sur- 
round the  vessels  arise.  It  Is  not  improbable,  hcjwever,  that  there  is  also  in  part  a 
direct  passage  of  vaso-motor  fibers  from  the  cord  into  the  peripheral  nerves.  In 
conclusion,  we  must  mention  that,  according  to  Goltz's  ex|)eriments,  there  are 
reflex  vaso-motor  centers  in  the  cord  for  the  ditfcrent  parts  of  the  body. 

The  clinical  vaso-motor  symptoms  are  chiefiy  t<i  be  observed  in  the  external 
skin.     We  distinguish  them  as  follows: 

1.  Symptoms  of  Vaso-motor  Paralysis. — We  conclude  that  there  is  a  paral- 
ysis of  the  vaao-motors  if  there  is  an  abnormal  redness  of  the  skin.  Such  a  red- 
ness is  almost  always  associated  with  an  objective  and  often  a  subjective  feeling 
of  an  increase  of  temperature.  Such  conditions  are  observed  either  in  connection 
with  other  nervous  symptoms — as  in  fresh  spinal  or  cerebral  paralyses,  and  alaa 
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very  often  in  certain  hmctional  neuroses,  such  as  hysteria  and  neui"asthenia — or  in 
the  fomi  of  independent  affections — the  pure  vaso  motor  neuroses,  injuries  of  the 
cervical  synn>athetic,  etc.  There  are  cases  in  which  the  ojily  synjptonis  are  a 
persistent  or  paroxysmal  redness  of  the  skin,  especially  of  tlie  head,  associated 
with  a  great  feeling  of  heat,  with  jvalpitation  of  the  heart,  strong  pulsation  of  the 
arteries,  anxiety,  ringing  in  the  ears,  and  sweating.  If  the  affwliau  be  confined 
to  a  single  extremity,  in  which  there  are  paroxysmal  redness,  diifuse  swelling,  and 
pain,  we  have  the  condition  described  by  Weir  Mitchell  as  erythromelalgia.  As 
was  stated  aljove,  it  is  at  present  impossible  to  decide  whether  many  of  the  sjTiip- 
toms  just  mentioned  do  not  perhaps  depend  ujjon  an  irritation  of  the  vaso-dilator 
nerves. 

2.  Symptoms  of  Vaso-motor  Spasm. — Spasm  of  the  small  vessels  becomes 
apparent  by  a  striking  pallor  and  coolness  of  the  skin.  There  is  often,  with  this, 
a  decided  feeling  of  formication  and  stiifness  in  the  atFected  parts,  which  may 
even  increase  to  an  actual  feeling  of  pain.  Such  vaso-motor  spasms  affect  the 
hands  especially,  and  form  a  chi*onic  trouble  that  is  not  very  i-are.  They  are 
usually  seen  in  people  who  are  generally  nervous  and  irritable,  and  sometimes 
also  in  w;4.sherwomeu.  A  vascuhir  spjism  is  sometimes  seen  in  the  extremities  as 
one  symptom  of  c^miplicated  paroxysms,  such  as  nervous  angina  pectoris  {q.  v. ), 
especially  at  the  beginning  of  the  paroxysm.  A  persistent  spasm  of  the  small 
arteries  may  give  in-se  to  considerable  suijsequent  trophic  disturbance.  At  le^ist^ 
the  i*are  cases  of  S4>t.'allcd  *Vsptmlaneous  symmetrical  gangrene"  [Raynaud's  dm- 
ease  of  the  extremities],  and  also  certain  forma  of  scleroderma  and  some  similar 
atl'eclions,  are  referred  by  many  observers  to  a  primary  spasm  of  the  vessels. 
[Other  observers  ai-e  disposed  to  attribute  many  if  not  all  the  case«  of  symmetrical 
gangrene  t*i  arterio-sclerosis  orsyjihilitic  endarteritis  affecting  the  smaller  vessels. 
— K.]  There  is  a  condition,  seen  especially  in  the  hands,  in  which,  without  known 
cause,  the  skin  becomes  dark  blue  and  icy  cold,  and  the  epidermis  is  rtuscd  in  dif- 
ferent parts  into  bulla*.  This  condition  may  even  attain  to  a  circumscribed  ga.n- 
grene— spastic  gangrene. 

We  have  much  less  information  concerning  the  trophic  neTves  than  we  have 
concerning  the  vaiMi-motor.  As  is  well  known,  the  controversy  is  still  going  on 
as  to  wliutiier  we  have  any  right  to  assmne  the  existence  of  special  trophic  nerves. 
Clitiical  facts  siM?ak  decidedly  in  favor  of  this  assumption,  although  we  haye 
already  statetl  tliat  many  trophic  disturbances  are  pn>bably  due  to  vaso-motor 
changes,  and  alsi>  that  the  anaesthesia  of  many  parts  is  a  very  favorable  ciixjiim- 
stance  for  the  occurrence  of  disturbances  of  nutrition  (compare  what  was  said  in 
regard  to  annesthesia  of  the  trigeminus  on  page  514). 

Those  changes  in  the  skin  which  depend  essentially  upon  an  abnormally  great 
exudation  from  the  vessels  form  a  transition  between  vaso-motor  and  trophic  dis- 
turbances. Among  them  are,  first,  peculiar  crises  of  disease  which  have  been 
termed  '*acEte  angioneurotic  oedema"  (Quincke,  Striibing,  and  others).  In  these 
cases  CBdematous  swellings  appear  suddenly  in  various  parts  of  the  bcnly,  and 
sometimes  disappear  after  a  few  hours,  but  they  may  be  very  often  repeated.  Dan- 
gerous symptoms  may  arise  if  the  cedema  affect  the  pharynx  or  the  entrance'  to 
the  larynx.  The  patient's  health  otherwise  is  sometimes  perfectly  good,  but  in 
other  cases  it  is  moi**.'  oi*  less  affected.  Gastric  disturbances  especially  (attacks  of 
vomiting  and  gastralgia)  have  been  oliserved  at  the  same  time  in  such  patients. 
Acute  angioneurotic  oedema  is  manifestly  closely  allied  to  urticaria  and  ery- 
thema cxudativum.  In  regard  to  the  occurrence  of  herjies  zoster  in  nervous  dis- 
eases, compare  what  was  said  on  page  ^2Ty.  Vesicle  formations  analogoiLs  to  herpes 
zoster  intercoatalis  may  also  occur  along  the  track  of  other  nerve-trunks  in  periph- 
eral, or  even  in  purely  spinal  (?)  nervous  affections. 
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Among  those  syiuptoius  which  chiefly  support  the  theory  of  the  existence  of 
i^pecific  trr^phic  nervous  influences,  we  have  already  learned  to  recognize  the 
lerative  atrophy  of  the  muscles  and  nerves  (see  page  538).  Various  other 
tSfttMot  tropliic  distiirhances  in  the  skin  and  the  dceppr  parts  are  seen  in  nervous 
diseases.  Especially  aftor  wounds  of  the  peripheral  nerves  we  often  notice  a 
p<^uliar  shining,  smootli,  atrophic  condition  of  tlie  skin— the  '*  glossy  skin  ^'  or 
'•glossy  fingers"  of  the  English  authoi's.  In  other  cajses  anomalies  in  the  pig- 
mentation of  the  skin  seem  to  be  ctmnected  with  the  nervous  disturbances;  thus 
spots  deprived  of  pigment  (ri(il{g*t)  often  develop  as  a  result  of  severe  neural* 
gias.  We  must  also  hiing  to  mind  here  the  ajipeai-ance  of  changes  in  pigiupnta- 
tion  fnnn  nervous  causes,  especially  the  aetiology  of  Addison's  disease  (vide  infra) 
and  the  (jccurrence  of  the  so-called  nervous  nanvi.  Among  the  severe  neuro- 
trophic disturbances  of  the  skin  niany  oliHer\^era,  especially  Charcot,  class  the 
appearance  of  acute  Ijedsores  in  many  spinal  and  cerebral  paralyses,  but  we  have 
never  Ijeen  able  to  convince  ourselves  of  the  occurrence  of  a  **  neurotrophic  decubi- 
tus,'' and  we  believe  that  every  bedsore  is  due  in  the  first  instance  to  external  in- 
lluences»  unclean liness,  and  pressure  on  the  skin. 

We  may  here  mention  myxedema  [vachexie pachyderm  ique  of  Charcot),  which 
was  iirsi  described  in  England  by  William  Gull  and  Ord.  llje  disease  has  taken 
its  name  irom  a  peculiar  thickening  and  swelling  of  the  skin,  which  is  most 
marked  in  the  face,  hut  which  is  sometimes  seen  in  the  extremities,  the  trunk,  the 
tongue,  and  even  in  the  internal  organs.  This  swelling  is  not  cedema,  but  it  is 
due  to  the  development  of  a  wnt  of  myxomatous  new  growth,  rich  in  mucine, 
in  the  connective  tissue.  Other  ti*ophic  disturbances  usually  co-exist:  atrophy  of 
the  teeth  and  nails  [spade-like  hands,  coarseness  andl  loss  of  hair,  failure  in  the 
sweat  secretion  and  conseciucnt  dryness  of  the  skiu,  etc.  Besides  these  there  gradu- 
ally develops  a  general  physical  and  mental  weakness,  which  may  increase  to  great 
heliehide  or  even  to  ccmiplete  dementia.  Disturbances  of  the  sensory  functions 
may  also  occur.  It  is  a  fact  of  esiH>cial  interest  that  we  find  quite  commonly  a 
diminution  and  even  a  complete  atrophy  of  the  thyroid  gland.  It  is  not  improb- 
able that  all  the  symptoms  of  the  disease  may  arise  from  the  failure  of  function 
of  the  thyroid  glaml.  This  hyixithesis  Is  confirmed  by  the  rejxmted  experiments 
of  Kocher  nnd  others,  that  afler  complete  extirpation  of  the  thyroid  in  nam  almost 
the  same  sym|j|oms  ensue  as  in  myxopdema  (C(t€hexia  ^frumijyTira),  From  this 
we  must  suppose  tliat  certain  injurious  substances  accumulate  in  the  hotly  which 
con  no  longer  be  made  innocuous  by  the  thyroitl  gland. 

Besides  the  tropbic  disturbances  in  the  skiu,  we  often  see  analogous  changes  in 
the  nails  and  huir  in  nervous  patients.  The  nails  become  brittle  and  cracked,  as- 
sume a  darker  color,  and  often  show  a  considerable  ihlckenmg  (onyrhogri/phoHm. 
We  also  see  at  times  a  loss  of  the  nails.  A  loss  of  hair  is  seen  in  frontal  neural- 
gia, in  certain  forms  of  headache,  and  not  infrequently  as  an  apparently  independ- 
ent nervous  disease  {alopecia}.  A  very  iiipid  whitening  of  tbo  ban*  after  mental 
excitement  is  well  known  to  have  occurred  in  some  cases. 

Among  the  trophic  disturbances  of  the  deeper  parts  the  symptoms  sometimes 
seen  in  the  bones  and  joints  deserve  a  brief  mention.  Tlie  implication  of  the 
bones  in  atrophic  pltK-eSvSes  is  seen  chiefly  in  pi*ogressivo  unilateral  facial  atrophy 
(mde  infra).  A  retarded  growth  of  bone  in  the  affected  extremities  is  also  a 
symptom  fre(|uently  seen  in  the  spinal  and  even  in  the  cerebral  paralyses  that 
develop  in  childhood,  which  proves  most  plainly  that  the  processes  of  gn:iwth  de- 
pend upon  the  nervous  systeni. 

A  "trophic  disturbance ''  chiefly  of  the  bones,  but  also  invohing  the  soft  parts, 
forms  the  basis  of  that  peculiar  and  rare  disease  recently  termed  acromegaly 
{F,  Marie,  Erb,  etc.).     Tbe  affection  develops  slowly  in  women  and  men,  usually 


590 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


in  youth  or  middle  age.  Besides  the  geiiei'al  syrnptomB  of  dullness,  fatigue,  and 
quito  severe  neuralgic  or  rheumatic  puiiis  in  the  head  and  the  extremities^  there 
gradually  develops  a  striking  increase  in  t!ie  size  of  the  hands  and  feet,  and  thick- 
ness and  plumpness  of  tbe  face,  due  chiefly  to  enlargement  of  the  nose,  chin,  and 
lips,  which  becrjrae  pntfed  f»ut  to  a  considerable  size.  The  hands  and  feet  become 
actual  paws.  Later  in  the  disease  the  leg^  and  forearms  also  increase  in  circum- 
ference. The  hypertrophy  seems  to  affect  the  bones  chiefly,  but  in  some  cases 
the  skin  also  seems  thicker,  without  showing  those  marked  changes  characteristic 
of  myxcedema.  In  a  case  we  have  lately  seen  the  tongue  also  showed  distinct  en- 
largement; sugai*  was  also  occasionally  present  in  the  unue,  and  with  this  there 
was  a  profuse  and  almost  uninterrupted  secretiuu  of  sweat.  The  voice  was  weak, 
deep,  and  hoarse,  as  a  result  of  an  evident  paresis  of  the  vocal  cords.  The  few 
autctpsics  in  aci-oraegaly  have  thus  far  nut  lieen  able  to  contribute  much  in  the 
way  of  explanation  of  this  remarkable  affection.  In  all  cases  hj-perplasia  of  the 
hyxjophysia  cerebri  was  a  striking  lesion,  and  in  the  case  of  Klebs  the  persistence 
and  liyperpla.sia  of  the  thymus  gland.  Erb  found  in  his  cases  a  dullness  in  the 
upi>er  stomal  i-egiun,  which  he  is  disiwsed  to  attribute  to  a  jiereislent  thymus.  In 
our  case  this  dullness  could  not  be  detected^  The  sigtiificance  of  all  these  discov- 
erie.s  is  still  an  utter  enigma. 

Trophic  affections  of  the  joints  have  been  repeatedly  conlirnied  in  cerebral  and 
spinal  diseases,  esijecially  in  tabes  dorsal  is  {vide  infra).  As  a  special  vaso-mo- 
toi-tropliic  aj'ticular  neurosis  we  may  mention  here  the  so-called  hydrops  artiCH- 
lonim  intermttteiifl.  We  mean  by  tliis  a  very  i-aix?  but  i>erfectly  typical  tiisease, 
in  which  large  swellings,  usually  of  the  knee-joint,  but  sometimes  of  the  other 
large  joints,  develop  at  perfectly  regular  intervals  of  one  to  four  weeks.  They 
continue  without  fever,  and  usually  without  any  gre^t  pain,  and  di.sappear  again 
in  a  few  days.  Such  altiicks  may  he  iT]>eated  at  int^srvuls  of  diffei'eut  lengths, 
during  years  and  yeai*s.  Their  nervous  chai'acter  is  attested  especially  by  the 
rapid  onset  and  disiippeai-ance  of  the  affection,  and  also  by  the  combination  of  it 
with  other  nervous  disturbances,  such  as  angina  pectoris,  exophthahnic  goftre, 
VJiso-motor  symptoms,  etc.,  which  combination  lias  often  been  observed.  In  re- 
gaixl  to  ti-eatmeut  we  may  try  salicylic  acid,  quinine,  Kowler*s  solution,  and  subcu- 
taneous injections  of  ergotine. 

In  addition  to  the  trophic  disturbances  we  must  consider  the  disturbances  of 
secretion.  The.se  ai-e  not  infrequent.  We  have  already  learned  to  I'ecognite 
fuiomalies  in  the  secretion  of  saliva  in  facial  pai-alysis,  and  of  the  lachrymal  secre* 
tion  in  trigeminal  neuralgia.  Analogous  symptoms  are  occasionally  noticed  in 
other  uer%*f>u9  diseases,  Disturl>ances  of  the  sweat  secretion  are  the  easiest  to 
confirm.  Our  understanding  of  them  comes  substantially  from  the  discovery  of 
the  "sweat  nerves,"  arising  mainly  from  the  sympathetic,  which  was  tii-st  made 
by  Luchsinge!",  In  nervous  patients  we  have  ^een  quite  frequently,  on  the  one 
liand,  an  abnormal  increase  of  the  sweat  secretion  ihyperidrotiis,  ephidrosij^),[in^, 
on  the  other,  a  diminution  or  a  ctunplete  disappearance  of  it.  The  former  is  seen 
on  the  imralyzed  side  in  many  hemiplegias  and  in  spinal  iwiralyses,  the  latter  in 
tal>es  dorsalis.  Anomalies  of  the  sweat  secretion  are  quite  fi-equent,  and  are  usu- 
ally combined  with  vaso- motor  disturbances,  in  certiiin  geueifil  neuroses,  such  as 
hysteria  and  neurasthenia.  In  a  few  rare  cases  a  genuine  hrematidrtisis  ^bloody 
sweat)  has  been  confirmed,  Tlie  condition  known  as  unilateral  hyperidrosis  (uni- 
lateral swe4iting)  is  also  especially  interesting.  In  this  there  is  an  abnormal  secre- 
tion of  sweat,  chiefly  in  one  half  of  the  face,  more  rarely  in  one  arm  or  over  the 
whole  of  one  side.  The  aflFecfion  has  usually  been  ol)served  in  connection  with 
hemicrania,  exophthalmic  goitre,  hysteria,  etc.,  and,  in  at  least  a  number  of  cases, 
it  seems  to  be  due  to  direct  lesions  of  the  sj-mpathetic.     On  the  other  baud,  we 
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have  repeatedly  seen  persons,  who  were  otherwise  perfectly  heal^y,  in  whom  the 
secretion  of  sweat,  coiaiog  on  under  Domial  conditions  from  henCor  physical  exer- 
tion, remained  limited  to  one  lialf  of  the  body,  especially  the  face. 

In  cnuclusion,  we  would  briefly  meiitiun  hero  the  symptoms  which  have  been 
observed  in  dii*ect  Usuries  of  the  ceirical  sympathetiCt  wounds,  pressure  of  neigh- 
boring tumors»  etc.  If  we  have  to  do  with  a  paralysis  of  the  sympathetic,  we  see 
almost  constantly  on  the  affected  side  a  contraction  of  the  pupil  fnnm  paralysis  of 
the  dilator  pupillae  supplied  fi-om  the  sympathetic,  in  many  cashes  associated  with 
a  slow  reaction  to  li?ht.  We  also  frequently  see  a  narrowing  of  the  opt^niiig-  of  the 
litis  from  paralysis  of  Muller's  muscle,  and  in  old  cases  a  retraction  of  the  bulbus 
oculi,  and  occasionally  increased  redness  and  warmth  in  the  ear  and  cheeks  from 
vaso-motor  disturbance.  In  a  few  eases  we  see  an  increased  sweat  secretion.  We 
may  add  that,  accoi-ding  to  Mobius,  the  normal  reflex  dilatation  of  the  pupil.  fix>m 
a  painful  in-itation  of  the  skin  of  the  face,  is  absent  in  paralysis  of  the  sympa- 
thetic. The  opposite  symptoms  are  found  in  conditions  of  irritation  of  the  sym- 
pathetic. In  both  eases  there  are  sometimes  slight  trophic  disturbances  in  the 
cheeks.  It  is  also  worthy  of  note  that  in  tumors  of  the  neck^  and  after  injuries  of 
the  brachial  plexus,  there  are  sometimes  dislurbiiuccs  in  the  syuj pathetic,  especially 
changes  In  the  pupils,  which  ai*  due,  as  is  suppused,  to  a  lesitai  of  the  communi- 
cating branches  l^etwcen  the  principal  liiink  of  the  sjnnpathetic  and  the  brachial 
plexus.  The  ticcurrenee  of  sympathetic  symptoms  in  certain  injuries  of  the  bra- 
chial plexus  has  already  been  mentioned  above  (page  567). 
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HXJMIORANIA. 

.ffitiology.— By  hemicrania  we  mean  a  peculiar  form  of  unilateral  headaclie, 
due  X)robiil>ly  to  vaso-niotor  disturbances,  or  at  least  almost  always  associated  with 
vaso-motor  syuiptoms.  The  atfection  occui's  especially  in  women,  more  rarely  in 
men,  an<l  almost  always  beginii  in  youth,  generally  at  the  period  of  puberty,  but 
typical  castas  nf  migraine  have  been  i*epealedly  observed  in  school-children.  Quite 
frequently,  but  not  always  by  any  means,  the  disease  affects  women  who  must  be 
I'egaixled  as  '*  generally  nervous,"  who  are  amrmic.  or  who  suffer  fi-om  dLsturbances 
of  menstruation.  Heredity  often  plays  a  part,  since  hemicrania  is  both  hereditary 
as  such,  and  often  appeal's  in  families  which  have  suffered  (nmi  otlier  nei'V'ous 
diseases,  such  as  epilepsy,  hy^steria,  or  the  psychoses.  We  may  iiiention  as  exciting 
causeST  which  may  be  made  answe»-al>Ie  both  for  the  onset  of  the  disease  and  quite 
often  for  the  individual  attacks,4)h^>i£ul  and  mental  ovei'exertion,  great  mental^ 
excitement,  and  disturbances  .of  digestioD._J[gy^st'*'^it^i^f'J/(^^^'^j»''^  pjf^y  be  a 
cause  (JfTttignrine  as  well  as  of  other^orms  of  headache,  and  a  careful  search  for 
any  errore  of  refraction  should  be  made  in  every  case.— K.] 

We  do  not  know  the  si>ecial  cause  of  hemicrania.  Considering  the  accompa- 
nying vasomotor  symptoms,  which  are  present  in  migraine  as  a  rule  it:itie  infra), 
it  is  almost  universally  assumed  that  we  must  regard  the  disease,  fix)m  its  chief 
cause,  aa  an  afft^^tiou  of  the  sym pathetic;  but  we  must  agree  with  Mobius  that  this 
assumption  is  by  no  means  contirmed,  ami  that  it  is  possible  that  the  accompany- 
ing sympathetic  symptoms  may  be  only  Rexx*ndary  and  of  reflex  origin,  in  conse- 
quence of  the  pain.  We  also  have  no  <lefinite  infoiTnation  as  to  the  special  seat 
of  the  pain  in  migraine,  but  it  is  most  probably  to  be  placed  in  the  meninges — the 
pia  and  dura  mater. 
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Symptomatology. — Migraiue  always  comes  on  in  separate  attacks,  which  ar^] 
repeated  ut  intervals  of  varying:  lengths,  altlioiij2:h  some  Cnases  often  show  a 
remarkably  great  regularity.  The  onset  of  the  attack  in  women  often  has  some 
relation  to  the  menses.  The  left  half  of  the  head  is  much  more  frequently  affected 
than  the  right.  In  some  cases  it  happens  that  tlie  pain  atfeets  the  right  and  the 
left  aides  alternately;  in  others  it  ia  not  generally  very  strictly  limited  to  ono 
side. 

The  attack  of  migraine  usually  begins  with  certain  prodromal  symptoms,  which 
the  patient  soon  recognizes  as  sure  signs  of  his  approachhig  sutTering.  These 
prodi-ornal  symptoms  consist  of  ^ucral  uuea-siness,  discomfort,  pressure  in  the 
head,  vertigo,  at  times  tinnitiLS,  spots  before  the  eyes;,  chills,  malaise,  abnormal 
yawning,  etc.  In  a  short  time  the  pain  begins.  It  is  felt  most  either  in  the  ante- 
rior frontal  I'egion  or  in  the  temporal  or  parietal  region ;  it  general  ly  shows  a  con- 
tinuous chamcter,  not  intermittent  as  in  neumlgii^  and  may  incre^ise  to  a  yery 
great  intensity.  Si>ecial  painful  jKiints  are  usually  absent,  but  the  whole  skin 
over  the  heatl  on  the  affected  side  is  usually  hypenesthetic.  The  general  malaise 
continues  with  it;  the  patient  has  abs<:»Iutely  no  api>etite;  there  is  often  great 
nausea,  and  almost  always  a  great  sensitiveness  to  oxtenial  impressions,  to  any 
bi'igbt  light,  or  to  any  noise.  In  many  cases  of  uplithalmic  hemicrania  ocular 
disturbances  ai*e  espt^cially  jiromineut;  bright  seiiiliilations  before  the  eyes,  scin- 
tillating scotoma,  and  quite  oflen  a  pixmounced  hemianopsia,  may  be  made  out 
during  the  attack. 

The  vaso-motor  symptoms  are  of  special  interest  because  they  are  of  value  in 
the  theory  of  the  disease.  From  them  migraine  is  usually  dividetl  into  two  sub- 
divisions—ftpnn'c'iTJ7ifa  sympathico-tonica  or  spastica,  and  hemicrania  sympat hi- 
co-jiaralf/iica  or  aitgio-paj'ulytica. 

In  hemicrania  spastica,  til's!  described  by  Dy  Bois-Reymond  froni  observations 
on  himself,  the  forehead  and  ear  im  the  atTocted  side  are  jjale,  the  skin  is  cool,  the 
tempoml  arteries  conli*acted»  the  ]iupil  is  often  dccidetlly  dilated,  the  secretion  of 
saliva  incrciisi^l— in  short,  there  are  a  wliole  row  of  sympttims  present  whicii  all 
agree  in  pointing  to  a  condition  of  irritation  in  the  sympathetic  {vide  supra). 

In  hemicrania  paralytica,  however,  which  \vas  first  described  by  Mollendorff, 
also  from  observations  on  himself,  the  face  is  reildencd  on  the  alfeclcd  side,  it  feels 
hot,  the  tewiJoral  arteries  ai*e  dilated  and  pulsate  strcmgly,  there  is  s<^metime« 
unilateral  sweating  of  the  face,  the  pupil  is  rontracted— all  symptoms  which  can 
depend  only  on  a  paralysis  of  the  sympathetic. 

As  has  already  been  hinted,  the  significance  of  all  these  symptoms  is  not  abso- 
lutely certain,  and  we  nnist  also  add  that  the  eases  which  occur  in  practige  can 
not  by  any  means  alwaj^  be  inserted  into  one  or  the  other  tj^iical  scheme  without 
further  ceremony.  The  vascular  symptoms  are  sometimes  but  slight,  conditions 
of  paralysis  and  of  irrit^ition  of  the  sympathetic  sometime*:  seem  to  alternate  with 
each  other  in  the  same  attack,  and  we  may  even  frequently  meet  with  apixii'ently 
contradictory  symptoms  at  the  same  time,  such  as  pallor  Joined  with  coni  ruction  of 
the  pupil.  The  peculiar  method  of  the  origin  of  the  pain  is  at  pix^sent  also  almost 
wholly  unexplained.  If  we  assume  primary  vascular  changes  in  hemicrania,  we 
must  look  for  the  cause  of  the  ^pain  in  the  disturbance  of  the  circulation,  or  per- 
hai>s,  in  spastic  hemicrania,  in  the  spasmodic  contraction  of  the  vessels  itself. 

The  duration  of  the  attacks  of  migraine  dilTers  veiy  much  in  different  cases. 
It  usually  lasts  several  houi*s, or  a  whole  day;  then  the  pain  gradually  disappears, 
and  there  is  often  considerable  vomiting  and  sometimes  a  pmfuse  discharge  of 
urine  toward  the  end  of  the  attack.  In  tiie  intervals  Ijetween  the  different  attacks 
^niost  patients  are  perfectly  well  and  free  from  pain. 
\     The  whole  coui'se  of  migraine  is  very  chronic,  and  may  last  for  years  and 


HEMICRANIA. 


598 


It  in  usually  a  trouble  to  which  the  patient  fiually  becomes  accustomed. 

''e  uiust  generally  he  quitp  yarded  in  our  prog-nosis,  for  many  caa&s  resist  very 
obstinately  all  attempts  at  cure.  We  can  ^ive  the  patient  only  the  consolation 
that  the  trouble  generally  disappears  of  itself  in  advanced  life.  It  is  not  usually 
attended  with  an}-^  Riiecial  tlanger.  In  only  a  few  cases  has  it  been  noticed  thai 
^attacks  of  heniicrania  of  yeai-s'  duration  have  preceded  a  severe  cerebral  disease 
that  developed  later,  or  tabes  dorsal  is. 

Treatment.— Very  many  patients  who  suflTer  from  migraine  finally  renounce 
any  special  ti-e^itnient,  after  they  have  exhausted  all  po.ssible  remedie8.     They 
withdraw  to  their  itM>uis  when  the  attack  conies  on,  darken  the  windows,  lake 
nothinjrr  but  some  tea,  SeltT^cr- water,  or  cracked  ice,  put  a  cold  compr-ess  aljout 
the  head,  perhaiis  try  a  ftK>t-buth,  and  for  the  rest  wait  quietly  until  the  attack  is 
over.    In  fact,  our  remedies  for  cutting"  the  attack  short  are  quite  uncertain.    They 
sometimes  aid,  but  they  often  leave  us  in  the  lurch,  especially  if  used  repeatedly.  / 
We  must  note  e^jpecially  that  nart^otics,  such  as  morphine,  are  almost  always  ill  j 
borne  in  migraine,  and  do  no  g<x>d;  but  antipyrine,  sodie  salicylate  (20-:iU  grains] 
[grm.  1'5-20J,  in  strong  black  cotFee),  anlifebrine,  and  phenacetine  in  many  cjiscs 
undoubte<lly  have  a  favorable  action.     Which  remedy  acts  the  Ijest  must  usually 
be  tested  in  the  individual  case.     We  have  ourselves  seen  excellent  results  fonner- 
ly  from  sodic  salicylate,  and  lately  from  antipyrine;  the  attacks  of  migraine,  whexi 
the  remedy  was  taken  inuriediatcly  upon  the  onset  of  the  first  symptoms,  have  In- 
come distinctly  milder  and  have  run  their  course  more  rapidlj'.     Of  course  theac- 
tiou  often  ceases  with  time,  and  we  must  then  try  another  of  the  remedies  n»en- 
tioned.     Of  the  other  remedies  used  we  may  mention  guarana  {PauUinia  sorbUia). 
half  a  drachm  to  a  drachm  (grm  2-4)  of  the  iKJwder,  and  calTeine,  or  sodio-salicylato 
of  catFeine,  in  three-  to  ti  ve-grain  ♦loses  (grm.  (J2-0H),  which  issometimes  very  serv. 
ioeable.    On  theoimnical  grounds,  inhalations  of  nitrite  of  amyl»  three  to  fl^e  drops 
on  a  napkiu.  have  lw?en  used  in  sjiastic  hemici*ania,  and  sulientaneous  injections  | 
of  ergotine  in  the  paralytic  form  (aqueous  extract  of  ergot,  25;  dilnt>e  alcohol  and  I 
glycerine,  each  5;  or  one  part  of  dialyzed  ergoline  in  four  parts  of  distilled  water; 
mjections  of  cither,  three  to  fiflt^cn  minifiis).     Many  other  nervines,  such  as  bro- 
mide uf  potassium  and  Fowler's  s*ilutt(>n,  have  been  recommended  for  continued 
use,  and  also  extract  of  cannabis  imlica;  and,  lately,  nitrite  of  sodium,  two  pnrts 
in  120  of  water,  a  teaspjonful  one  to  three  times  a  day.     Its  action  is  analogous  to 
that  of  nitrite  of  amyl.     Nitro-glycerine,  in  troches  containing  yi  j  to  {"j  grain  (j^rm.  [ 
0"0005-01MU>,  als4i  has  the  same  dilating  action  on  the  vessels.     In  ophthalmic  ( 
migraine  the  treatment  by  large  doses  of  bromide  of  potassium  is  praised,  espe- 
cially in  France,  as  being  very  successfuL 

In  many  cases  the  general  treatment  is  very  im|)ortant  Preparations  of  iron,  f 
hbathiug.  a  mountain  ivsidence,  and  cold-water  cuivs  are  often  of  distinct  serv- 
►ice.  In  patients  with  co-existing  gastric  symptoms  a  course  at  Carlsbad  is  sorae- 
[times  of  permanent  benefit.  The  persistent  application  of  electricity  has  also 
town  some  good  results,  but  we  mtist  not  build  very  gi-eat  hopes  upon  it.  In  the 
Bpaatic  form  the  action  of  the  anotle  on  the  sympathetic  is  to  be  especially  trietl. 
and  in  the  paralytic  ft»rm  the  action  of  the  cathotle,  while  the  other  elcctrtide  is  to 
be  placed  on  the  cervical  cnnl,  or  as  high  as  p<issihle  on  the  occiput  in  the  region 
of  the  medulla.  Cautious  galvanization  of  the  head,  and  weak  primarv  faradic 
curi'cnis,  may  also  be  used.  -^i»eoiaItatii» m  massjige  jtraifiCi^their  nu>de  of  trt 
in  migraine;  they  maiisage  either  certain  painful  sjwts  in  the  head,^  llJt*  glisTi 
region.  Finally,  we  must  mention  that  migraine  often  seems  to  l>e  connect«^l 
with  diseases  of  the  nose,  especially  with  hyperpla*;ia  of  the  erectile  tissue  in  the 
nose,  and  that  in  such  case.s  treatment  of  the  prinairy  di^iease  with  the  galvano- 
cautery  may  result  in  the  cessation  of  the  migraine. 
38 
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CHxVPTER  IIL 

PROaR£BSIV£3    FACIAL    BEMIATROPa?. 
(  Uhilat^ral  I1roge^»*it4  Facial  Atrophy,) 

UuTLATERAL  facial  atrophy  is  an  extremely  rare  disease,  of  which  only  al 
ninety  cases  have  been  recorded  in  literature  up  to  the  present  time.     Tlie  dis 
consists  in  a  very  slow  and  gradual  but  usually  constantly  progres?five  atrophy  of 
one  half  of  the  face,  and  affects  the  skin,  aiid  also  the  fatty  tissue,  the  muscles, 
and  the  bones,  either  in  a  unifonn  or  a  very  diverse  manner.      The  affection 
usually  begfius  in  youth.    The  feuiale  sex  seems  to  he  more  disposed  to  the  diseasa-, 
than  the  male. 

Tlie  ati\»j)hy,  which  has  its  seat  much  raore  frequently  on  the  left  side  than  on 
the  right,  begins  usually  in  a  cii-cumscribed  spot  either  on  the  cheeks  or  on  the 

cliin.  The  skin,  as  a  rule,  gradually 
as.sume.s  a  whitish  or  brownish  color. 
The  affected  part,  and  finally  the 
whole  half  of  the  face,  g-i-adually  sink 
in  more  and  more,  so  that  tlie  disease 
can  be  recognized  at  the  fu'st  glance. 
The  atrophy  shows  a  .sharp  limitation 
at  the  median  line.  In  many  cases 
the  miist^les  apparently  rcuiaiu  al- 
most wholly  iiilact.  but  in  some  cases 
they  show  a  markcnl  atrophy,  espe- 
cially the  niust^lcs  of  mastication. 
The  correspond intf  half  of  the  tongue 
and  the  soft  palate  ha.s  sometimes 
been  found  implicated.  Exccptiomil- 
]y.  the  atrophy  involves  the  neighbor- 
ing region  of  the  ^luulder  and  ihe 
ui»per  exti'etijity.  The  b«>iies  also  at^ 
rt>|ihy.  es]K^r'iully  in  the  cases  which 
arihe  in  early  youth.  The  hair  on 
the  allixtcd  half  of  the  hea<l  often 
fall.s  out  in  great  amount,  and  it  be- 
comes thin  and  atropine.  The  sen- 
sibility   remains     perfectly     intacL 


Fjo.  ao— f>»ft  facial  hemiatrophy. 


Marked  va?=io-mator  nnd  secretory  disturbances  have  only  rarely  been  oliserved. 
The  iM-conipaiiyiriir  illustration  (Fijar.  80)  shows  a  patient  who  was  describetl  by 
Roml>eriLr  about  thirty  yetirs  arj-o.  and  who  at  present  still  frequents  the  German 
cliniques  in  order  to  show  himsiOf. 

Nothing  definite  is  known  in  regard  to  the  nature  of  the  affection.  M< 
observei-s  at  present  asrree  that  it  is  a  trophic  neurosis,  an  affection  of  trophic 
nerves  or  nerve  centers,  but  where  we  are  to  look  for  the  special  seat  of  the  dis- 
eiise,  whether  in  the  trijieminiis  or  in  the  sympathetic,  we  do  not  know.  Mendel 
lately  found  in  a  case  which  came  to  autopsy  a  distinct  neuritis  in  the  trigejninus. 

Tlif  disense  is  not  danf^erous  in  itself,  and  usually  cauf^es  no  special  subjective 
disturbance,  but  it  seems  to  be  incurable.     In  cases  at  their  beginning  we  can  at 
most  make  an  attempt  to  bring  the  disease  to  a  standstill  by  a  long-continued'i 
application  nf  electricity. 

As  an  appendix  it  may  be  briefly  mentioned  here  tliat  there  is  a  unilateral  hy- 
pertrophy, which  is  also  possibly  connected  with  neurotrophic  disturbances.     Wb 


EXOPHTHALMIC  GOITRE. 


595 


have  at  present  under  observation  a  ten-yeaiH3ld  boy,  otherwise  perfectly  healthy, 
in  whom  a  striking  bypOTtrophy  of  the  left  side  of  his  face  and  of  the  left  ari^has 
gradually  developed. 


CHAPTER  TV. 
BXOVWTUALMIC  OOITRB, 

iEtiology. — The  special  group  of  symptoms  to  which  the  name  of  exoph- 
thalmic K^oitre  has  been  given,  and  whose  three  canliual  symptoms  are  accelera- 
tion of  the  pulse,  ijt^itre,  and  cxophthalmus,  was  first  carefully  described  in  Ger- 
many, ill  the  year  1840,  by  the  Mersebur^  physician  Basedow,  although  similar  but 
less  precise  obsei'vations  had  been  published  in  Eng-land  by  Graves  five  years  ear- 
lier. The  anatomic4il  cause  of  this  disease  is  slill  entirely  unloiown  to  us,  but  the 
whole  type,  and  almost  fill  the  sinjjle  sympt4^>ms  of  the  alTection,  point  definitely 
[to  an  affection  of  the  nervous  system,  which,  with  regard  to  the  most  prominent 
symptoms,  is  usually  considered  a  *' vaso-motor  neurosis"  or  an  *^atfection  of  the 
sympathetic  " ;  although,  as  may  be  seen  from  what  follows,  this  hypothesis  still 
lacks  any  basis  in  fact. 

With  reference  to  the  special  fetiology  of  the  disease  all  those  factors  are 
promiueut  which  generally  play  the  first  part  in  the  wtiology  of  ncui-oses,  In 
many  cases  a  here<iitary  pretlisi>osition  can  certainty  be  discovered.  The  disease 
has  been  repeatedly  seen  in  several  members  of  the  same  family.  B^urther- 
more,  exophthalmic  goitre  is  also  quite  frequent  in  those  families  in  which  there 
is  a  hereditary  predisposition  to  neuroses  in  general— epilepsj',  the  fjsychoses,  or 
hysteria.  Among  the  exciting  causes  we  must  fii-st  mention  great  mental  excite- 
ment— grief,  terror,  anger.  Sometimes  real  injuries,  as  well  as  these  "  psychical 
injuries/*  seem  to  have  an  inHuence  on  the  development  of  the  disease— that  is, 
gi-eat  genei'al  bixlily  concussion,  such  as  a  fall.  Many  authore  have  laid  consider- 
able weight  on  diseases  of  the  female  sexual  organs,  but  the  inqK^rtauce  of  this  fac- 
tor seems  to  us  to  be  exaggerated.  It  is  certain,  however,  that  the  first  symptoms 
of  exophthalmic  goitre  often  develop  at  the  period  of  pregnancy. 

Tl»e  infiuence  of  sex  upon  the  origin  of  the  disease  is  plain,  since  women,  espe- 
cially somewhat  anaemic,  "nervous"  women,  are  much  more  frequently  affected 
than  men.  Exophtljalrnic  goitre  usually  appears  in  middle  life,  while  it  is  seen 
only  exceptionally  in  children  and  old  people. 

Symptomatology.— Of  the  three  cardinal  symptoms  of  exophthalmic  goitre 
named  a^>ovo,  of  which,  of  course,  one  or  another  is  often  alisent  or  only  .shghtly 
developed,  the  acceleration  of  the  pul«4e  is  the  most  constant  and  usually  the  ear- 
liest. The  frequency  of  the  pulse  avei-ages  100  to  120,  sometimes  only  SO  or  ftO, 
but  in  other  cases  even  140  or  ICO.  It  is  not  ulLke  at  all  limes,  but  has  many  vari- 
ations—the symptoms  lasting  for  long  periixls  and  coming  on  in  single  parox- 
ysms. A  very  vigorous  action  of  the  heart,  and  as  a  rule  the  subjective  feeling 
^of  palpitation,  are  usually  as.sociated  with  the  acceleralitm  of  the  pulse.  Thei'e  is 
vigorous  pulsjition  of  the  carotids,  and  sottietime^  of  the  smaller  arteries.  We 
do  not  discover  any  qualitative  clianges  of  tlie  pulse,  Thei  pulse  is  usually  quit© 
regular,  but  arhythmia  hiis  been  repeatedly  observed.     In  some  cases  the  patients 

fer  from  pronounced  angina  pectoris. 

Physical  examination  of  the  heart  in  many  cases  shows  nothing  particular^ 
except  an  accelerated  and  violent  action  nf  the  heart,  but  we  sometimes  find,  afl 
we  can  affirm  from  several  cases  in  our  own  experience,  a  manifest  hyi>ertrf»phy 
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of  the  left  ventricle,  luid  also  dilatation  of  tlie  heart,  ami  even  actual  valvular 
disc^:>e.  In  the  tliajjrnosi.s  of  thii  latter  some  caution  is  necessary,  because  func- 
tional heart  murmurs  are  often  present  in  exophthalmic  goitre. 

The  goitre  usually  develops  somewhat  later  ihau  the  first  symptoms  in  th« 
heart.  In  many  cases  it  is  entirely  absent,  or  present  only  in  a  slight  degree. 
The  swelling  of  the  thyroid  gland  is  generally  only  exct'ptioiially  very  marked. 
There  are  sometimes  marked  variations  in  it  in  the  course  of  the  same  case.  The 
comparative  softness  of  the  tumor,  the  frequent  and  strong  pulsjiti<ms  in  it,  and  tho 
loud  vascular  nnirmure,  which  are  often  but  not  always  heard,  and  which  arise  in 
the  dilated  vessels  of  the  thyroid  gland,  are  characteristic  of  the  goitre  in  Graves*! 
disease.     By  laying  the  hand  on  ^L  we  can  often  feel  the  thrill  and  pulsation. 

The  exoi>hthiilmus,  the  pi'otrusion  of  the  eyeballs  fi*om  their  orbits,  is  always 
bilateral,  although  it  is  sometimes  more  marked  on  one  side  than  on  the  other. 
In  many  cases  it  is  entirely  absent;  in  others  it  may  attaiii  so  high  a  degree  tliat 
an  actual  "  dislocxition  of  the  eyeball "  has  been  describe*!.  In  the  marked  deg-i 
of  exophthalmos  there  is  often  a  peculiai'  staring  expression  to  the  countenance. 
A  peculiar  sj^nptom,  fii*st  described  by  Gniefe,  is  also  worthy  of  mention.  On 
raising  and  lowering  the  eyes,  the  corresix>nding  associated  movements  of  th** 
upper  eyelid,  whicli  are  always  present  under  normal  comlitious,  aiH?  absent.  This 
'*  Graefe  symptom  "  may  sometimes  be  one  of  tho  earliest,  signs  of  the  disease,  and 
may  therefore  be  of  diagnostic  value;  but  we  must  lay  stress  ui^ni  the  fact  that,  in 
our  own  experience,  this  symptom  is  at  tmy  rate  only  i*ai'ely  pronounced.  Some- 
times severe  inflammatory  processes  have  been  seen  in  the  eye,  which  are  prol>ably 
to  be  referred  to  the  impaired  protection  of  the  eye  by  the  ujiper  lid  as  a  residt  of 
the  exophtJialmus.  Distin*l]>ances  of  the  pupils  and  of  acr^mraodation  are  unknown 
in  exophtliuhnic  goiti*e,  but  we  have  ourselves  rejKjatedly  observed  anomalies  in 
tlie  movements  of  the  eyeball,  especiully  temporary  strabismus.  We  might  men- 
ti^rn  one  symptom,  which  Mobius  bus  fii'st  noticed,  and  which  we  also  have  repeat-, 
edly  but  not  constantly  seen^  especially  in  patients  with  more  mai'ked  exophthalmui 
It  consists  in  the  fact  that  one  eye  very  soon  deviates  outward  if  we  have  the'" 
patient  converge  the  eyes  strongly,  as  in  fixation  of  a  near  object — "insufficiejicy 
of  convergence." 

Besides  the  chief  symptoms  of  exophthalmic  goitre  thus  far  described,  we  must 
also  mention  a  list  of  other  symptoms  which  come  to  our  observation,  both  in 
the  typical  cases  and  still  more  often  in  anomahms  cases— the  so-called  *'fonn^H 
/r««ff«"  of  the  French.  Among  them  are  some  other  nervous  symptoms,  espe- 
cially a  i^eculiar  tremor  to  which  Marie  in  particular  htLS  lately  called  attention. 
This  tremor  atTects  the  whole  body,  or  the  extremities  alone;  it  shows  at  times 
temporary  remissions  and  exacerbations,  and  it  mny  be  so  severe  as  to  form  the 
patient's  chief  complaint.  In  a  case  under  our  observation  marke<l  tj^mor  was 
one  of  the  fii-st  symptoms  of  the  disease.  It  may  become  so  violent  at  times  that 
there  are  even  spasmodic  twitcliings  in  the  extremities  and  in  the  muscles  of  the 
face.  We  have  repeatedly  seen  lesser  degrees  of  tremor,  especially  in  the  haudsi 
and  we  regard  it,  indeed,  as  quite  characteristic.  We  may  als*)  mention  among 
the  nervous  symptoms  which  are  sometimes  present,  headache,  vertigo,  weakness 
of  memory,  and  sleeplessness.  The  peculiar  nervous  anxiety  and  the  irritable  dis- 
positi*>n  of  the  patient  are,  however,  very  frequent,  and  in  fact  very  characteristic, 
jn  many  cfuses  of  the  disease.  The  anxiety  and  the  haste  in  nil  movements,  in 
speaking,  etc.,  often  sliow  themselves,  even  during  the  physician's  examinHlion,  in 
so  striking  a  way  that  they  must  be  regarded  as  not  unimportant  fitctors  in  diag- 
nosis. Exophthalmic  goitre  is  sometimes  complicated  with  other  neuroses — with 
actual  hysteria,  epilepsy,  chorea,  the  psychoses,  etc,  Tlie  marked  subjective  feel- 
ing of  heat,  from  which  many  patients  suffer,  is  probably  due  to  vaso-motor  disr 
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tmbances.    Objective  elevations  of  temperature  up  to  100"  or  101-5"  (38'-88-8*  C.) 

have  also  been  repeatedly  confirmed  by  others  (Eulenburg)  and  by  ourselves.     A 

marked  increase  of  tlie  sweat  production,  which  in  rare  ciise^s  is  only  unilateral, 

often  associated  with  the  feeling  of  hunt,    On  tJie  other  band,  one  of  our  patients 

'complained  of  a  constant  dryness  in  the  mouth. 

Of  symptom^  which  are  referred  to  other  organs  we  must  first  consider  stjme 
disturbances  on  the  part  of  the  respiration.  The  respiration  is  usually  moderately 
accelerated,  and  many  patients  complain  of  dyspnoea  and  of  a  feeling  of  oppres- 
sion in  the  chest.  In  one  ca^e  we  saw  at  times  deep  spasmodic  inspirations;  in 
other  cajit^s  a  peculiar  dry,  ''nervous  cough*'  appears.  There  are  also  symptoms 
on  the  part  of  the  digestive  organs.  Vomiting  is  common,  and  in  severe  cases  it 
may  become  so  i»ei"sistont,  distressing,  and  uncoetiNnllable  as  to  constitute  one  of 
the  chief  dangers  of  the  disease.  It  is  sometimes  associated  with  peculiar  parox- 
ysmal sero-nmeous  or  even  blot)dy  diarrha^a.  Icterus  may  also  develop.  Finally 
S we  must  mention  certain  distuj'banccs  in  the  skin:  vitiligo  has  often  been  ob- 
served, and  also  diffuse  brownish  pigmentation  of  the  skin  or  chloasma-like  pig- 
ment-spot^ and  urticaria.  A  very  itire  but  dangerous  occurrence,  of  which  we  our- 
selves have  seen  a  striking  example,  is  an  apparently  spontaneous  gangrene  of  the 
extremities.  In  our  case,  which  ended  fatally,  the  gangrene  atfccted  the  nght  leg. 
Nut  the  slightest  anomaly  cniild  be  miule  out  in  the  vessels  at  ihe  autopsy.  This 
gangrene  in  exophthalmic  goiti'e  re<^ails  decidedly  the  st>-ca]led  *'  sptmtanoous  sym- 
metrical gangrene  '*  (vide  supra),  for  which  we  also  must  assume  a  neurotic  origin. 

The  general  nutritiou  of  the  patient  sulfers  in  most  cases;  a  certain  degree  of 
antemia  and  emaciation  is  often  present.  In  severe  cas^,  especially  in  those  of 
rapid  development,  there  is  often  in  a  very  short  time  a  high  degree  of  emaciation 
asstxiiated  with  much  general  weakness.  Muscular  atrophy  frequently  develops, 
chiefly  in  certain  i-egious — the  arm  or  leg  muscles,  [The  electrical  resistance  of 
the  body  is  said  U*  Ito  diroinislKHL — K.] 

Pathological  Aaatomy  and  Pathogenesia.— Although  all  the  symptoms  of 
exophthalmic  goitre  jKiiut  to  an  alTcction  uf  the  nervous  system  as  a  cause  of  the 
disease,  as  we  .see  from  the  symptomatology,  the  results  of  pathological  investiga- 
tions are  still  very  meager.  There  is  a  class  of  cases  in  which  changes  in  the  sym- 
pathetic^ and  espeeialty  in  the  lowest  cervical  gimglion,  are  sfiid  to  have  l>een  pres- 
ent; but  tlie  i>athological  significance  of  the  discovery  is  not  placed  beyond  all 
doubt;  and  in  other  cases  nothing  abnormal  at  all  could  be  found  in  the  sympa- 
thetic. The  theory  that  all  the  symptoms  of  exophthalmic  goitre  are  derived 
from  a  disturbance  of  the  synxpathetic  also  meets  many  difficulties  and  cnntr;ulic- 
tions.  If  we  regard  only  the  three  canlinal  symptoms,  we  can  bring  the  accelera- 
tion of  the  pulse,  urul  perhaps  the  exophthalmus,  into  harmony  witli  the  theory  of 
irritation  of  the  sympathetic:  but  not  the  goitre,  which  is  due  to  a  dilatation  of  the 
iVeissels.  The  theory  of  a  paralysis  of  the  sympatlietic  explains  the  gtiHre.  ami  also 
the  exophthalmus— if  we  assume  as  the  cause  of  the  latter  a  dilatation  of  the  ves- 
sels in  tlie  back  of  the  orl>it— but  again  the  acceleration  of  the  pulse  remains  unex- 
plained. The  experiments  by  Filehne.  interesting  in  themselves,  in  which  symp- 
toms similar  to  those  of  exophthalmic  goitre  were  produced  by  diWdiiig  the  resti- 
form  bodies  in  young  rabbits,  have  had  up  to  the  present  time  no  bearing  upon 
human  pathohigy.  We  must  thei-efoi-e  a<lmit  that  the  cagise  of  exophthalmic 
goitre  is  still  completely  unknown.  Po.ssibly  the  recent  experiments  on  the  sig- 
nificance of  the  thyroid  gland  (vidt'  supra)  may  throw  some  light  on  the  origin  of 
this  remarkable  :iH\H'tion. 

Course  and  Di&gnous. — The  course  of  the  disease  is  in  most  cases  very  chronic* 
and  may  extend  over  years  and  years,  but  there  are  also  more  acute  cases  with  a 
rapid  development  of  all  the  symptoms  and  a  comparatively  unfavorable  course. 
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We  may  often  see  considerable  variation  in  tlie  intensity  of  the  symptoms.  All 
the  symptoms  of  the  disease  may  often  almost  wholly  disappear,  to  recm*  after 
the  lapse  of  years.  In  general,  the  cases  beginning  in  youth  give  a  more  unfavor- 
able pi'ogTioais  tlifin  those  arising  in  later  years.  Complete  recoveries  have  cer- 
tainly been  observed,  but  they  are  at  all  events  rare.  The  disease  somehmea 
terminates  fatally  with  the  signs  of  general  marasmus,  but  more  frequently  from 
complications  in  the  heart  or  lungs.  We  would  note  especially,  however,  that 
mild  and  to  some  extent  rudimentary  aises  of  the  disease  are  not  rare,  and  that 
these  in  no  way  endanger  life;  and  even  in  severe  cases  we  sometimes  see  marked 
improvement,  or  at  least  an  arrest  of  the  disease.  The  diagnosis  of  undeveloped 
cases  is  difficult  at  times,  since  the  three  cardinal  symptoms  are  not  always  by  any 
means  fully  developed.  We  must  then  pay  careful  and  especial  attention  to  the 
other  symptoms  of  the  disease,  chiefly  to  the  general  nervous  irritability,  the  trem- 
or, the  subjective  feeling  of  heat,  and  the  tendency  to  sweating.  In  well-developed 
cases,  however,  the  diagnosis  is  almost  always  to  be  made  with  certainty  and  with- 
out difficulty.  The  ijeculiar  expression  of  the  face,  altered  by  the  emaciation  and 
the  exophtiialmus,  often  permits  us  to  recognize  the  disease  at  the  first  glance. 

Treatment— In  the  first  place  we  must  consider  the  general  treatment  of  the 
jmtient.  Physical  and  mental  rest,  good  food,  and  the  avoidance  of  all  stimulants 
— such  as  alcohol  or  strong  c«fFee — and  the  cautious  use  of  cold-water  cures,  espe- 
cially sponging,  may  cause  an  actual  improvement  of  the  conditi45n.  For  antemic 
patients  we  prescribe  iron,  alone  or  in  combination  with  small  doses  of  arsenic. 
A  course  at  the  springs  springs  at  Franzensbad,  Schwalbach.  Pyrmont,  Elster,  and 
Cudowa,  is  also  sometimes  attende<l  with  good  results.  Eesidence  in  mountainous 
regions  or  by  the  sea  often  seen>s  to  act  stilt  more  favorably. 

Of  other  remedies,  electricity  is  first  to  be  meiitioned,  especially  the  application 
of  galvanism  to  the  neck — the  so  called  galvanization  of  the  sympathetic  at  the 
inner  border  of  tbe  stcrno-mastoid.  The  slowing  of  the  pulse,  which  sometimes 
comes  on  at  once  (vagus  irritation?),  is  striking.  Vigouroux  pi'aises  faradization 
of  the  sympathetic  and  of  the  goitre  as  the  best  method  of  treatment.  Among 
internal  remedies  we  may  recommend  atropine  or  tincture  of  b«^lladr>nna,  and 
ergot  or  ergotiiie.  We  believe  wo  have  rcpeatetlly  seen  g<xKl  wsults  from  the 
latter.  Digitalis  has  often  been  prescribed  for  the  palpitation,  but  usually  without 
any  gocxl  result.  The  use  of  itKline  prepiU'aiions  against  the  gofti'e  is  also  alttxrst 
always  unavailing.  With  great  exophtlialmus  the  eyes  must  l»e  protected  from 
external  injuries.  Tbe  occasional  severe  symptoms  on  the  part  of  the  digestive 
orgiins  (vomiting,  diarrhoea)  must  be  treated  symptomatically,  by  ice,  opium, 
and  champagne. 

In  some  cases  the  extirpation  of  the  goiti-c  has  been  practiced,  and  favorable 
results  have  beim  claimed  for  it.  Shoidd  the  above-men timied  relation  of  the 
morbid  symptoms  to  the  functions  of  the  thyroid  gland  be  confirmed,  further 
advance  in  this  dii^ection  would  jH?riiaj)s  be  worthy  of  trial. 
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CHAPTER  L 

DISBASBS  OF  THU   SPINAL  MBNINGEa 

r.  Acute  Inflammations  of  the  Spinal  Meninges. 

iEtiology  aEd  Pathology. — Isolated  at'ute  inrtamrnati<»n  of  the  spinal  meniD^s 
is  very  rarely  primary,  so  far  as  we  know,  but  inrtanimatory  processes  hi  the 

|tieighborhoo<i  quite  frequently  involve  the  nieuinges,  or  a  spinal  menin^tis. 
occurs  as  one  symptom  of  a  pfeneral  cerebro-spinal  meningitis.  This  latter  con- 
dition is  seen  chiefly  in  the  itlieipathic^  generally  epidemic,  cei-cbpo-spinal  menin- 
g'itis,  which  is  a  specific  infectious  disease,  and  has  filre^idy  been  described  Ln 
detail  in  a  previous  chapter,  A  tul^ercular  spinal  meningitis  is  also  very  often 
combined  with  tubercular  iuflainnmtion  of  the  cerebral  nieninges,  but,  since  the 
sympUjnjs  of  the  latter  are  osually  in  the  foi-egmutKi  of  the  picture,  we  will  treat 
of  tubercular  ce re bru  spinal  menintcitis  in  the  section  on  diseases  of  the  cerebral 
meninges.     Secondary  cerebro-spinal  meninp-itis  is  sometimes  seen  in  the  course 

N>f  certain  other  infectious  disease*,  and  is  then  prf>bably  to  be  regjirdcd  as  a 
special  localization  of  the  specific  poison  of  the  disease.  This  is  the  explanation 
of  the  occurrence  of  acute  spinal  and  cerebral  meningitis  ils  a  sequel  of  croupous 

^pneumonia^  and  also  of  it.s  occurrence  in  pyiemic  and  septic  diseases,  and,  very 
irarely,  in  typhoid  and  the  acute  exauthcDUitii.  We  must  mention,  finally,  the 
occurrence  of  a  puruItMit  cerebro  spinal  meninj^itis  oB  a  sequel  nf  empyema,  pul- 
monary ^ngrene,  etc.,  which,  allhoug;}i  very  rare,  we  have  re|)eate<lly  noticetl.  In 
these  ca.ses  the  infection  of  the  meniup?is  also  results  from  the  primai-y  foci  of 
disease,  but  the  channel  of  infection  is  not  yet  exactly  known.  Perhaps  the 
intercostal  nerves  are  the  media  of  ctmmiuiiication^ 

In  all  the  ca.ses  so  far  mentioned  wo  have  chietly  an  inftammaticm  of  the  pia 
mater,  a  Bivcalled /<?/>/o-m/'n/7T{7i7i>;  the  dura  mnter  is  not  implicated  in  the  dis- 
ease at  all,  or  only  to  a  slight  degree.  The  condition  Ls  difFerent  in  those  inflam- 
matory processes  whicli  gi*adually  invade  the  meninges  fiom  the  neighlMjriug 
parts  outjside  the  cord.  Thus  we  very  often  see  circumscribed  inflammations  on 
the  outer  surface  of  the  dura  fpacliy meningitis)  in  caries  of  the  vertebree,  and 
the<ie  inflammations  often  invade  the  inner  surface  of  the  dura,  or  more  nirely 
reach  the  pia  iiunter.  Acute  purulent  peripachynieningitis  is  a  very  nii-e  tlisease; 
it  is  a  punilent  inflammation  of  the  couuective  tissue  betv%'een  the  dui'a  mater 
and  the  vertebral  columiii,  which  in  almost  all  Cii.ses  is  of  secondary  origin.  We 
have  seen  a  very  characteristic  case  of  this  sort  in  the  course  of  a  puerperal 
pyoemia.  The  inflammation  had  spread  from  a  purulent  inflammation  of  the  pel- 
vic cellular  tissue,  thn.iugh  the  foramina  of  the  vertebral  canal,  and  had  finally 
act  up  a  purulent  inflammation  on  the  outer  surface  of  the  dura,  extending  up  t/j 
the  cervical  cord.  We  meet  with  an  atfection  of  the  pia  mater  from  an  extension 
of  ttie  inflammation,  chiefly  in  diseases  of  the  spinal  cord,  since  the  pia  takes  part 
in  the  process  to  a  greater  op  less  extent  in  many  cases  of  myelitis, 

We  do  not  know  with  certainty  whether  other  influences,  especially  injuries 
and  exposure  Uy  cold,  can  lead  directly,  as  has  often  been  claime<l,  to  iDflamnmlion 
of  the  spinal  meninges. 
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We  uccd  to  sa.v  but  little  iu  regard  to  the  patholu;?ical  anatomy  of  acute  spinal 
meuiugitis.  The  changes  in  jiurulcnt  inflatomation  of  the  pia  urnter  have  been 
deserihed  in  the  cliapttr  <m  epidemic  meningitis.  Precisely  the  satuo  c^jnditions 
are  fouud  in  the  other  forms  of  acute  leptomening-itis.  The  changes  iu  pai'h>- 
meningitis  aj-e  completely  analogous.  The  dura  mater  is  traver-sed  by  dilated 
vessels,  and  therefore  is  rtHhlened;  it  in  also  thickeuetl,  and  on  itj>  internal  or  ex- 
ternal surface  {pachi/mruiufjiti^  interna  or  ewtertm,  or  peripachytueningitis) 
tliere  is  usually  found  a  purulent  or  a  scTO-puinileut  exudation. 

Symptoms. — An  accurate  distinction  between  acute  inEaniraations  of  the  pia 
mater  and  those  of  thu  dura  mater  can  not  be  made  clinically.  The  symptoms 
of  the  disease  include  the  symptoms  of  any  primary  disease  present,  the  geuei-al 
symptoms,  such  as  fever,  etc.,  and  in  addition  the  necessary  consequences  which 
the  presence  of  a  disturbance  of  tlie  meningeal  circulation  and  of  the  meningeal 
exndation  exei-ts  on  the  cord  aud  nerx^e-roots.  Tiiese  consequeuceH  ai*e  diie  both 
ti>  a  mechanical  compression  of  the  parts  named,  and  often  probably  to  an  inva- 
sion of  the  substance  of  the  cord  itself  by  the  inllammation.  To  these  is  ailded 
tJie  frequent  combination  of  spinal  symptoms  with  the  symptoms  of  a  co-existing 
cerebral  meningitis. 

Those  symptoms  which  occur  in  acute  spinal  meningitis,  and  are  especially 
referred  to  it,  are  all  of  them  already  kixown  to  ns  from  the  description  of  epi- 
demic meningitis  (see  page  103).  Recapitulating  them  briefly,  we  may  mention 
chiefly  the  very  severe  pain  in  the  back,  the  greut  sensitiveness  of  the  vertehral 
column,  and  its  stiifuess.     To  these  may  lie  addetl  usually  symptoms  of  irritation 

the  part  of  the  nerve-roots:  eccentric  pains  in  the  trunk  and  the  extremities, 
lypencsthesia  of  the  skin  and  of  the  deeper  part-s,  symptoms  of  direct  or  reflex 
motor  irritation,  muscular  tension,  contractions,  etc.  The  cutaneous  and  tendon 
reflexes  ai-e  often,  but  not  always,  much  diminished  or  abolished  in  consequence 
of  the  lesifui  of  the  nerve-roots.  There  uim?  at  times  disturbances  in  the  passage  of 
urine  and  fa«ces.  If.  in  the  later  coui"se  of  the  disease,  there  arc^  actual  paralysis  and 
anipsthesia,  they  are  usually  a  sign  of  a  moi't]^  marked  implication  of  the  cord  itself. 

Diagnoaia.— From  the  symjitoms  named,  we  can  in  many  cases  make  a  ditig- 
ncjsis  of  spinal  meningitis.  Of  coui*se  a  meningitis  is  found  often  enough  on  the 
autopsy-table  whose  symptoms  during  life  were  completely  obscured  by  other 
severe  general  symptoms,  while,  ou  the  oilier  hand^  with  severe  constitutional 
symptoms  the  symptoms  of  meningitis  may  be  illusory,  as  in  typhoid  or  pyaemia. 
Fuller  in  formation  as  to  the  scat  and  the  extent  of  the  uiflLmimation  is  afforded 
by  considering  the  most  painful  parts  of  the  vertebral  column,  t!ie  predcuninance 
of  pain  and  cutaneous  hypera*sthesia  in  the  arms  (cei'A'icail  region  i  or  legs  (lumbar 
I'egion)^  etc.  When  the  meningitis  involves  the  upper  ix)rtiou  of  the  cord  and  the 
medulla  there  may  also  be  dislurb.inces  of  wspiralion,  symptoms  in  the  pupUa, 
and  anomalies  in  the  innervation  of  the  heart.  We  Ciin  decide  as  to  the  form  of 
the  meningitis,  whetlier  purulcjit  or  tubei'cular,  only  by  a  consideration  of  the 
history,  the  other  morbid  symptoms,  and  the  course  of  the  disease. 

Pro^osift— We  have  seen  an  undoubted  i*ecovery,  in  severe  cases,  only  in  epi- 
demic cerebrospinal  meningitis,  and  in  the  sporadic  cascvs  of  idiopathic  meningitis, 
which  are  probably  identical  in  ictiology.  In  all  other  ca.ses  reported  with  a  favor- 
able termination  the  diagnosis  may  be  doubted,  for  in  general  the  ride  is  certain 
that,  in  extensive,  acute  purulent  leptomeningitis  and  pachymeningitis,  the  prog- 
nosis is  almost  absolutely  unfavorable,  whether  it  be  secondary  b>  another  iufec* 
tious  disease  or  arise  frc^m  propagatiou  fiT»m  some  neigh >>oring  focus  of  inAamm»<, 
tibn.  We  may,  perhaps,  make  an  exception  of  certain  mild,  circumscribed  cases, 
wliicb  do  not  come  to  suppuration,  but  these  are  always  uncertain  in  regaitl  to 
diagnosis. 
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Treatment— In  regard  to  tjt?atment  we  must  refer  entirely  to  what  haa  been 
said  under  epideniic  and  tubtTciilac  iiicningitLs, 


2.  Chronic  Spdial  Leptomenixoitis. 

Although  chronic  leptomeningitis  (usually  wnugly  termed  chronie  spinal 
meningitis)  once  played  quite  a  large  part  m  the  diagnosiK  iind  |>aLliology  of  dia- 
eases  of  the  spinal  coi-d,  we  must  at  pi-esent  assert  that  it«  occurrence  aa  an  inde- 
pendent disease  may  justly  be  doubtjud.  AimoRt  all  the  cases  reiwrted  come  from 
a  time  when  the  diagnosis  of  many  diseases  of  the  cord  itself  was  still  perftclly 
impossible,  and  when  the  thickenings  and  ojMicities  of  the  meninges  were  much 
more  striking  at  the  autopsy  than  the  far  more  essential  changes  in  the  sub- 
stance  of  the  conl  ilsdf,  which  could  not  be  made  out  with  the  j»aketl  eye,  but 
only  by  a  careful  mici'<jscopic  examination.  At  any  rate,  we  may  siiy  thai  a  case 
of  primary  chronic  leptouieningitLs,  which  can  be  surely  and  convincingly  provcu 
oliidcallyand  anatomically»  does  not  exist,  and  that  our  pi-esent  clinical  exi>eri- 
ence  also  by  no  n»eans  favors  tlie  assumption  of  the  existence  of  mild  and  curable 
forms  of  it.  Among  many  cases  of  spinal  disea.se  we  shall  scarcely  be  inducetl 
even  to  assume  the  probability  of  the  existence  of  primary  chronic  meningitis.  It 
goes  without  saying  that  we  can  not  dispute  the  poiisibility  of  its  occurrence, 
althougli  even  for  this  we  can  scarci^ly  tiiid  an  analogj\ 

The  case  is  different  with  secondary  chronic  leptomeningitis.  Tliis,  in  the  first 
place,  in  rai"e  cases,  is  the  termination  of  an  acute  meningitis.  Secondary  lepto- 
meningitis may  be  cei'tainly  made  out,  especially  in  epidemic  meningitis.  Wo 
alao  find  chronic  meningitis  frequently  as  a  secondary  affection  in  primary  dis- 
eases  of  the  cord  an<i  the  vertebKc.  Tlius,  for  example,  in  old  cases  of  chnmio 
spinal  disease,  associate*!  with  atrophy,  such  as  titwis  dorsalis,  ptxigrcssivo  muscu- 
lar atiTiphy,  etc.»  the  pia  is  almost  always  quite  opaque,  thickened,  and  often 
united  to  the  cord  and  the  dura  by  very  many  firm  adhesions,  while  a  cloudy 
sero-gelatinous  exudjition  is  found  in  the  meslies  of  the  arachnoid.  All  these 
anomalies,  however,  are  of  a  se<?ondary  nature,  and  have  no  clinical  significance, 
for  Hie  sauie  changes,  though  rarely  so  marked,  are  quite  often  fotmd  in  old 
people,  whci'e  they  are  analogous  to  the  equally  frequent  oi>acities  of  the  cerebral 
meninges,  tlie  pleuritic  adhesions,  et^c,^  and  where,  during  life,  they  have  Dot 
caused  the  slightest  symptom  of  spinal  diseiuse. 

The  symptoms  which  have  been  set  down  as  characteristic  of  leptrmieningitis 
correspond  precisely  to  tho^^e  of  acute  meningitis,  except,  of  course,  that  they  aj-e 
relatively  less  iuten.se,  and  that  tiic  course  of  the  disease  is  inore  protracted.  Pain 
and  stiffness  in  the  back  ar.d  nock,  abnormal  jKiinful  sensjitions  and  piuiestliesia 
in  the  extremities,  a  girdle  sensation,  and  tinally  paresis,  anresthesia,  and  vesical 
disturbances,  are  the  leading  features  of  the  tyjie  of  disea.«*e  as  constructed,  in 
whose  faltrication  there  have  been,  at  any  rate,  many  confusions  with  myelitis, 
spondylitis^  beginning  tabes,  midtiple  neuritis,  etc. 

It  is  cleur  that  under  such  ciiTunjstance.s  no  special  rules  for  the  ti-eatment  of 
chronic  spinal  meningitis  can  be  given.  Given  a  case,  we  would  try  local  applica- 
tions to  the  vertebral  culumn;  painting  with  iodine;  dry,  or,  exceptionally,  in 
strong  palirnts,  wet  cui^s;  also  protracted  tepid  baths,  Oti^  to  Qt^"  (26°-28°  K.),  or 
cautious  cold-water  tivalment;  and  finally  the  ustM)f  tlie  galvanic  current.  Of 
iiiteraal  remedies,  iotlidc  of  pn^tassium  would  be  most  indicated.  We  may  refer 
to  the  description  of  th^  treatment  of  myelitis  in  regard  to  all  further  details. 
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3.    PACHYMENUIiJlTIS  CkRVK'ALIB   HYPERTROPHIC^. 

Pachynieniiigitis  cervicalts  hypertrophica  was  first  fully  described,  as  a  spe- 
cial form  of  disease,  by  Charcut  in  1871,  ami  latter  by  liLs  pupi]  Juffroy.  Little  is 
kuowTi  a.s  tci  ils  oi-ig-iu ;  it  has  beeu  attributed  to  exposure  to  cukl  and  the  abuse  of 
alcohol. 

Anatomically,  the  disease  is  cliaracterized  by  a  chronic  and  often  verj-  con- 
sideriiblo  tljickeiiing  of  the  dura,  almost  always,  as  it  seems,  in  tlie  cervical  portion 
of  the  cord,  while  the  pia  Uikes  but  a  comparatively  small  part  in  tlio  affection. 
The  dura  may  attain  a  thickness  of  s^ix  or  seven  miUinietres,  and  usually  appears 
coraposcill  of  a  number  of  coiiceutric  layers.  Hislologieally,  the  hypertrt^pby  con- 
sists of  a  new  growth  of  den  Mt'  ctmuwtive  tissue.  The  clinical  symptoms  of  the 
disease  arise  from  the  fact  that,  tii-st,  the  penetrating  nerve-roots,  and  later  on  the 
cord  itself,  undergo  a  considerable  mechanical  compression.  If  this  is  of  high 
degree  and  peraistent,  there  ai'c,  as  a  necessary  result,  secondary  degenerations  of 
the  motor  nerves  and  muscles,  and  a  secondary  descending  degeneration  of  the 
pyramidal  tract  in  the  cortl. 

The  clinical  syinptf»ms  are  easily  understood  from  this.  The  disease  almost 
always  begins  with  st'vere  pain,  which  shoots  from  the  neck  into  the  occiput  and 
the  arms.  Besides  this,  there  are  parifsthcsia  and  a  numb  feeling  in  the  arms  and 
hands.  Kai*ely  there  is  an  eruiition  of  herpes.  All  these  symptoms  dei>end  upon 
the  irritation  of  the  |>osterior  roots. 

After  this  fii"st  ijcriod  of  the  disease  (p^riode  douloiireitss  of  Charcot)  has 
lasted  some  two  or  three  months,  the  second  period  begins — the  period  of  paralysis. 
An  atrophic  jMiralysis  in  tlie  upper  extremities  gradually  develops,  mainly  a»  a 
rfsuU  of  the  cotimressifin  nf  the  aiiterior  luotor  rfx»is.  This  affects,  in  a  reniark- 
ahle  nuinner,  chiefly  the  distribution  of  the  nlnar  and  me<lian  nerves,  whOe  the 
dislrihulion  of  the  ratUal  on  both  sides  usually  remains  fi*ee.     The  hand,  therefore, 

assumes  a  characteristic  |)osition 
(Fig.  81),  as  a  I'e.sult  of  the  contract- 
ure of  the  antagonistic  extensors. 
Tlie  paralyzed  muscles  rapidly  be- 
come tttiH>phic  aud  show  a  marked 
reaction  of  degeneration.  In  this 
stage  there  may  also  be  partial  anaes- 
thesia of  the  skin. 

If  the  compi'ossiou  of  the  cord  ad* 
vaiiccs,  the  motor  filers  for  the  lower 
extremities,  whi<'h  pass  through  the 
cervical  cord,  must  necessarily  at 
last  be  involved  s>^npathetically — 
the  thiwt  period  of  the  disease.  The  result  of  this  is  a  spastic  panilysis  of  the 
lower  extremities — that  is,  a  paresis  or  paralysis  with  increased  tendon  reflexes, 
but  of  course  without  muscular  atrophy,  becatise  the  trt>phic  centers  for  the  mus- 
cles of  the  legs,  in  the  anterior  corr\ua  of  the  himl)ar  cord,  remain  perfectly  in- 
tact. Tlie  compression  of  the  cervical  coitl,  however,  may  finally  lea*!  also  to  an- 
ipsthesia  of  tlie  lower  extremities,  to  paralysis  of  the  bladder,  and  bedsores, 
under  which  symptoms  death  ensuejs-,  but,  on  the  other  hand,  it  must  be  men- 
tioned that  probably  cases  of  recovery,  or  at  least  of  actual  improvement  in 
piichymeningitis  cervicalis  hypertrophica^  may  oc5cur  even  after  it  has  lasted  for 
yeai-s. 

The  diagnosis  of  the  disease  is  based  first  upon  the  fact  that  the  affection  be- 
gins witlj  pains  in  the  arras,  and  upon  the  later  appearance  of  the  characteristic 


Fio.  81— Pf>HlHon  of  the  hand  In  ftachrrnenlnfrttte 
tvn'ieallH  liy|>ertrophIea.    (Froni  Charcot.) 
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paralyses.  It  may  easily  be  confused  with  tumors  in  the  cervical  cord  and  with 
cervical  spondylitis.  Amyotrophic  lateral  sclerosis  is  distinguished,  however,  by 
the  absence  of  disturbances  of  sensibility,  by  the  final  appearance  of  atrophy  in  the 
lower  extremities?,  by  the  bulbar  symptoms,  and  by  the  fact  that  the  functions  of 
the  bladder  remain  intact. 

Treatment  can  do  little  directly,  and  must  be  chiefly  symptomatic.  Baths, 
iodide  of  potassium,  and  electricity  fure  most  used.  Joffroy  I'ecommends  the  use 
of  the  hot  iron  to  the  neck. 


4.    H.EMOBRHAQE   INTO  THE  SpINAL  MENINGES. 

Large  hoemorrhagies  into  and  l^tween  the  spinal  meninges  are  of  rare  occur- 
rence. They  arise  chiefly  from  traumatic  influences,  from  concus,sion  or  fracture 
of  the  vertebral  column,  or  from  direct  injurit^s  of  the  meninjjes,  such  as  stabs  or 
gun-shot  wounds.  In  a  few  cases  great  physical  exertion  may  also  lead  to  a  men- 
ingeal apoplexy.  Diseases  of  the  vertebrae,  caries,  and  carcinoma,  may  also  lead  to 
a  hsBOiorrhage  fmnv  the  erosion  of  a  vessel.  The  frequent  little  meningeal  hiemor- 
rhages  which  api>ear  ai^  a  com  plication  of  meningitis,  in  ba?morThagic  disefiscs,  in 
the  course  of  seveii?  general  infectious  disease^s,  septic  infections,  typhoid,  and 
small-pox,  and  as  a  result  of  severe  general  con^^lsions,  very  mrely  have  any 
clinicjil  significance.  Finally,  it  may  be  mentioned  tliat  aneurism  of  the  aorta  or 
its  branches  may  rupture  into  the  vertebral  canaL 

The  clinical  .sytnpt<»m?  of  meningeal  haemorrhage  are  almost  always  sudden 
and  '*ai)oplectifjrui/'  but  are  unattended  by  any  disturbance  of  coiiBciousness. 
Their  intensity  depends  entirely  u|)ou  the  degi*e«?  of  comprcssioQ  which  the  nerve- 
roots  and  the  cord  undergo  from  the  effused  bh^xl.  The  symptoms  of  irritation 
usually  prtHlominate— st'vcre  pain  in  tlie  ba<"k,  para:*thesiti,  and  neuralgic  pains  in 
the  extremities;  and  also  symptoms  in  the  motor  distribution,  tension,  tremors, 
and  contractures  of  the  muscles.  With  large  haemorrhages,  symptoms  of  paral- 
ysis, jxirtial  anjesthesia,  disturbances  of  the  bladder,  symptoms  of  unilateral  lesion, 
etc,  nuiy  ensue.  Therefoi'c  the  ditferent  types  of  the  disease,  depending  uptm  the 
seat  of  the  hii^uiorrhage,  follow  the  same  general  rules  wliich  are  to  l>e  con- 
sidered in  judging  of  the  seat  of  any  other  affection  of  the  cord  (ride  infra).  On 
the  whole,  the  diagnosis  of  meningeal  haemorrhage  can  but  i*ai^ly  be  uuule  with 
any  certainty,  unless  suggestive  [etiological  factors  precede  and  the  symptoms  and 
manner  of  Ijcyrinning  are  especially  characteristic. 

The  coui-se  is  quite  favorable  in  many  cases  if  the  blood  be  rapidly  reabsorbed, 
but  sometimes  a  permanent  disturbance  of  functinn  is  left. 

In  regard  to  tretitment.  com|jlete  rest  and  the  energetic  local  use  of  ice  ore 
chietly  to  be  recommended,  and  also  local  bloodletting— dry  cups,  or  leeches, 
where  thei^e  ai*e  severe  iuitial  syrapt(jms  of  irritation.  If  permanent  disturbances 
be  left,  they  should  he  treated  by  the  ordinary  methods — iodide  of  potassium, 
baths,  and  electricity.  [When  the  diagnosis  of  haemorrhage  into  the  meninges  is 
reasonablj^  certain,  an  attempt  should  be  made  to  relieve  the  condition  by  oijcning 
the  spinal  canal  and  removing  the  clot— K.] 

We  must  here  si>eak  of  pachymeningitiB  imtema  hsemorrhagica  as  a  special 
form  of  disease,  w^hich  usually  occurs  at  the  same  time  with  ha['niatoma  of  the 
cerebral  dura  mater  {vide  infra),  and  is  precisely  analogous  to  it  in  its  aetiology 
and  pathological  anatomy.  Encajjsulated  collections  of  blood  are  found  on  lli© 
inner  surface  of  the  dura;  these  may  have  quit©  a  considerable  circumference,  and 
contain  blood  already  disintegrated,  detritus,  hamiatoidin  crystals,  tic^  since  they 
are  usually  of  old  standing.    Besides  this,  there  are  alao  the  signs  of  a  fibrinous 


604 


>1SEASES  OF  THE  NERVOUS  SYSTEM, 


mflammatiou— as  in  tho  cerebral  dura— which,  ac<Jonling  to  the  opinion  of  most 
observei*s,  is  the  i)rimary  pi-ocess,  so  that  tlie  haeinorrha^es  into  the  newly  formed 
false  membrane  are  sectjndary.  The  symptoms  of  the  atfectiou— which  has  been 
observed  chiefly  in  the  chronic  insane  (general  paralytics)  and  drunkards — are 
rarely  pi*onounced,  and  consist  chiefly  of  pain  in  the  back,  slilTnciis  of  the  vertebraa, 
and  some  signs  of  compression  on  the  pai't  of  the  nerve-roots  and  the  cord;  but  we 
can  very  rarely  make  a  definite  diagnosis. 


CHAPTER  II. 

DISTURBANCES  OP  OIROUI.ATION,  HJEMORRHAOES,  FUNCTlONAIi 
DISTUHBANOSS,  AND  TRAUMATIO  LDSIONS  OF  THE  SPINilli 
OOHD* 

1.  BistttrbanceB  of  Circnlatioii. — Our  knowieilg:e  as  to  the  occurrence  and  as  to 
the  clinical  siguitlcance  of  pure  disturbances  of  circulation  in  the  spinal  cord  is 
very  slight.  All  that  is  stati.^d  iu  reg-anl  to  it  in  tlie  descriptions  of  the  jjatholo^y 
of  the  spinal  cord  corresponds  much  more  to  theoretical  hyp<ithewes  than  to  the 
actual  objective  facts. 

It  goes  without  Rayiog-  tliat  a  complete  anaemia  of  the  spinal  cowl  must  destroy 
its  function ;  this  fact  is  best  illustrated  by  the  well-known  experimeni,  of  Stensou : 
if  we  compress  the  abdominal  aoi*ta  of  an  animal,  and  thus  cut  off  the  blood-sup- 
ply to  the  lumbar  cord  almcwst  completely,  a  paralysis  of  the  iiostenor  portion  of 
the  body  very  mpidly  ensues.  Some  precisely  analog-ous  obKoi-vations  liavi'  been 
made  in  man  in  the  rare  cases  of  oljstruction  of  the  aorta  by  euiboli  nr  thrombi- 
Pronounced  spinal  symptoms  in  general  anreniia,  which  may  be  referred  to  a  co- 
existing anaemia  of  the  cord,  are  raj-^,  and  at  any  rate  are  of  much  less  clinical 
prominence  than  th»^  imporiaut  insults  of  a  ctvexistin^  cerebral  anaemia  (ride 
infra).  In  only  a  few  crises  has  paraplegia  been  seen  after  a  ^reat  general  less  of 
blood,  as  after  metrorrhagia  or  intestinal  hfpmorrhage. 

Any  staleuieut  which  may  be  made  as  to  the  occurrence  of  hypeni?mia  of  the 
spinal  cord  is  still  more  uncert^iin.  We  do  not  know  whether  active  hyperteraia 
of  the  cord  has  in  itself  any  clinical  signiticance.  The  hyperoemia  from  stasis^  in 
general  disturbances  of  the  ciivulation,  in  which  certainly  die  qjinal  cord  often 
tdikes  part,  causes  no  esiwcially  mm'kod  symptoms. 

2.  Haemorrhage  into  the  Substance  of  the  Spinal  Cord— Spinal  Apoplexy— 
HsBmatoniyelia, — Primary  ha'niorrliaore  into  the  spinal  cord  is  as  rare  as  ha?mor^ 
rhage  into  the  brain  is  frequent.  In  some  cases  it  may  arise  fmm  traumatic  influ- 
ences, but  in  othei-s  we  are  disjKwed  U)  assume  a  primary'  di.^ease  of  the  spinal 
vessels.  Perhaps  there  ai'e  occasionally  aneurismal  dilatations  in  theconl,  similar 
to  those  fotnid  in  the  smaller  vessels  in  the  brain,  and  these  may  give  rise  to 
luemorrhnge.  Finally,  the  sudden  onset  of  spinal  paralysis  hos  been  seen  after 
gi-eat  physical  exertion,  and  this  perhaps  is  due  to  a  spinal  apoplexy.  Tlie  small 
spinal  haemorrhages  which  are  seen  as  a  coniplieation  iiii  tumors  of  the  cord,  and 
in  inflammatory  alfections  stich  as  myelitis,  epidemic  nicningitis,  etc.,  and  in  the 
general  hieuiorrhagic  diathesis,  as  in  scurvy  or  severe  genernl  infectious  diseases, 
but  rarely  have  any  special  significance. 

Anat'vmical  exjierience  in  n^gard  to  primary  spinal  apoplexy  is  still  extremely 
slight,  but  the  conditions  met  with  do  not  differ  materially,  at  any  rate,  fi'ora  simi- 
lar processors  in  other  organs.  If  the  haemorrhage  be  abundant,  we  find  the  sub- 
stance of  the  cord  desti'oyed  to  a  great  extent.     The  apoplectic  center  usually 
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extends  principally  in  the  long*  axis  of  the  corcl.  The  blood  is  still  fluid  in  fresh 
cases.  Later  on  it  iindei*g:oes  all  those  chanjjes  which  are  fully  desscribed  in  the 
cl^apter  on  cerebral  apoplexy. 

The  symptoms  of  spinjil  apoplexy  iiiust  in  the  first  place  dciH^iid  entirely  upon 
the  seat  and  extent  of  tlie  kLemorrhaire.  The  sudden,  apoplectiform  beginning  of 
the  symptoms  is  always  characteristic.  Usually  in  a  very  short  time  a  more  or 
less  complete  paralysis,  with  a  severe  pain  in  the  hack,  comes  on;  the  paralysis 
being"  usually  in  the  lower  extremities,  or  rarely  in  the  muscles  of  the  trunk  and 
the  upper  exti-eruities  ahso.  There  are  usually  at  the  same  time  antesthesia  and 
paralysis  of  the  bladder;  but  in  this  re«i>ect,  as  also  in  regui"d  to  the  coudition  of 
the  reflexes,  there  are  of  course  many  variations  according  to  the  seat  of  the 
hii-^morrha^c,  Hiemorrhairc  into  one  half  of  tlie  cord  sometimes  produces  the 
symptoms  of  unilatenil  lesion.  "We  need  not  f^o  into  a  precise  description  of  the 
tletails,  since  they  will  follow  of  themselves  fr^jm  the  gene»*al  rules  in  regard  to 
the  IfK^alizatiou  of  affections  of  the  cord. 

The  course  of  luemorrhagt;  of  the  cord  may  in  many  ca«ies  be  comi>araiively 
favorable.  If  the  bhxxl  lie  absorbed,  and  essential  paths  of  conduction  be  not  per- 
manently destroyed,  tlae  symptoms  of  paralysis  gr.idually  pass  away,  and  i-ecovory 
itr  at  least  impmvement  and  an  arrest  of  the  s^niptunis  fi>llow.  In  many  cases, 
of  course,  the  severe  tyjK?  of  spina)  paralysis  develops,  with  bedsores,  cystitis,  etc,, 
and  this,  after  a  longer  or  shorter  tinie,  leads  to  death. 

We  must  always  be  very  guarded  in  makinga  dwig^uosisof  spinal  hoemorrhage. 
We  can  do  so  with  some  probability  only  when  the  symptoms  begin  in  a  pro- 
nounced ap*>plectiform  niauuer,  and  wlien  definite  a^tiolog^ical  factors  are  to  be 
made  out;  hut  we  should  never  forget  t]mt  many  forms  of  multiple  neuritis  (vide 
*oj/>ra).  acute  myelitis,  and  even  chronic  spinal  affections,  may  also  show  a  re- 
markably sudden  ruist^t.  or  at  least  may  sudtlenly  become  worse.  The  cUstinction 
between  gj^nuine  spinal  apoplexy  and  meningeal  hiemondiage  can  bai^dly  ever  be 
made  with  certainty. 

Treatment. — If  we  have  the  rare  opportunity  to  be  able  to  interfere  at  the 
beginning  of  the  symptoms,  we  should  prescrilM!  a  |>erfectly  quiet  jwisition  in  bed, 
local  use  of  ice,  and  eventually  ergotine.  Ltiler  on  the  treatment  should  be 
directed  aceorditig  to  the  methmis  generally  in  use  in  sj)inal  paralysis. 

3.  Functioiial  BiBtnrbailceB. — In  practice  we  very  often  see  cases  where  the 
patient  cumplains  uf  a  set  of  sympt^iius  which  ai*e  in  all  probability  of  spinal 
origin;  but  since  all  the  objective  signs  of  a  sevei*e  spinal  affection  are  entirely 
absent,  and  since  the  whole  development  and  fiu'ther  course  of  these  casen  oppose 
tlie  theory  of  a  coarse  anatfjmical  disturbance  in  the  coi*d,  wo  have  a  right  to 
rtigard  them  as  mere  '*  functional  disturbances,"  and  thus  to  express  their  rela- 
tion to  certain  injurious  a»tio]ogical  influences,  and  their  comparative  fi*eeilom 
from  danger.  We  know  jiothing  at  all  definite  as  to  whetlier  the  symptoms  are 
based  upon  unknown  disturbances  in  the  nervous  mocbauism  itself,  or  whether 
circulatory  distiirbancaH,on  a  basis  of  abnormal  vasomotor  influences,  play  a  part 
here;  but  the  typos  of  disease  met  with  clinically  are  very  characteristic,  are  usu- 
ally easy  to  be  reci>gnizeii,  and,  on  account  of  their  fi*equency,  have  the  greatest 
practical  significance.  As  a  rule,  the  spinal  symptoms  are  joined  to  certain  cere- 
bnd  i-ynjptoms,  since  the  morbid  phenomena  pi*o.sent  are  an  expression  of  a  disturb- 
ance of  the  whole  evTitral  nervous  system.  The  lyj^e  of  disea.se  which  is  briefly 
described  in  what  follows,  for  which  the  names  of  spinal  imtalion  or  spinal  near- 
asthenia  are  most  in  use,  is  often,  then,  only  a  complication  of  a  general  neuras- 
thenia,  to  the  desci'iption  of  which  we  must  therefore  refer  for  the  details. 

The  aetiology  of  the  disease  is  often  easy  to  discover.  We  have  to  do  with 
patients  uim>u  whom  one  or  more  of  those  injurious  influences  have  acted,  which 
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have  an  undoubted  influence  in  the  development  of  almost  all  the  neiirosos: 
severe  and  persistent  eraotional  exciteioent,  mental  and  physical  overexertion, 
improper  methods  of  living,  toxic  InfliienceB,  such  as  alcohol  and  nicotine,  sexual 
excesses,  such  as  onanism,  etc.  Beside  these  there  is  very  often  a  hereditary  pre- 
disposition, a  congenitiil  weak  resistance  of  the  nervous  system,  which  is  often 
inci'cased  by  a  poor  state  of  the  gfeueral  nutrition.  Finally,  a  hypochondriacal 
disposition  is  of  great  a?tiological  si^iiflcance,  as  it  causes  not  only  an  abnormally 
increased  attention  to  the  symptoms,  but  also  an  abnormal  hypersesthesia  to  all 
Bubjective  sensations.  The  constant  anxiety  about  the  dreaded  results  of  any 
excesses  committed  is  often  much  more  injurious  than  the  excesses  themselves. 
Hypochondriacal  dread,  too,  usually  plays  the  largest  part  in  the  neurasthenic 
conditions  fi^quent  amonie:  physicians. 

The  symptoms  of  the  morbid  coiiilitions  in  question  usually  begin  gradually. 
The  i>atient  l>egins  to  torn  plain  of  weakness  and  fatigue  in  walking,  and  aWi  very 
often  of  pjiins  in  the  back  and  loins,  and  not  infrequently  in  the  exti'emities  also. 
In  spite  of  the  vivid  description  which  the  |Mitients  give  of  their  pain,  they  usually 
have  to  admit,  if  questioned  about  it  closely,  that  the  intensity  of  the  pain  is 
really  not  very  gr-eat.  Besides  the  pain  there  are  usujilly  many  forms  of  parBPS- 
tbesia— nuinbuess,  formication,  cold  feelings,  etc.  The  more  the  patient  knows,  or 
at  least  believes  he  knows,  of  the  symptomatology  of  spinal  diseases  frtjm  reading 
and  fnim  associating  %vith  other  patients,  the  more  detailed  are  bis  complaints. 
Disturbances  of  the  bladder  art^  usually  pix'seut  only  in  a  slight  degree,  but  still 
they  do  occur.  They  often  depend  merely  upon  the  disturbance  of  the  involuntary 
reflex  mechanism,  due  to  the  added  factor  of  increased  voluntary  attention.  There 
are  verj'  often  sexual  disturbances,  which  are  usually  to  be  referre<l  to  former 
excesses,  especially  to  onanism  or  to  the  hyiHX'hondriacal  condition  of  the 
patient. 

If  we  make  a  physical  examination  of  the  patient  we  can  not  discover  definite 
signs  of  a  spinal  Htt\M:'tion.  In  some  of  the  cases  we  find  an  incjt^ased  sensitive- 
uess  of  the  vertebrio  on  pressure,  which  may  be  limited  to  a  few  definite  spot^, 
a  symptom  to  which  the  name  of  "spinal  irritation"  is  often  given;  but  we 
often  fail  to  find  this  tenderness  of  the  vertebrae.  Nothing  abnomuil  is  to  be  dis- 
covered in  the  pupils  or  the  reflexes.  The  tendon  reflexes  are  sometimes  quite 
lively  and  sometimes  weak.  The  .sensibility  is  objectively  perfectly  normal; 
neither  can  wo  discover  actual  paresis  or  atrophy  of  the  muscles.  Vaso-motor 
disturbances,  however,  are  often  seen:  abnormal  coldness,  jiallor  or  recbiess  of 
the  hands,  tendency  to  sweating,  etc.  The  nmnifold  cci'ebral  symptonjs,  that  are 
usually  present  at  the  same  time,  will  lie  mentioned  in  the  description  of  neuras- 
thenia. The  condition  of  the  general  nutrition  in  many  i>atients  remains  un- 
changed, but,  of  course,  some  become  pale,  thin,  and  weak. 

The  diagnosis  of  functional  disturbances  of  the  spinal  cortl  is  usually  not  diffi- 
cult, as  we  have  sflid.  and  it  may  often  Ije  made  from  the  history,  from  the  patient's 
wholf<  outward  behnvior.  ami  from  the  manner  of  his  complaints;  but  we  can 
not  lay  too  umcb  stif»ss  uiK>n  the  injunction  that  acarefid  physical  examination 
should  always  be  made,  in  order  to  avoid  confusion  with  an  incipient  serious  dis- 
ease.  We  shall  repeatedly  call  attention  in  what  follows  to  the  symptoms  which 
must  chiefly  be  observed  for  this  purpose. 

In  r**gard  U*  prognosis  and  treatment  we  will  refer  to  what  is  said  in  the  chap- 
ter on  neurasthenia. 

4.  Trauinatic  Lesions  of  the  Spinal  Cord.* — In  spite  of  the  protected  jvosition  of 


*  *'  Spinal  concussion^  (commotio  npinalis)  will  bo  considered  later,  In  llio  chaptt^r  on  tho **  UB.umiitlo 
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tlie  spinal  cord,  it  is  ofteu  the  »eat  of  sevewj  acute  tmumatic  lesions.  Fractui-es 
and  disJocatiiiua  of  the  vertebrae  are  the  most  frequent,  and  these  may  give  rise 
to  considei'ahle  injury  of  the  Bpiiiul  cord  by  the  dislocatiou  of  the  verlebni%  or 
by  tlie  projei'tiuii  of  a  fitig'metit  of  lH>ue,  In  nmuy  cases  the  cord  is  iujui'ed,  not 
by  the  atfeelion  of  tlie  bones  directly,  but  by  the  occurrence  of  traumatic  hu,«mor- 
rbage.  Gun-shot  wounds  of  the  coi*d  are  quite  frequent,  in  which  the  bullet  either 
Ijenetrates  the  cord  itself  or  produces  injury  of  the  vertebrae  and  !ia?morrhage, 
whicli  involve  the  co'tl  indii'ectly.  Stabs  and  incised  wounds  of  the  cord  have 
beei)  repeatedly  seen.  The  i>oint  of  a  knife  or  sword  may  penelrale  the  spinal 
canal  thr«:»ugh  the  iutei'A'ertebra.l  disks  and  cause  a  partial  section  or  at  least  a  con- 
tusion of  the  cord.  As  in  nil  otiier  traumatic  lesions  of  the  cord,  a  secondary 
*'  traumatic  inilainmation  "  (vide  infra},  with  its  results,  may  l>e  added  to  tlie  direct 
injury  in  such  cases, 

We  need  not  g:o  into  all  the  detiiils  tif  the  pathologry  and  symptcmmtologfy  of 
the  traumatic  lesions  of  the  spinul  eoixl,  since  the  number  of  special  conditions 
is,  of  course,  ahnost  inexhaustible;  but  it  is  usually  not  particularly  ditticult  to 
judj^  of  a  ^nven  caae,  if  we  follow  the  rules  which  generally  obtain  in  the  pathol- 
ogy of  the  c(n-d.  We  can  easily  tell  when  the  coi-d  is  involved  io  injuries  in  ita 
vicinity  by  the  appeartuice  of  pnmtmuctMi  motor  and  sensory  distm-bances,  which, 
however,  dilfer  very  much  accoitiing  to  the  seat  and  the  extent  of  the  affection  of 
the  cord.  There  is  usually  at  firat  a  pronounced  and  often  complete  motor  poraly- 
tis  of  the  lower  ex tremitie-s,  and  sometimes,  when  the  cervical  vertebrje  are  iujured, 
of  the  upper  extremities  also.  There  is  also  anaesthesia,  differing  very  much,  uf 
coui*se,  in  extent  and  intensity  in  the  different  cases;  and  thei-e  is  very  often  vesi- 
cal and  rectal  jiaralysis.  In  many  severe  cases  the  secretion  of  urine  seems  at 
first  much  diminished  or  wholly  wanting.  If  the  spinal  roots  be  affocled  tlieiv. 
are  nevere  sht»oling  paiuH  and  pura^stht^sia.  The  rcHexes  are  usually  ditnintshcd 
at  firsts  but,  later,  if  the  injury  Ije  alx»ve  the  reflex  arc,  they  are  incresused;  but  if 
the  arc  itself  be  broken,  they  are  permanently  absent.  We  often  see  in  men  a 
more  or  less  complete  and  persistent  erection  of  the  penis,  which  is  prolmhly  due 
to  a  direct  or  rellex  irritation  tif  the  nerves  of  erection.  In  injuries  of  the  cervical 
csord  we  often  see  a  great  and  general  incrciise  of  temperature,  up  to  iU\°  or  112" 
(43*'-44^  C),  especially  in  severe  and  rapidly  fatal  cases;  this  is  of  physioh>gical 
inter^t,  and  agrees  with  the  I'csults  of  experiments.  On  the  other  hand,  there  are 
also,  especially  in  injuries  of  the  dorsal  cord,  as  it  seems,  great  falls  of  temperature, 
down  t*>  St)**  or  86°  <32"-30"  Cj. 

The  further  course  of  the  affection  differs  very  much.  In  the  worst  cases  death 
(ensues  in  a  few  hours  or  days.  In  other  cases  tlie  patients  recover  from  the  first 
"shm'k,"  but  permanent  paralysis  retnnins,  which  may  sminer  or  later  lead  to 
death  from  the  ensuing  sequela\  cystitis  iind  bedsores;  hnt  we  often  see  partial 
impr^wement  and  a  cessation  of  all  the  sympt/^ims.  Altho«gh  certain  functional 
disturbances  remain  i>enmanently,  life  is  not  further  endangered.  Finally,  in  one 
class  of  comparatively  mild  cases,  there  may  be  a  complete  recovery. 

The  ti'ealmcnl  of  the  primary  affections  belongs  to  the  domain  of  surgerv'; 
esixicially  any  attempt  to  trephine  the  vertebral  column,  in  oitler,  if  jK>ssible.  to 
relieve  the  existing  j^ressiire  on  the  cord  by  rt»ducing  the  dislocation  of  the  verte- 
brae or  the  splinter's  of  Iwine.  In  most  cases  we  have  to  confine  ourselves  Ut  putting 
the  patient  in  a  projier  position  on  a  water-l>ed,  and  guarding  as  carefully  as  jkis- 
sible  against  bedsoi'cs  und  cystitis.  I^H-ally,  the  constant  application  of  ice  is 
most  to  be  recommended.  We  can  expect  but  little  from  local  blix)d-letting, 
inunctions  with  mercurial  ointment^  etc.  If  the  first  iicute  stage  pass  off  favor- 
ably, the  treatment  of  any  pai-alytic  symptoms  remaining  follows  the  ordinary 
rules  (baths  and  electricity). 
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5.  Diseases  of  the  Spinal  Cord  after  a  sudden  Bednction  of  the  Atmosplienc 
Presaure  [Caisson  Disease].— In  bridge-builders  uud  others,  \vh<j  havtj  worked  for 
hours  under  water  in  the  so-called  "caissons,"  undtjr  an  external  pressure  of  two 
or  three  atmospheres,  we  sonvetinies  sec  the  appearance  of  ixjculiar  syniptonjs  after 
leaving  tlie  cidsvsou  — that  is,  on  the  suddtm  reduction  of  the  almospherie  pi-essupe. 
Btisides  Uic  freqiieal  mild  Kymptums  of  priiu  in  the  ears  and  hieniorrh^igre  front 
the  ears,  ai'ticular  and  muscular  [mins  in  the  l>ack  and  the  extremities,  slowing  of 
the  pulse  and  vomiting,  there  are  also  severe  disturbances  of  motility  and  sen&i- 
bility,  which  point  iitiequivtx'ally  to  an  afiection  of  the  spinal  coixl.  Usually  the 
lower  half  of  tlie  body  in  alone  ait'ected.  The  legs  are  more  or  loss  completely 
pai-alyzed,  the  skin  is  usually  ana'sthetic  up  to  the  trujik,  and  there  is  generally 
retention  of  urine.  The  patient  sometimes  recovers  in  a  few  weeks,  but  in  other 
cases  the  condition  terminates  fatally  in  a  comiwinitively  short  time — in  a  few 
weeks  or  months.  The  Hi'st  sixjcial  anatomical  investigafions  in  question  (Ley- 
den,  F.  Schultze)  g:ave  in  such  cases  a  disseminateil  but  extensive  affection  in  the 
doi-sal  cord,  chiefly  in  the  posterior  columns  iind  the  posterior  portions  of  the 
lateral  coluimis.  The  nervous  tissue  in  the  diseased  parts  was  completely  de- 
stroyed, and  instead  of  it  was  fouml  detritus  and  a  collection  of  lar<^,  roinid,  finely 
granular  cells  (fatty  granular  cells  ?).  Ha?morrha^s  into  the  cord,  wliich  might 
perhaps  be  expected,  have  up  to  the  present  time  not  been  found, 

Notljin^  deOnite  is  known  as  to  the  precise  process  in  this  form  of  spinal  dis- 
ease. Leyden  sus-pected  that  there  was  a  development  of  ^as  finnn  the  blood 
which  causetl  a  mptui-e  of  the  surrounding  tissue,  under  the  influence  of  the  rap- 
idly diminished  bai*ometric  pi-essurc,  as  Hoppe-Seyler  and  P.  Bert  have  discovereil 
by  ex]>criment:  but  the  ciivuni scribed  limitation  of  tlie  affection  to  the  dorsal  cord, 
and  the  lack  of  any  sig:us  of  vascular  haemorrhage,  speak  against  this  theory. 

The  treatment  is  the  same  t«j  in  acute  myelitis. 


CHAPTER  m. 

THE  PR12SBUR12  PARALYSES  OF  THE   SPINAIi  CORD. 

{Stow  CurttprrjmioH  of  (ht  Spinal  Cord,  ^tptfi^illff  tit  f\iri*«  and  f'arftnoma  (j/ the  y»r(f6ra:.) 

-Etiology.— Many  patbolojrical  processes  which  develop  in  the  vicinity  of  the 
spinal  cord  may  exert  a  g-raduaily  increasing  pressure  upon  it,  and  thus,  on  the 
one  hand,  inhibit  tlie  conduction  of  nervous  irritation,  and,  on  the  other,  cause 
coarse  mechanical  injuries  in  the  8ul>stauce  of  the  cord.  The  seat  of  such  affec- 
tions is  in  the  Bi'st  place  in  the  membranes  of  the  spinal  cord.  In  the  chapter 
on  meniupfitis  we  have  already  mentioned  the  compressing  action  of  the  masses  of 
inflanmiatory  exiulation  on  the  nerve-roots  and  the  cord,  and  we  have  learned  to 
recognize,  especially  in  pacbymcning^itis  cervic^ilis  hypertropliica,  a  characteristic 
example  of  a  gradually  iiicreitsing  comiiression  of  tlie  cervical  cord.  Precisely 
sinnlar  conditions  are  found  in  the  mre  meniiijcreal  tumors,  whose  special  patbol- 
og-y  will  be  described  in  connection  with  the  tumors  of  the  cord  itself. 

By  far  the  most  fre<{uent  pressure  paralyses  of  the  spinal  coiil.  and  honce  the 
most  important  practically,  are  caused  by  certain  diseases  of  the  vertebra;,  and 
fii"st  of  all  by  chronic  caries  of  the  vertebrao  (spondylitis,  Pott's  disease,  spondyl* 
arthrocace).*    Tliei-e  is  no  long-er  any  doubt  at  present  that  certainly  the  greatest 


*  In  Uic  kypIi08<.'olio*e8  of  the  verU«l:»ru1  column,  nnt  clue  to  tt|«»n(lyliti«,  tberc  jin;  pfaclioaily  Devor 
any  nyniptomn  of  compn'iwion  in  tlie  inm!,  oveu  ia  very  prououuced  cam«.  la  these  ctocs  tiio  ooM 
iiittnifeHtly  shown  quite  a  grciit  HAinptubility. 
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part»  if  not  all,  of  the  cases  of  vertebral  caries  are  of  tubercular  origiu,  that  verte- 
bral caries  is  a  loo^l  tuberculosis  of  the  vertebrae.  Although  thei*e  facts  were  for- 
merly rendered  very  proViable  b^^  the  histological  conditions  of  the  process,  and  by 
its  fi-equent  relation  to  other  unquestionable  tubercular  diseases,  such  as  phthisis, 
miliary  tuborc;ulosis.  and  tuWrculur  mening^itis,  they  have  of  late  been  confirmed 
beyond  a  dmibt  by  tljc  discovery,  which  can  usually  be  made,  of  tubercle  bacilli  in 
the  cheesy  notlules  of  the  vertebral  caries.  Tulwrcular  spondylitis  occurs  at 
almost  any  age;  it  is  rare  only  in  old  people.  It  often  develops  in  children,  but 
it  is  alnitist  as  frequent  in  adults.  The  etiological  significance  of  in  juries,  such  as 
a  fall  or  a  blow,  which  are  often  mentioned  by  the  patients  themselves  or  their 
parents,  is  in  most  cases  doubtful ;  but  we  can  very  often  succee<i  in  finding  a*lio- 
logical  factors  for  the  on.set  of  tubercular  disease  in  general— tlie  tubercular  habit, 
hereditary  tendency,  or  tubercular  disease  elsewhere,  such  as  phthisis,  pleurisy, 
other  affections  of  the  bones,  etc. 

Cancer  of  the  vertebrae,  as  well  as  caries,  leads  to  pressure  paralyses  of  the  spinal 
cord;  but  it  is  relatively  much  rarer  than  caries,  it  develops  chiefly  in  older  per- 
sons, and  it  occtn^  l>oth  as  a  primary  new  growth  and  also  as  secondarj^  to  cancer 
of  other  organs—  the  bi-east,  the  stomiich,  or  the  tesophagus. 

We  must  mention  here  briefly,  as  very  rare  causes  of  compression  of  the  spinal 
cord,  aneurism  of  the  aorta,  which  gradually  erodes  the  vertebra*,  echinococci  in 
the  vertebral  canal,  exostoses  of  the  vertebra?,  and  sj  philitic  new  growths. 

Pathological  Anatomy.— Vertebral  caries  is  most  common  in  the  dorsal  portion 
of  the  vertebral  column  (dorsal  spondylitis),  somewhat  rarer  in  the  cervical  por- 
tion (cervical  spondylitis),  and  rarest  in  the  lumbar  portion  (lumbar  spondylitis) 
and  in  the  saci'um  (sacral  spondylitis).  It  usually  extends  over  several  adjacent 
vertebne,  or  more  rarely  two  separate  foci  of  disease  are  seen,  Tbe  pmcess  itself, 
the  details  of  wliit-h  can  not  be  discussed  here,  probably  always  begins  in  the 
spongy  substance  of  the  bocUes  of  the  vertebra?.  We  see  here,  on  section,  in 
incipient  cases,  roundish,  pale  reddish,  or  yellowish  nodules,  which  consist  of 
newly  formed  fungf>us  tissue — that  is,  tubercular  granulation-tissue.  The  bony 
substances  become  more  and  more  destn>yed  by  the  invasion  of  the  new  growth, 
%vhich  itself  shows  the  characteristic  tendency  of  all  tubercular  new  gn»wths  to 
cheesy  degeneration.  Thus  there  is  often  an  extensive  destruction  of  the  bixlies 
of  the  vertebra?,  which  later  on  also  involves  tiio  vertebral  processes,  the  intep- 
vertehral  disks,  and  tho  other  articular  connections  between 
the  different  vt;rtebi'a\ 

There  are  essentially  two  factors  to  be  considered  in  re- 
gard to  the  question  which  chiefly  interests  us  here — that  is, 
in  regard  to  the  occurrence  of  compression  of  the  spinal  cord. 
In  the  first  place,  it  Is  clear  that  the  complete  or  partial  tle- 
struction  of  the  Ijodies  of  one  or  even  more  vertelirre,  and  of 
their  articular  connections,  can  not  i*emain  witl«oul  influ- 
ence upon  the  tx>sition  of  the  other  adjacent  vertebrae.  In 
fact,  we  very  often  see  dislocations  of  the  vertebra^  as  a  result 
of  it  usually  by  the  pushing  backward  of  the  partly  de- 
Iroyed  vertebra  by  the  movements  of  the  vertebne  above 
id  below  the  diseased  portion  on  one  another  (see  Fig.  82). 
There  arises,  on  the  one  hand,  a  contraction  of  the  vertebral 
canal,  and  with  it  often  a  very  considerable  limit^ition  ijf  the 
space  for  the  cord ;  ujid,  on  tlie  other  hand,  that  chara<Meris- 
tic  projection  of  the  spinous  processes  in  the  region  of  the 
diseased  portion  of  the  vertebral  column  which  forms  the  so  called  Pott's  boss — 
the  angular  kyphoisis.  In  very  alight  degrees  of  the  cUaease  there  is  only  a  slight 
SO 
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projection  of  one  or  more  spinouB  processes,  hut  in  otlier  cases  it  ^adually  be- 
comes an  extensive  deformity  of  llio  vertebral  coltimn,  vvliicli  strikes  us  at  the 
first  glance.  It  goes  without  saying  that,  under  some  circumstances,  the  l*otl» 
boss  niay  be  entirely  absent  in  vertebnil  curies. 

Tlie  second  factor,  wbicli  is  often  to  be  considered  in  the  mechanism  of  com- 
pression of  the  cord,  is  the  formation  of  foci  of  cheesy  pus  on  the  posterior  surf; 
of  the  bjxlies  of  tlie  verlebra?.     8incc  tlxe  intianimatory  tubercular  new  growth 
Vfjlves  the  periosteum,  thei-e  are  often  formed  here  large  collections  of  cheeej 
which  are  situated  beneath  the  periosteum,  i*aise  it,  and  push  it  out  far  into 
vertebral  c«nal.     In  other  cases,  the  tubercular  new  growth  still  further  directly 
involves  the  outer  aurfa<'e  of  the  duiii,  an^  forms  here  extensive  cheesy  m 
which  of  course  may  also  cause  a  compression  of  the  cord.     The  inner  surface 
the  dura  at  the  corresponding-  parts  is  usually  markedly  injected,  but  a  direct  in- 
vasion of  the  pia  by  the  tultercular  process  tln'ough  the  dura  is  i-are. 

If  now^  a  considerable  contraction  of  the  %*ei'tebral  canal  have  arisen  from  dislo- 
cation of  the  vertebrce,  or  from  the  projection  inward  of  the  cheesy  purulent 
masses  into  Ihe  canal,  the  necessary  mechanical  consequences  in  the  spinal  cord 
itself  are  usually  to  be  recognized  with  e^ise.     The  coi*d  appears  smaller  at  tbt^H 
jjoint  of  compression.     If  the  narrow  part  correspond  to  a  l>end  in  the  vertehraS^B 
column,  we  car:  very  often  see  a  marked  any:le  of  bending  on  the  anterior  surface 
of  the  cortL     Tlie  consistency  of  the  coitl  at  the  part  alTected»  the  extent  of  which 
seldom  exceeds  a  few  centimetres,  is  usually  diminished ;  the  cord  is  soft  and  may 
be  easily  bent.     In  <i]d  cases  only  do  we  find  the  cord  itself  hartler  than  normal 
and  sc]ert>sed  {pide  infra).     It  is  very  remarkable,  however,  tiiat  often,  xis  we  have 
reiKiatedly  seen,  marked  symptoms  of  compression  may  be  present  during  life  with- 
out findin«:  any  coaiise  mechanical  lesion  of  tlie  cord  in  the  cadaver,  so  that  tlio 
cord  may  show  an  almost  perfectly  normal  appeai-ance.     As  in  the  ix^riphe: 
nerves,  so  in  the  spinal  coitl,  n  moderate  pressure  is  manifestly  enough  to  excite 
partial  break  in  the  conduction,  without  being  at  the  same  time  necessarily  associ* 
ated  with  an  actual  mechanical  destructitm  of  nervous  elements.     On  carefi 
microscopic  exammation  of  the  coi-d,  we  find  in  such  cases*,  in  spite  of  the  existem 
of  a  complete  paraplejoria  during  life,  that  most  of  the  nerve-libers  are  stDl 
pletely  preserve<l,  and  that  there  are  only  here  and  there  a  few  lacuna?, 
sponding  to  single  fibers,  which  have  been  destroyed.     This  discovery  is  especiallT 
interesting  because  it  makes  us  undcretaud  the  possibility  of  recovery,  even  iu 
apparently  severe  causes  (luh  Infra), 

Even  where  we  can  find  considerable  histological  changes  in  the  spinal  cortl, 
however,  where  the  softness  of  the  cowl  jjoints  to  a  coarse  lesion  of  it,  and  where 
the  microscope  shows  the  destruction  of  a  great  part  of  the  uormal  tissue  at  the 
[x>int  of  compression,  all  these  changes  are  merely  the  necessarj'  results  of  the 
purely  mechanical  pressure  on  the  spinal  cord.     As  we  must  maintain,  against  the 
theory  generally  received  at  present,  on  the  gi-ound  of  many  of  our  own  investi- 
gations, we  have  not  the  slightest  reason  U\  i*efer  the  tx^curi'cnce  of  paralysis  in 
spondylitis  to  a  secondary  myelitis.    Such  a  "  compression  myelitis  " — that  ia,  an 
inflammation  of  the  spinal  eord  arising  from  the  pressure  as  such— is  to  be  rejected 
from  general  pathological  rea.sfjns;  and  the  microscopic  examination  of  the  cord 
also  shows  nothing  which  points  to  an  inflammation,  or  which  may  not  bo 
entirely  the  result  of  mechanical  com])ression.     If  we  t-ake  a  portion  from 
soft  place  of  compi'essi<m  for  fresh  exaniinatton,  we  lind  sometimes  many. 
times  only  a  few,  granular  cells,  ncconling  to  the  amount  of  disintegrated 
medulla,  the  remains  of  which  are  taken  up  by  the  white  hlood-corpi 
wandering  cells.     If  we  make  stained  cross-sections  of  the  hardened  cord, 
under  the  microscope  no  signs  of  vascular  changes,  of  hypenemia,  of  accui 
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lion  of  ceDs  about  tlie  vcsi«?!s,  and  only  cxccptioiimjly  a  little  tniuinatic  hn?mor- 
rhage;  but  we  do  find,  besidc*s  mauy  still  preservod  nurve-Sbers,  other  liljers,  wliich 
jire  involved  in  the  disintegratioB  or  are  already  destroyed.  Very  commonly  the 
cliaiifjes  are  distributed  in  the  fomi  of  nodules.  We  find  groups  of  greatly 
iwoUen  axis-cylinders,  which  have  wholly,  or  almost  wholly,  lost  their  niedullary 
[ahcaths,  and  in  other  places  we  notice  already  the  sign&  of  their  disintegration,  or 
the  already  eiiii)ty  lacunae  in  the  meshes  of  tho  neuroglia.  If  the  destruction  of 
the  nervous  tissue  have  advanced  to  a  certain  degree,  there  is  in  the  later  stages,  ojs 
in  all  analogous  processes,  a  secondary  implication  of  the  neuroglia.  Now  fol- 
lows an  increase  of  the  interatitial  connective  tissue.  It«  proliferations,  wliich 
take  the  place  of  the  destroyed  nervous  tissue,  sc^em  ditfuse — at  first  loose,  but  later 
firm  and  fibrillary.  Thus  it  hapjwns  that  in  old  cases  we  find  notliing  at  the 
Ijoint  of  coniprc^ssion  bjit  a  luss  of  nerve-fibers  in  the  cord,  and  instead  of  it  there 
is  a  firm  tibrous  tissue.  All  the  changes  mentioned  are  always  mucb  more  devel- 
oped in  the  white  matter  of  the  coi-d  than  iu  the  gray. 

Finally,  after  i  more  protracted  compression  of  the  cord  we  iind  an  ascentling 
and  descending  secondary  degeneration  of  certain  systems  of  fibers  in  the  cord 
(irkie  infra). 

We  need  not  go  more  fully  into  the  details  of  compression  of  the  cord  from 
other  causes,  since  the  results,  as  far  as  they  are  of  a  purely  mechanical  nature, 
are  pi*ecisely  the  same.  In  cancer  of  the  vertebi'se  there  nmy  also  be  dislocations 
of  the  vertebral  column  after  the  dei^truetion  of  some  of  the  vertebra?,  but  usually 
the  compression  depends  upon  the  direct  gi-owth  of  the  newly  formed  tissue  into 
[the  dura.  In  these  cases  the  compression  of  the  nerve-roots  in  the  intervertebral 
foramina  is  also  of  importance. 

Clinical  History.— Many  cases  of  spondylitis  run  their  course  without  involving 
the  cord,  or  at  least  involving  it  only  in  quite  a  subi:»nlinate  fashion.  In  other 
cases  the  symptoms  of  disease  of  the  vertebra?  exist  for  u  long  tiuie  alone,  until  at 
last,  slowly  f)r  suddenly,  the  signs  of  compression  of  the  cord  are  added  to  them. 
Finally,  in  a  third  gr<nip  of  cases,  the  vertebral  diseajse  in  so  latent  that  only  the 
coitl  symptoms  are  prominent  in  the  type  of  the  disease,  and  tlio  disease  of  the 
vertebne  may  easily  be  entirely  overlooked. 

Usually  the  symptoms  of  the  developing  primai*y  disease,  the  affection  of  the 
.yertebrae,  precede  the  appearance  of  the  first  coihI  symptoms  l>y  sf>mc  time.  Tho 
patient  feels  a  dull  pain  at  a  definite  part  of  the  spine,  which  is  increased  by 
movements  of  the  trunk,  by  bending  or  straightening  up.  Many  patients  notice 
the  stitluess  of  the  vertebral  column  of  thenLsclves,  and  sometimes  even  a  begin- 
ning deformity.  The  first  cord  symptoms  UKually  consist  of  painful  sensations, 
which  aiH)!  not  confined  to  the  place  of  the  disease,  but  shoot  out  approximately 
along  the  course  of  the  nerve-paths.  These  pains,  which  are  due  chiefly  to  an 
irritation  of  the  nerve-roots  ciiused  by  the  compression,  extend,  according  to  the 
seat  of  the  affection,  into  the  shoulders  and  arms,  into  the  lateral  portions  of  the 
trunk,  or  into  tho  lower  extremities.  They  ai-e  sometimes  very  severe,  and  then 
they  usually  have  a  pronounced  ncui-algiform  character,  or  they  may  be  moi-e  dull 
and  dragging.  Besides  the  speci>il  pains,  there  are  also  many  forms  of  paraesthe- 
sia,  such  as  formication  and  cold  feeliugs. 

The  disturbances  of  motility  begin  to  appear  at  the  same  time  with  these  symp- 
►ms  or  soon  after  them.  A  stiffness  and  weakness  arise  which  imi>etlc  tho  gait, 
jualjy  not  in  bf>th  legs  at  once,  but  fli'st  in  one  and  then  in  tlie  other.  This 
increases  rapidly  or  sl«»wly,  and  it  may  finally  go  on  to  a  complete  motor 
lysis.  If  the  seat  of  the  affection  be  in  the  dorsal  vertebra%  as  it  usually  is,  or 
if  it  lie  in  the  lumbar  vortebne^  the  paralysis  affects  the  lower  extremities  only, 
and  the  arms,  of  oourae,  remain  intact;  but  iu  cervical  spondylitw  the  arms  are 
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usually  first  and  chiefly  affected.    Only  on  great  compression  of  the  cervical  eord 

is  the  conduct  ion  of  the  fibers  parsing  thnnigh  it  for  the  lower  extremitiee 
impaired,  and  then  there  are  also  disturbances  of  function  in  these. 

Disturbances  of  sensibility  ai-c  often  found,  iudoiK3ndcntly  of  the  pains  and 
parsesthesia?  above  mentioned,  but  in  many  cases  of  pressure  paralysis  they  arc 
present  in  only  a  comparatively  slight  degree.  It  seems  tliat  the  sensory  nerves 
resist  pressure  more  than  the  niottir  nerves,  just  as  in  the  pressure  paralyses  of 
peripheral  nerves;  but  possibly  their  position  in  the  gray  matter  of  the  posterior 
comua  protects  them  better  from  mechanical  attack  than  is  the  case,  for  example, 
with  the  motor  Abel's  in  the  pyramidal  tract  fsee  Figs,  fid  and  67),  The  fact  is 
that  often,  even  in  complete  motor  paraplegia,  there  is  little  if  auy  diminution  of 
sensibility,  and  that  marked  antesthesia  is  rare,  and  is  seen  only  in  the  last  stapes 
of  the  disease.  We  find  most  fi*equcntly  a  slight  bkmtui^  of  sensibility  equally 
to  all  forfns  of  sensation,  especially  to  the  sense  of  pain.  The  different  parts  of 
the  skin  not  infrequently  act  differently,  so  that  we  find  iiortions  with  quite  nor- 
mal sensibility,  as  well  as  very  antesthetic  portions. 

The  condition  of  the  reflextrs  is  interesting.  If  the  seat  of  the  compression  btt 
above  the  i*efiex  arc,  which  we  must  assume  to  be  in  the  lumbar  cord  for  the 
roilexes  of  the  lower  extremities,  w^e  should  expect  that  the  reflexes  would  persist, 
and  in  many  cases  even  be  increased,  corresponding  to  the  decline  in  the  inhibi- 
tory influences  coming  fi*om  above.  The  latter  takes  place  invariably  with  the  ten- 
don reflexes,  which  are  always  increased  in  tlie  lower  extremities  in  the  pressure 
paralyses  arising  from  the  cervical  or  dorsal  cord.  The  increase  of  the  tendon 
reflexes  may  v€i\ch  so  great  a  degree  as  to  show  in  the  lower  extremities  the  pro- 
nounced type  of  spastic  paralysis  (vide  itifra).  The  limbs  are  then  found  in  a 
rigid  tonic  extension,  they  can  only  with  difficulty  be  flexe<l  passively  on  ac^oun 
of  the  muscidar  resistance,  and  thoy  show  a  very  vigorous  ankle  clonus,  sfmietim 
degenerating  into  a  general  tremor  of  the  leg,  and  also  marked  patellar  i-eflex, 
adductor  reflex,  eie. ;  but  even  in  flaccid  paraplegia  the  tendon  reflexes  may  be 
quite  vigoi-ous.  In  cervical  spondylitis  the  tendon  and  periosteal  reflexes  in  the 
arms  are  also  increased  sometimes,  but  in  other  cases,  if  the  reflex  arc  be  injured, 
they  are  absent.  Where  the  seat  of  the  compi-ession  is  alxive  the  lumbar  cord,  tlie 
cutaneous  reflexes  sometimes  show  considerable  vigor,  but  then*  increase  is  much 
lass  frequently  as  marked  as  is  the  inci'eiuse  of  the  ttmdon  reflexes.  In  severe 
])re«5sure  paralyses  in  the  doj:sal  cord  the  cutaneous  reflexes  are  eveji  frequently 
diminished.  They  arc  probably  never  entirely  absent,  but  one  nmst  understand 
testing  them,  and  must  employ  long-continued  cutaneous  irritation,  such  as  pinch- 
ing and  pricking,  in  different  parts  of  the  skin  in  order  to  provoke  them. 

Trophic  disturbances  are  often  found  in  the  paralyzed  parts.  If  there  be 
severe  symptoms  of  sensory  irritation  there  may  sometimes  be  eruptions  of  her- 
pe.s,  corresponding  to  the  course  of  the  nerves.  More  frequently  thei^  htg  chronic 
disturbances  in  the  nutrition  of  the  skin  in  severe  and  long-continued  cases.  It 
becomes  di-y,  the  epidermis  scales  off,  and  the  nails  become  brittle.  Bedsores 
form  very  easily  in  severe  cases  on  the  sacrum,  on  the  buttocks,  on  the  inner  side 
of  the  knees,  and  on  the  heels,  especially  when  the  patient  has  insufficient  care. 
The  muscles  retain  their  normal  volume  and  tlRur  normal  electrical  excitability 
in  many  cases  as  long  as  their  trophic  center  remains  uninjuretl;  but  someiimes. 
even  when  the  point  of  compression  Is  alwve  the  lumbar  cord,  there  is  a  great 
atri>phy  of  the  muscles  of  the  legs,  although  the  electrical  reaction  i>f  the  nerves 
in  normiil,  or  at  most  a  little  reduced  in  quantity.  If  the  lesion  involve  the  lum- 
bar cord  itself,  or  the  flbej-s  of  the  ciiuda  equina,  in  caries  of  the  sacrum,  there 
must,  of  course,  1m?  an  atrc>phic  jMiralysis  in  the  legs,  with  reaction  of  degeneration. 
There  may  also  be  an  atrophic  paralysis  in  the  arms  in  cervical  si)ondy  litis 
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Disturbances  of  the  rectum  aiid  bladder  occur  in  almost  all  severe  cases  of 
pre^ure  paralyBis.  The  difficulty  of  micturitiou  is  often  au  eaily  symptom  of  the 
disease ;  later  on  there  is  compIetL>  retention  of  urine,  and,  in  the  more  advanced 
stages  of  the  dist^ase,  there  is  usually  incontinence.  With  this  the  danger  of  the 
development  of  cystitis  becomes  very  great.  The  bowels  are  usually  cuustipated, 
but  sometimes  there  is  alstj  incontinence  of  fan^es. 

Thus  we  sec,  under  some  circumstances,  in  compression  of  the  cord  the  whoio 

)Up  of  symptoms  arising  which  are  the  necessary  consequenoe  of  the  break 
Tn  conduction  in  the  spinal  cord,  and  which  we  shall  likewise  meet  again  in  vari- 
ous other  spinal  affoctions,  esi>ecially  in  myelitis  and  in  tumors.  Tlie  intensity 
and  selection  of  the  symptoms  must,  of  course,  vary  very  much  in  the  different 
case*.  If  the  compression  be  quite  slight,  there  arc  only  mild  symptoms  of  sensory 
irritation  and  slight  paresis.  One  of  the  earliest  and  most  constant  signs  of  a 
compression  of  the  cord,  in  the  dorsal  or  cervical  region,  is  a  decided  incniase  of 
the  patellar  reflex.  We  sometimes  find  it  at  a  time  wlien  there  is  scarcely  a  single 
other  cord  symptom  pi-eseut.  If  the  compression  increases,  the  paresis  becomes 
moi*e  marked,  the  disturbance  of  sensibility  is  greater,  and  vesical  disturbances 
arise,  until  finally  the  complete  type  of  an  entire  transverse  interruption  of  con- 
duction in  the  cord  is  developed;  but  the  latter  is  but  rarely  the  case,  since,  as  wts 
have  said,  the  conduction  of  seusorj'  impnissions  is  usually  not  wholly  alK>lished. 
The  time  reqmretl  for  the  development  of  the  symptoms  of  spinal  cumpreaaion 
ditfers  very  much.  They  souictimc^  attain  a  considerable  height  in  a  short  time, 
and  sometimes  they  develop  only  after  a  course  of  months.  Variations  in  the 
intensity  of  the  symptoms  are  frequent,  and  they  point  perhaps  to  a  corresponding 
variation  in  the  severity  of  the  compression. 

In  i-cgtiixl  to  the  result  of  pressure  pamlyses,  it,  of  course,  depends  first  upjm 
the  nature  of  the  primary  disease.  In  tumoi's,  especially  in  cancer  of  the  verte- 
bra3,  recovery  is  not  to  be  thought  of,  but  sixjudylitic  processes  without  di'^ubt  can 
recover,  which  is  by  no  mcc\us  in  contradiction  Uy  their  character  as  a  local  tuber- 
cular proce^.  In  this  connection  the  fact  i^  of  great  practical  importance  that 
even  th©  pressure  paralyses  may  be  completely  restored,  as  far  as  the  cause  of  the 
compression  can  be  removed  by  the  absorption  of  iuflaramatory  and  tuljcrcular 
new  growths,  so  that  a  complete  and  permanent  recovery  may  take  place  even 
after  the  paralysis  has  lasted  for  some  months,  or  a  year,  or  even  a  year  and  a  half. 
Such  recoveries  have  been  seen  in  great  numbers  by  othem  and  also  by  ourselves. 

Although^  accortling  to  thi^,  the  prognosis  in  a  part,  of  the  cases  of  pressure 
paralj^sis  from  sjiondylitus  is  comparatively  good,  still  many  other  cases  terminate 
unfavorably.  The  cause  of  this  lies  either  in  the  occurrence  of  dangerous sequeliP 
of  the  paralysis,  such  as  bedsores,  cystitis,  or  pyelo-nephritis,  with  fever  and  in- 
creasing general  weakness;  or  in  the  development  of  other  tubercular  diseases^ 
especially  phthisis,  or  more  rai'ely  miliary  tuberculosis  or  tubercular  meningitis^ 
which  prove  fatal, 

BiagnCMit.— The  frequency  of  the  pressure  paralyses  of  the  spinal  cord  admon- 
ishes us  to  examine  the  vertebral  column  carefully  in  every  case  of  spinal  disease. 
espe<'ially  if  the  case  can  not  be  put  under  one  of  the  special  types  of  systemic  dis- 
eases {vide  infra).  We  should  look  especially  for  the  stiffness  of  s|)ecial  parts  of 
the  vertebral  column  on  movements  of  the  head  or  trunk,  and  also  for  the  pro- 
nounced tenderness  of  single  vertebraE;  to  pressure,  ani  finallj',  as  a  most  im]x>r- 
tant  and  most  certain  sign,  for  the  deformity  of  the  vertebrtil  column,  the  marked 
projection  of  a  single  spinous  prt>c<5ss,  or  the  formation  of  an  e\'ident  angular 
kyphosis.  If  we  find  such  a  Pott's  boss  the  diagnosis  is  easy,  and  wo  can  then 
at  any  rate  refer  the  existing  cord  symptoms  to  a  compression  of  the  oord  caused 
by  a  disease  of  the  vertebrae. 
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The  diaf^osis  is  more  difBeuU  if  the  signs  of  an  afifectioia  of  the  vertebrae  be 
not  evident.  It  must  once  for  all  be  stated  that  vertebral  caries  doas  not  inva- 
riably and  necessarily  i-esult  in  a  manifest  Pott's  boss,  and  that  even  the  tender- 
ness of  the  vertebrae  to  pressure  is  sometimes  very  slight  in  spondylitis.  In  such 
case-B  the  examination  of  the  vertebral  cclumu  must  be  repeated  more  frequently, 
since  even  slight  anomalies  obtain  a  diagnostic  value  if  constantly  pi-eseut;  and 
I  he  whole  course  of  the  disease  is  also  to  be  considered.  Tlie  most  characteristic 
features  of  a  compression  of  the  cord  are  its  beginning  with  symptoms  of  sensory 
u'Htation,  the  preponderance  of  symptoms  of  motor  paralysis  with  comparatively 
little  disturbance  of  sensibility,  and  finally  the  frequent  asymmetry  of  the  symp- 
toms on  the  two  sides,  which  may  even  rec-ill  the  type  of  tlie  so-called  *'  unilateral 
lesion  "  of  the  spinal  cord  {cidf^  infra).  Sometimes  the  cause  of  the  spinal  symp- 
toms is  at  first  obscure,  and  later  on  in  the  disease  a  marked  anomaly  of  the  verte- 
bral column  develops. 

If  the  diagnosis  of  on  affection  of  the  vertebra  be  certain,  the  next  qu^tion  is 
as  to  the  nature  of  it,  especially  whether  we  have  to  do  with  a  spondylitis,  or  vritfe 
a  cancer  of  the  vertebnc.  Since  spondylitis  is  by  far  the  more  frequent 
we  must  always  think  of  that  first,  especially  in  young  people,  and  where  we  have 
the  forniatiou  of  a  pronounced  angular  kyphosis.  In  cancer  of  the  vertebrae  tlie 
coarser  changes  in  the  form  of  the  vertebral  column  are  generally  less  marked. 
This  develoiw  usually  in  older  people,  after  the  age  of  forty,  and  is  manifested  by 
the  great  intensity  of  the  initial  symptoms  of  sensory  irritation.  The  ''paraplegia 
dolorosa,'"  the  paralysis  of  the  lower  extremities  associated  with  severe  pains,  Is 
the  most  characteristic  symptom  of  cancer  of  the  vertebrae.  The  discovery  of  a 
primary  nodule  of  cancer,  as  in  the  breast,  or.  as  we  oui-selves  liave  seen,  the 
appearance  of  a  swelling  of  the  inguinal  gland?,  may  serve  to  support  the  diag- 
nosis. Finally,  a  certain  stress  is  to  he  laid  on  the  well-known  general  liabit  of 
patients  with  cancer,  and  on  tlie  jjcculiar  cancerous  cachexia. 

The  place  of  compression  is,  in  the  majority  of  cases,  to  be  recognized  by  the 
evident  localization  of  the  disea.se  of  the  vertebpse.  In  other  respects  the  same 
rules  hold  for  localization  which  we  shall  discuss  more  fully  in  the  description  of 
myelitis  in  the  following  chapter. 

Treatment,— In  rt^gaixl  to  the  special  treatment  of  spondylitis,  especially  the 
ortlioiKcdic  treatment,  we  must  J-efer  fo  the  text-books  of  surgery.  In  general, 
have  not  thus  far  gained  the  impression  that  a  particularly  favorable  influen 
can  be  exerted  on  the  symptoms  of  spinal  compression  by  contrivances  for  exlen 
siou  of  the  vertebral  column.  These  are  often  injudicious  where  there  is 
plegia,  since  they  increase  the  pain  and  make  it  harder  to  guard  against  bedsoi 
We  would  not  deny,  however,  that  in  many  cases  certain  supports  for  the  verte- 
bral column,  and  contrivances  for  extension,  may  be  used  to  advantage.  Perma- 
nent rest  in  bed  is.  at  any  rate,  always  of  the  greatest  importance.  I^ocal  applica* 
tions  to  the  vertebral  column  are  much  used— dry  cups,  painting  with  inline,  ajid 
especially  the  hot  iron.  The  use  of  the  latter  in  si>ondylitis  has  even  to-^lay  warm 
advocates,  and,  in  fact,  deserves  to  l^e  tried,  the  pwcedure  with  Paquelin's  thermo- 
cauterj'  being  especially  easy;  we  make  some  thnte  or  four  eschars  on  each  side 
of  the  diseased  vertebnr. 

Among  other  remedies  we  may  mention  .stabile  galvanization  at  the  point  of 
pressure,  and  the  eltK^trical  treatment  of  the  paralyzed  extremities*,  also  the  use  of 
baths,  especially  salt  baths,  and,  tinally,  the  internal  use  of  compounds  of  iodine — 
iodide  of  potas!*ium  and  iodide  of  iron.  In  regard  to  the  symptomatic  treatment 
we  will  refer  to  the  following  chapter. 

[In  a  few  cases  great  benefit  has  l>een  derived  from  trephining  the  vertebrae  and 
removing  the  inflammatory  products  which  have  compressed  the  cord.    In  some 
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cases  a  patient  who  was  coirjpIetelT  paraplegic  has  rogainod  considerable  use  of  the 
legs.  It  is  obvious  that  the  operation  should  not  be  too  long  delayed  after  symp- 
toma  of  pressure  have  once  developetl.— K.] 


CHAPTER  IV. 
ACUTB   AND  OHRONIO  BfTOLITIS. 

Preliminary  Eemarks.— The  pathological  processes  in  the  spinal  cord  known 
to  us  at  the  pre^seut  time  may  be  divided  ii»to  two  groups.  In  the  first  group  we 
find  this  pet^uliarity,  that  the  jwithological  changes  arc  confiueti  with  a  remarkable 
constancy,  to  certain  definite  parts  of  the  spinal  cord,  so  that  consequently  the 
clinical  synjptoins  of  the  disease  nmy  be  quite  exactly  detined.  To  this  group 
belongs  the  disease  known  as  anterior  poliomyelitis  (ttoXicI*-,  gray),  which  is  local- 
ized aluiost  exclusively  in  the  anterior  cornua  of  the  gray  matter  of  the  spinal 
conl,  and  also  a  chiaa  of  aifections,  such  as  tabes  doi-salis,  amyotrophic  lateral  scle- 
rosis, etc. J  in  which  perfectly  definite  fasciculi  in  tlie  coixl  ai-e  diseased.  From  the 
eomparistm  of  the  anatomical  lesions  in  these  cases  with  our  other  knowledge  as 
to  the  stnicture  and  functions  of  the  spinal  cord,  it  has  been  shown  that  the  dis- 
eased portions  occupy  a  distinct  position,  even  in  their  anatomical  and  physiologi- 
cal relations.  Hence  we  aiH?  justiiietl  in  terming  tiiese  aJfifections  of  the  cortl  sys- 
temic di.Heases.  We  can  not  at  present  give  a  coirect  explanation  of  the  remark- 
able fact  that  such  isolated  diseases  may  occur  in  pai'ts  of  the  cord  which  have 
perfectly  definite  fuuctions,  in  "systems  of  fibers."  We  miLst  imagine  that  the 
factors  which  cause  the  disease,  in  such  cases,  do  not  exert  their  inlluence  uiM>n 
the  whole  cord,  but  only  upon  the  fibers  and  cells  of  a  definite  system;  an  idea 
which  finds  a  fitting  analogy  in  the  action  of  many  |>oisous,  such  as  curare,  strych- 
nine, lead,  etc. 

Besides  the  systemic  diseases  thei-e  is  a  second  group  of  affections  of  the  cord 
in  which  there  is  not,  by  any  means,  such  a  limitation  of  the  process  to  definite 
portions  of  the  cord.  In  these  cases  the  disease  extends  more  or  less  widely  over 
the  cross-section  or  the  length  of  the  cord,  and  forms  either  one  large  focus,  or 
several  single  smaller  foci,  separate  fi-om  one  another.  To  this  group,  to  the  un- 
systemic,  diffuse  diseases  of  the  spinal  cord,  belong  the  haemorrhages  and  trau* 
matic  lesions  already  described,  and  the  new  gr^^wths.  the  acute  and  chronic 
"  inflammations  *'  of  the  cord  (diffuse  myelitis),  multiple  sclerosis,  etc. 

Since  m  the  diffuse  diseases  of  the  spiual  cord  all  those  portions  may  be 
affected  whose  isolated  affections  form  the  systemic  diseases,  of  course  all  the 
clinical  sym]itoms  of  the  latter  may  also  be  foxind  in  the  diffuse  affections;  for  the 
individual  syniptoms  of  spinal  disease,  as  such,  never  depend  upon  the  form  of  the 
pathological  pnx^ess,  but  only  upon  its  situation,  and  ui>on  the  irritatiou  or  inter- 
ruption of  conduction  in  certain  nerve-tracts  caused  by  it.  The  diagnosis  of  .spinal 
diseases,  therefore,  is,  in  the  first  place,  always  a  topical  diagnosis.  We  seek  to 
recogniae,  from  the  functional  disturbances  prominent  in  the  different  cases,  the 
place  in  the  cord  in  which  the  affection  must  lie  situated,  which  has  as  a  conse- 
quence these  disturbances.  By  comparing  all  the  existing  morbid  svmptoms,  and 
by  attending  to  the  functions  which  ore  still  normal,  we  can  decide  whether 
the  affection  Ls  limited  in  a  systemic  fashion  to  a  special  physiological  region,  or 
whether  it  extends  in  a  diffuse,  irregular  fivshion  over  a  greater  portion  of  the 
cord.     In  the  former  case  we  usually  have  no  difficulty  in  finding  a  connectioii 
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with  the  different  well-known  typical  forms  of  disoase;  in  the  latter  case  we  can 
at  least  decide  the  main  i>oiot,  as  to  the  extent  and  seat  of  the  disease,  and  then, 
from  the  whole  course  and  the  combination  of  the  morbid  symptoms,  we  can  also 
draw  our  conclusions,  as  far  as  it  is  possible,  a&  to  Ihc  form  iif  the  affection. 

After  these  g:eneral  remarks  we  will  pass  on  to  the  description  of  myelitis. 

^tiolog^, — Hardly  anything  certain  is  known  as  to  the  causes  of  diffuse  mye- 
litis, in  the  same  way  as  little  is  known  in  regard  to  the  aetiology  of  diseases  of 
the  spinal  cord  in  general.  We  often  see  the  disease  develop  in  men  previously 
healthy ^  without  being  able  to  discover  any  influence  which  may  act  as  a  cause  of 
the  disease.  In  those  cases,  too,  whore  we  may  at  least  ascribe  a  possible  aetiolog"- 
ical  significance  to  certain  conditions,  we  are  still  completely  in  the  dark  as  to  the 
manner  in  which  they  act. 

The  factors  which  seem  to  be  most  frequently  related  to  the  development  of 
myelitis  are  as  follows:  Exposure  to  cold,  esjiecially  repeated  wettings,  and  work- 
ing in  the  open  air  under  unfavorable  conditions;  bodily  fatigue  and  overexer- 
tion, especially  when  rombined  w^ith  the  factoi-s  first  named,  as  in  the  hardships 
of  war,  etc.  The  aHiological  .significance  of  piofound  emotions  and  sexual  ex- 
cesses, which  formerly  were  often  mentioned  in  the  aetiology  of  myeUtis,  is  ex- 
tremely doubtful  as  far  as  the  development  of  anatomical  changes  in  the  cord  is 
concerned. 

The  occasional  api^earance  of  spinal  disease  after  certain  acute  infectious  dis- 
eases, such  as  typhoid,  small-pox,  or  puerperal  affections,  favors  the  possibility  of 
infectious  causes;  but  these  cases  are  very  rare  in  comparison  with  the  great 
number  ^^f  cases  of  primary  myelitis,  and  their  anatomy  is  also  but  little  known. 
Syphilis  probably'  has  a  greater  importance,  although  our  knowledge  on  this 
point  is  not  so  broad  that  we  can  give  a  definite  description  of  *'  syphilis  of  the 
spinal  cord";  but,  at  any  rate,  it  is  qiute  striking  that  in  the  history  of  patienta 
with  diifuse  myelitis,  especially  in  myelitis  in  the  upper  dorsal  region,  we  quite 
often  get^  as  it  seems  to  us,  an  accoimt  of  a  former  syphilitic  infection.  Of  coiu-se, 
in  any  individual  case,  the  actual  connection  Itetweeu  the  two  diseases  can  hai-dly 
ever  be  proven  with  certainty. 

It  is  proven  with  regard  to  purulent  spinal  meningitis  that  inflanmiationa  of 
neighboring  organs  may  invade  the  spinal  cord.  In  most  of  the  other  cases  which 
are  usually  cited  in  regard  to  thi.s  point,  we  have  to  do  with  confusions  between 
lesions  of  the  cord  from  mechanical  pressui*e  and  actual  myelitis,  as  we  have 
explained  in  detail  in  the  previous  chapter  on  compression  of  the  cord.  Hence 
we  consider  it  unjustifiable  to  speak  of  a  "  tniumatic  myelitis  "  except  in  very  rare 
cases.  If  spinal  sjTnptoms  develop  after  an  injury,  we  usually  have  to  do  either 
with  the  type  of  symptoms  described  alK>ve  under  spiual  concussion,  or  with  genu- 
ine traumatic  lesions  of  the  vertebrae,  or  sometimes  perliaps  with  traumatic  ha?mor- 
rhages,  etc.,  which  always  excite  disturbances  in  the  functions  of  the  spiual  cord 
by  mechanical  conditions  alone.  Finally*  in  regard  to  the  theory  of  an  "ascend- 
ing neuritis *'— that  is.  the  supposecl  extension  of  iu\  inflammation  from  the  nerves 
to  the  cord— it  is  a  byp9thesia  that  is  still  very  mucli  in  need  of  further  con- 
firmation. 

Pathological  Anatomy. — Macroscopic  examination  of  the  cord  in  its  fresh  con- 
dition shows  no  marked  pathological  changes  exc-ept  in  a  small  number  of  cafiee. 
At  the  first  glance,  the  spiual  cord  often  seems  almost  completely  normal,  even  if 
there  have  been  severe  spinal  symptoms  during  Ufe,  and  sometimes  the  oimcities 
and  adhesions  of  the  pia,  which  often  strike  us  at  first,  have  no  practical  importance. 
If  we  te.st  the  consistency  of  the  corti  carefully  by  touching  it,  of  course  a  change 
in  it  often  strikes  the  practiced  exatniner,  since  the  cord  over  a  definite  extent  la 
eittier  softer  and  more  flexible,  or,  on  the  other  hand,  harder  and  firmer.     If  we 
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now  make  a  number  of  crofis-fiections  through  the  cord,  we  notice  that  the  sub- 
stance of  the  cord  rises  up  more  on  section,  that  the  outJine  of  the  gray  matter  is 
less  distinct,  and  especially  that  the  white  matter  is  of  a  redchsh-gray  color,  and 
that  sometimes  there  is  also  a  reddish,  h ypera'mic  coloring  of  the  gray  matter.  In 
some  cases  we  can  recognize  small  capillary  hjeniorrhages  with  the  naked  eye, 
but  the  macroscopic  examination  of  the  fresh  cord  is  never  suthcieut  for  the  pre- 
cise deteruii nation  of  the  extent  and  intensity  of  the  disease. 

The  changes  are  much  moJ*e  plainly  risible  if  we  harden  the  cord  in  chromic 
acid,  or  Miilier's  tluid,*  for  at  least  eight  or  ten  weeks*  All  the  normal  parts  of 
the  white  matter  of  the  cord  assume  a  dark-green  color  from  the  acid,  which  is 
rt'ally  due  to  the  staining  of  the  medullary  sheaths.  The  diseased  ix>rtious,  in 
which  the  medullary  sheaths  are  mainly  if  not  entirely  absent,  are  thus  often 
very  sharply  distinguished  frt>m  the  healthy,  dark-green  portions.  Since  similar 
differences  in  color  between  healthy  and  diseased  tissue  are  also  noticed  in  the 
gray  matter,  although  less  sharply  defined,  the  cross-section  of  the  cord,  well 
hardeiietl  in  chromic  acid,  usually  gives  quite  a  correct  idea  of  the  extent  of  the 
disease. 

We  obtain  more  precis^e  dbclosores,  however,  as  to  the  form  of  the  anatumical 
clianges  by  microscopical  examination.  When  made  on  tlie  fresh,  unhardeued 
cord,  it  affords  little  information.  The  presence  of  numerous  granular  cells  {vide 
infra)  in  fj*esh  teused-out  pi'oparations  is  the  only  thing  that  is  important,  since 
they  show  with  certainty  the  existence  of  a  pathological  ehange.  If,  however,  wo 
make  fine  cross-sections  of  the  hardened  cord,  and  stain  them  with  carmine  or 
some  similar  staining  fluid,  even  the  naked  eye  notices  at  tirst  a  marked  difference 
between  the  disease*!  and  the  healthy  tissue,  since  the  former,  which  is  alnioHt 
always  richer  in  connective  tissue,  has  a  much  darker  staining,  and  thus  is  distin- 
guished from  the  brighter  normal  tissue.  The  microscopic  examination  now  shows 
that  in  the  diseased  jiarts  the  normal  nerve-tissue  has  been  almost  wholly  or  at 
least  partly  destroyed.  Only  occasionally  do  we  see  nerve- fibers  of  normal  appear- 
ance remaining  here  and  thens.  In  other  places  the  Abel's  tliat  are  still  visible 
are  smaller  and  atn  iphied,  and  the  axis-cylinders  have  in  part  lost  tlieir  nmlullarj- 
sheaths,  or  are  swollen.  Tlie  changes  in  the  ganglion-cells  are  harder  to  foHow, 
but  in  more  advanced  cases  they  also  show  marked  signs  oF  destruction  ;  they  are 
contracted,  nnuider.  and  liave  lost  their  proceinses.  The  increase  of  the  connective 
tissue  corresponds  to  the  destruction  of  the  nerve-substance.  The  meshes  of  the 
neuroglia  extend  and  swell,  so  I  hat  the  space  formed  by  the  destruction  of  the 
nerve-tissue  is  in  great  measure  taken  up  by  connective  tissue.  The  older  the 
process,  the  firmer  and  more  fibrous  is  the  connective  tissue.  The  nuclei  of  the 
neuroglia  increase  in  number,  and  we  often  find  a  very  great  increase  in  those 
peculiar,  flat,  connective-tissue  cells  with  many  processes,  first  described  by  Dei- 
ters,  and  nameil  after  him— the  so-called  "  Deiters'  spider-cells,"  The  fatty  granu- 
lar cells  are  also  easily  recognized  in  hardened  preparations,  so  long  as  they  are 
not  treated  with  alcohol.  They  lie  in  the  interstices  between  the  meshes  of  the 
neuroglia,  and  are  especially  numerous  about  the  vessels.  They  are  to  be  regarded 
eitlier  as  white  blood-corpuscles,  or  as  endothelial  cells  from  the  sheaths  of  the 
vessels,  which  ha%'e  taken  up  the  fat  from  the  disintegrated  nerve-substance.  If, 
^iherefora,  the  process  be  still  fresh,  or  if  it  be  still  advancing^  the  fatty  granular 
globules  are  to  be  met  with  in  great  numbers,  while  in  old,  sclerosed  nodules,  only 
a  few  of  them,  or  scarcely  any,  are  to  be  found.  The  changes  in  the  vessels  are 
usually  very  striking.    They  are  often  dilated  and  congested.    Here  and  there 

[*  The  formulA  for  M&Ucr^a  fluid  u  as  follows :  Two  «id  a  half  puti  of  poUwlo  biobrotQate>  odo 
of  iodk  •ulpbftto,  Mid  Olio  htmdrod  porta  of  witer.— TiAirt.1 
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there  may  be  hi^morrhages.  The  vascular  walls  are  thickened,  especially  in  old 
ises,  and  Bometime^  have  become  peculiarly  horo(>ie:eneous — "  hyaline  deg^Dera* 
ion  '* ;  and  a  large  twcumiiUtiuu  of  nuclei  may  be  found  about  the  vessels.  Th^l 
so-called  corpora  aniylacea  are  sometimes  present  in  great  numbers,  and  some- 
times they  are  only  scanty.  Their  significance  and  their  genesis  are  stil]  un- 
known. 

The  extent  of  the  whole  process  varies  very  much  in  different .  cases.  We 
usually  find  one  main  focus  of  myelitis,  which  extends  in  a  diffuse  manner 
over  the  greatest  part  of  the  transverse  section  of  the  spinal  cord,  and  may  reach 
up%vard  and  downward  for  a  space  of  live  to  ten  centimetres  or  more.  The  dor- 
sal portion  of  the  cord  is  most  frequently  affected  (dorsal  myelitis),  the  uppr^r  half 
being  usually  most  involved,  but  in  some  cases  the  lower  half  is  chiefly  affected. 
Nearly  the  whole  of  the  dorsal  cord  i.s  often  the  seat  of  a  dilfuse  inilammatoryj 
affection,  which,  of  course,  differs  in  extent  at  different  levels.  In  other  cases 
chief  focu-s  of  disease  is  in  the  cervical  cord  (cervical  myelitis),  while  it  is  most  rai 
in  the  lumbar  cord  (lumbar  myelitis).  We  often  find  small,  distinct  foci  in  the 
vicinity  of  the  main  focus.  In  all  severe  cases  there  develops  later  on  a  systemic 
ascending  and  descending  secondary  degeneration  [vide  infra). 

We  have  intentionally  avoided  any  division  *jf  the  process  into  different  stage^^ 
because,  according  to  our  pi'csent  knowledge,  this  can  be  only  artificial.  As  a 
general  rule,  the  cases  whei'e  the  cord  is  soft  and  has  more  of  a  reddish-gray  color, 
where  the  fatty  granular  cells  are  still  abundant,  and  the  meshes  of  the  neuroglii 
are  not  yet  fibmus,  may  bo  considered  as  l)eIonging  to  the  comparatively  more 
acute  and  fresher  stages;  whOe  in  the  older  cases  the  cord  has  become  firmer, 
"  sclerosed,"  in  the  affected  part,  through  the  formation  of  a  denser  fibrillary  con- 
nective tissue,  and  it  has  more  of  a  gi-ay  appearance;  but  wo  can  not  draw  a  sharp 
distinction  between  acute  and  chronic  myelitis  in  regai'd  to  their  pathological 
anatomy.  Genuine  transvei-se  myelitis  always  shows  a  chronic  course*,  and  many 
cases  deserve  the  name  of  "acute  myelitis"  in  their  clinical  aspect  only  in  so  far 
as  the  beginning  of  the  morbid  symptoms  is  acute  and  rapid.  We  may  entirely 
disregard  actual  abscess  of  the  cord,  bci-ause  it  is  so  rare  that  it  very  seldom 
comes  intf>  question  as  an  independent  disease.  It  is  still  undecidetl  whether  there 
is  a  softening  o^  the  cord  analogous  to  the  foci  of  softening  in  the  brain— that  is, 
as  a  result  of  an  obstruction  of  the  vessels  by  a  thrombus  or  embolus.  At  anyJ 
rate,  an  actual  softening  of  the  conl  is  quite  mre— that  is,  a  change  of  the  substance 
of  the  cord  into  a  soft  pulp,  which  contains  nothing  but  the  remains  of  the  nerve- 
tissue  and  some  fatty  granular  cells.  We  have  seen  ourselves  only  one  such  case, 
in  the  lower  dorsal  I'cgion,  which  lasted  two  years  as  a  chronic  transverse  myelitis, 
and  ended  fatally. 

The  Individual  Symptoms  of  Myelitis,— The  course  of  transverse  myelitis  differs 
so  much  in  the  different  causes  that  it  is  im|>ossible  to  give  a  piehire  of  the  diseasB^ 
which  will  l>e  genemlly  applicable.  According  as  one  or  another  part  of  the  coi 
in  involved,  the  clinical  sj^nptoms  will  affect  chiefly  the  sensibility  or  the  motility, 
the  tTOphic  functions  or  the  reflexes,  and  wiU  be  present  in  the  upper  or  the  lower 
extremities,  or  in  both  at  once.  The  following  description  will,  therefore,  be 
devoted  first  io  the  single  symptoms,  and  will  give  the  inferences  which,  accord- 
ing to  the  present  state  of  our  knowledge,  may  be  drawn  from  their  presence  as 
the  seat  and  the  extent  of  the  anatomical  process. 

1.  Symptoms  of  M<:>tor  Paralysis  arc  not  only  the  chief  symptoms^  as  a  rule, 
in  well-d^velopefl  myelitis,  hut  are  often  the  fsi*st  sign  of  the  beginning  of  the 
ease.     The  patient  feels  at  first  only  a  slight  weakness  in  one  or  both  legs  •  he  getf^ 
tired  more  easily  in  walking,  and  begins  to  '*  drag"  his  legs  after  him.    The  motor 
uWeakness  gradually  becomes  greater  and  increases  to  complete  paralysis*    The 
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patient  is  theu  bed-ridden,  and,  finally,  can  not  make  the  least  active  movement 
witli  his  Ipgs.     Tlie  symptoms  of  paralysis  in  the  arms  ar©  analogous. 

Since  the  chief  t>aths  for  the  conduction  of  voluntary  motion  are  situated,  as 
we  have  aeeu,  in  the  lateral  columns  of  the  spinal  cord,  and  ei?pocially  in  the 
lateral  pyramidal  b-act^  we  conclude,  in  every  spinal  disease  whei'«  syraptoras  of 
paralysis  are  present,  that  there  is  an  interruption  of  this  tract — that  is,  an 
implication  of  the  posterior  portions  of  the  lateral  colunms.  Since  in  transverhc 
myelitis  the  whole  cross-section  of  the  cord  is  more  or  less  involved,  the  paralysis 
also  extends  to  the  two  halves  of  the  body:  motor  pampleiria  is  the  characteristic 
form  of  paralysis  for  transverse  myelitis.  Paraplej^fia  of  the  lower  extremities 
may  of  course  arise  wherever  the  myelitis  is  situated,  whether  in  the  luralxir, 
dorsal,  or  cervical  iM^pjion;  but  the  upper  extremities  necessarily  remain  entii*ely 
free  in  every  dorsal  or  lumbar  myelitis.  The  occurrence  of  paretic  symptoms 
here,  and  the  final  development  of  a  brachial  paniplep:i*i|  point  with  ceilainty  to 
an  implication  of  the  cervical  region,  to  a  cervical  myelitis.  If  the  8>^nptoms  of 
paralysis  are  not  alike  in  the  two  corresponding  extremities,  hut  are  more  marked 
on  one  side  than  on  the  other,  the  anatomical  affection  must  also  be  more  intense 
on  that  side  of  the  cord  than  on  the  op|Hisite  side. 

2.  Symptoms  of  Motor  Irritation  of  various  sorts  are  often  seen,  both  at  the 
beginning  and  during  the  whole  course  of  myelitis.  Single  twitch ings  come  on 
spontaneously  in  the  limbs.  >vhich  are  at  the  same  time  paralyzed,  or  at  least 
paretic,  and  these  twitching^  are  short  and  rapid  or  slow  and  persistent.  The 
thighs  are  drawn  up  on  the  abflomen,  or  there  are  severe  s|)asms  of  the  extensors. 
The  interpretation  of  tlie«e  symptoms  is  not  always  easy.  It  is  often  particularly 
hard  to  decide  whether  they  an?  the  rp.sult  of  a  direct  irritation  of  motor  fibers 
in  the  cord,  or  whether  they  iTprcsent  i*eflexes  (vide  infra).  The  value  of  the 
symptfims  of  mot<3r  irritation  for  the  localization  of  the  disease  is  accordingly 
slight,  but,  of  course,  in  these  cases  we  must  chiefly  confiider  tlie  motor  tracts  in 
the  lateral  columns. 

Ataxia  and  intention  tremor  are  comparatively  rare,  hut  they  are  most  frequent 
in  the  upper  extremities.  Tliey  are  also  seen  in  the  stagt!  of  convalescence  in 
acute  cases. 

3.  DisTlTRBANOES  OP  SEJraiBrLiTY.^The  disturbances  of  sensibility  usually 
appear  to  a  marked  degree  only  in  the  later  stages  of  the  disease.  At  the  outset 
we  usually  notice  merely  mild  symptoms  of  sensory  imtation.  such  as  formication, 
prickling,  numbness,  a  woolly  feeling,  etc,,  while  severe  ijain  is  hardly  ever 
present  in  transverse  myelitis,  and  hence  it  always  points  to  some  affei'tion  of  the 
vertebra?  or  the  meninges.  Slight  diminution  of  sensibility  is  often  to  be  made 
out  early  on  careful  examination,  but,  in  many  cases,  the  sensibility  remains  for  a 
long  time  wholly,  or  almost  wholly,  intact,  either  because  the  localization  of  the 
disease  s^wrcs  the  sensory  portions  of  the  cord,  or  because  the  sensory  paths  of 
conduction  ai'e  more  resistant,  or  can  act  vicariously  for  one  another  to  a  higher 
degree.  In  the  further  course  of  the  disease^  however,  there  are  almost  always 
more  marked  disturbances  of  sensibility:  at  first  a  simple  diminution  in  the  sensi- 
tiveness of  the  skin,  sometimes  partial  paralyses  of  sensation,  analgesia,  paralysis 
of  the  sense  of  pressure,  and  finally  frcfiuently  a  complete  anaesthesia.  On  the 
other  hand,  we  see  in  many  cases  a  striking  hyperEesthesia  to  painful  stimuli, 
such  as  a  pin-prick. 

From  the  presence  of  marked  disturbances  of  sensibility  we  can  conclude  with 
certainty  that  there  is  an  affection  of  the  posterior  columns,  and  especially  of  the 
posterior  cornua  of  the  gray  matter.  With  marked  amesthesia  the  latter  are 
always  involveil.  It  is  still  very  doubtful  whether  the  statement  made  by  Schiff, 
that  the  conduction  of  painful  sensations  is  chiefly  in  the  gray  matter,  and  the 
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conduction  of  tactile  sensations  is  chiefly  in  the  white  matter,  holds  in  man.  The 
pathological  facts,  as  we  have  said  before,  also  give  no  suijp<.»rt  at  all  to  the  theory 
that  there  are  sensory  fil>ers  in  the  lateral  columns  io  man. 

The  disturbance  of  sensibility  gives  important  service  in  estimating  the  height 
at  which  the  affection  in  the  cfji-d  is  situated.  If  we  seai-ch  on  the  tnink  for  the 
line  where  the  cutaneous  sensibility  becomes  normal,  we  may  place  the  upi^er 
boundary  of  the  myelitis,  as  far  as  it  disturbs  the  sensibility,  at  approxiunitely  the 
same  level.  In  myelitis  in  the  lumbar  region  the  disturbance  of  sensibiUt}* 
reaches  to  the  umbilicus,  or  even  a  little  higher;  in  myelitis  in  the  lower  dor- 
sal i-egion  it  I'eachcs  about  to  the  lower  end  of  the  sternum;  in  myelitis  iu  the 
upper  dni*sal  region  to  the  level  of  the  axilhe;  and  in  cervical  myelitis  the  sen- 
sibility of  the  upper  extremities  is  also  imi>aired,  but  ctmiplete  anietithesiti  is  very 
rare. 

4.  CUTiLNEors  Replkzks.— A»  is  well  known,  the  reflex  arcs  in  the  cord  are 
found  at  about  the  same  level  as  the  centripetal  scusoi-y  and  the  centrifugal  moUir 
Kbors,  They  are  also  connected  with  fibers  which  come  from  above,  and  to  which 
must  be  ascribed  the  property  of  reliex  inhibition.  If  these  fibers  above  the  reilex 
arc  are  put  into  a  state  of  irriUilion,  the  reflex  is  thei-eby  impaired;  but  if  the  con- 
duction be  broken  in  these  libers,  the  reflex  activit3'  apix?ai"s  incivased,  the  reflex 
comes  on  at  a  weaker  irritation,  and  the  contraction  Is  more  vigorous.  If  the 
reflex  arc  itself  be  broken  at  any  point,  the  retlex  must  disappear. 

The  data  from  the  examination  of  the  patient  may  generally  bo  harmonized 
with  this  scheme,  although,  of  course,  the  reality  probably  shows  more  complicated 
conditions.  In  extensive  lumbar  myelitis,  by  which  the  refle.x  path  in  the  lum- 
bar cord  is  broken,  the  cutaneous  reflexes  in  the  lower  extremities  must  bo  dimin- 
ished or  ai)SQnt.  In  these  cases  the  loss  of  sensibility  runs  about  parallel  to  the 
diminution  of  the  rellexes.  In  dorsal  and  eervioal  myelitis,  however,  the  reflex 
are  in  the  lumbar  cord  i*emaiu5  unimpaii*Gd,  but  the  conduction  of  sensory  impres* 
sions  to  the  brain  may  very  well  be  interrupted.  In  the^e  cases  the  cutaneous 
reflexes  are  retidned,  even  when  thei'e  is  anttsthcsia;  or,  if  the  reflex  inhibitory 
influences  be  removed,  they  are  decidedly  increased.  The  cutaneous  reflexes  in 
tlie  legs,  however,  may  be  diminished,  even  in  disease  above  the  lumbar  cord,  in 
which  case  we  must  iniaguie  a  loss  of  irritability  in  the  fibers  which  take  part  in 
the  reliex,  or  an  irritation  of  the  reflex  inhibitory  fibers.  The  cromaster  reflex 
has  its  i*ertex  arc  about  at  tlie  point  of  exit  of  the  first  lumbar  nerves;  diseases  of 
the  cord  at  this  point  must  therefore,  under  some  circumstances,  cause  a  disajipear- 
ance  of  the  reflex.  Of  the  abdominal  reflexes  the  upper,  epigastric,  corresponds 
about  to  the  level  of  the  fourth  to  the  seventh  dorsal  nerves,  and  the  lower 
abdominal  reflex  proper  to  the  lower  poHion  of  the  dorsal  cord. 

5,  Tendok  Rkfi^EXRs.  —The  same  rules  gt^ncmlly  hold  in  judging  of  the  ten- 
don reflexes  as  are  to  be  considered  in  judging  of  the  condition  of  the  cutaneous 
reflexes.  We  know  comparatively  little  of  the  course  of  the  reflex  arc  of  the 
patellar  reflex  in  the  lumbar  cowL  It  lies  about  at  the  levels  of  exit  of  the  second 
to  the  fourth  lumbar  nerves.  We  know,  also,  that  the  reflex  fails  as  soon  as  the 
middle  part  of  the  ix)sterior  columns  Csee  the  chapter  on  tabes  dorsalis)  or  the 
anterior  cornua  of  the  gray  matter  of  the  lumbar  cord  are  nmch  diseased.  The 
Achilles'  tendon  reflex,  or  the  ankle  clonus,  has  its  reflex  arc  at  the  level  of 
the  flrst  sacral  nerves.  It  is  always  absent  in  extensive  disease  of  the  posterior 
columns  and  of  the  gray  matter  in  the  corresponding  portion  of  the  lumbar  cord, 
so  that,  besides  the  other  symptoms,  the  absence  (jf  the  tendon  reflexes  in  the  lower 
extremities  is  one  of  the  most  important  points  for  the  diagnosis  of  a  myelitis  of 
the  lumbar  cord.  In  almost  all  inflammations  above  the  lumbar  cord — that  is,  id 
dorsal  and  cervical  myelitis— there  is,  however,  a  very  decided  increase  of  the 
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tendon  reflexes,  the  result,  as  we  must  suppose,  of  the  lo«s  of  the  reflex  inhibitory 
influences.  We  have  a  certain  right  to  assume  that  the  fibers  which  influence 
the  coudition  of  the  tendon  reflexes  run  chiefly  in  the  latonil  coUunusofthe 
spinal  cord,  but  that  they  are  not  identical  with  tlie  fibers  of  the  lateral  pyramidal 
tracts  which  serve  for  voluntarj'  motion  (see  the  chapter  on  spastic  spinal  paraly- 
sis). We  may  therefore  assert  that,  with  a  considerable  increase  of  the  tendon 
reflexes  in  the  lower  extremities;,  the  seat  of  tlie  myelitis  must  be  above  tlic 
lumbar  cord — that  is,  in  the  cervical  or  dorsal  cord — and  that  in  these  cases  wo 
liave  bo  supp<5se  that  the  hiteral  columns  are  chiefly  implicated.  In  cer\Mcal 
myelitis  Ihu  tendon  i-^flexes  in  the  upper  extreiiiitios  are  often  considerably  in- 
creased. 

We  have  already  said,  on  po^  544  et  seq.^  what  is  necessary  in  regard  to  the 
difTereiit  signs  of  the  increased  tendon  i-eflext^s,  the  exaggerated  patellar  i-eflex, 
ankle  clonus,  the  ijeriosteal  reflexes,  etc.  The  peculiar  chai*acter  which  the 
paralysis  of  the  legs  assumes  from  a  considerable  increase  of  the  tendon  reflexes 
at  the  same  time  will  be  described  more  fully  in  the  chapter  on  "spastic  spinal 
paralysis  "  (vide  infra). 

tf.  DisTTRBAJfCES  IN  THE  BLADDER  A?9D  REcmi.— Disturbances  in  micturition 
are  one  of  the  conunouest  symptoms  of  myclitli.  The  first  rnauifcstatian  is  usu- 
ally a  difliculty  in  micturition;  the  patient  has  to  strain  and  to  wait  longer  before 
urinating.  Tliere  may  finally  be  a  complete  retention  of  urine  fn^m  partUysis  of 
the  detrusor  urinae.  In  the  later  stages  of  the  disease,  however,  there  is  usually  a 
paralysis  of  the  sphincter  vesicae,  and  consequently  incontinence  of  urine.  The 
disturbances  of  the  bladder  give  no  points  for  the  localization  of  myelitis*  since 
they  may  occur  with  disease  at  any  level  of  tho  spinal  oortl;  but  we  believe  we 
are  right  in  assuming  that  they  always  permit  us  to  decide  tliat  the  jwsterior 
columns  of  the  cord  art"  involved. 

The  clinical  signifleance  of  disturbances  of  tlie  bladder  in  myelitis,  and  in 
many  other  disea.se>*  of  the  cord,  apart  from  the  great  distres:ii  and  discomfort  for 
the  patient,  lies  in  the  fact  that  they  very  often— almost  always  in  severe  crises— 
give  rise  to  the  development  of  cystitis.  In  retention  of  urine  the  use  of  the 
catheter,  by  which  inflammatory  irritants  ai*e  often  brought  into  the  bladder,  in 
spite  of  all  attempts  at  disinfection,  leiids  to  decomposition  of  the  urine  and  to  cys- 
titis; but  where  there  is  also  incontinence,  the  im]>erfect  closure  of  the  sphincter 
and  the  constant  presence  of  stagnating  and  decomposing  urine  in  the  urethra  are 
the  causes  of  the  entrance  of  these  irritants  Into  the  bladder.  If  cystitis  have 
develope<l,  it  may  1)C  f^dlowed  under  some  circumstances  by  iiyelitis  and  puru- 
lent pyelo-nopbritis  (r/V/f  infra),  which  conditions  are  often  the  immediate  cause 
of  death  from  the  sequela^  connected  with  lhen>,  such  as  fever,  which  is  sometimes 
associated  with  chills,  general  wctaknesa,  and  emaciation. 

Defecation  is  also  distuH>ed  in  many  cases  of  myelitis.  There  is  usually  con- 
stipation at  first,  which  may  depend  either  uixm  weakness  of  the  intestinal  peri- 
stalsis, or  upon  paresis  of  the  abdominal  muscles,  Sometimes  the  constipation 
reaches  such  a  degree  that  the  bowels  move  f>nly  at  intervals  of  one  or  two  weeks. 
In  many  severe  cases  there  is  finally  incontinence  of  faeces,  as  a  result  of  paralysis 
of  the  sphincter  ani.  We  can  give  no  details  afi  to  the  localization  of  the  nerve- 
tracts  in  the  cord  which  take  part  in  defecation. 

We  have  yet  to  note  that  micturition  and  defecation  are  often  aroused  refiexly 
in  an  abnormal  fashion  wheie  there  is  increased  reflex  irritability.  On  irritation 
of  the  skin  over  the  thighs,  the  perineum,  the  gluteal  region,  etc.,  there  is  often 
an  involuntary  conti-action  of  the  bladder,  associated  with  loss  of  urine. 

In  conclusion,  we  may  mention,  as  an  addendum,  that  the  sexual  functions  are 
often  considerably  disturbed  in  many  cases  of  myelitis,  and  finally  may  be  wholly 
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lost.     The  tracts  involved  here  lie  probably  chiefly  in  the  upper  lumbar  cord,  but 

their  pi-ecise  localiziitiou  (posterior  ci:»lunms  !)  is  still  unknown. 

7.  Trophio  Disturbances. — The   ti^pbic  coiitlitioii  of  the  paralyzed  muscles 

afTords  extremely  important  points  for  diagnosis.     In  cervical  and  dorsal  myelitic 

the  trophic  centers  in  the  lutnlxir  coi-d  for  the  mus- 
cles of  the  legs  remain  intact;  the  paralyzed  muscles, 
thi5reforc,  retain  es.seutially  their  normal  volume, 
and  especially  tlieir  normal  electrical  excitability. 
Evon  in  such  cases  the  muscles  are  sometimes  flab- 
bier and  of  lesser  girth  than  under  normal  condi- 
tions, but  this  de|)ends  partly  on  tlie  decline  in  the 
general  nutrition,  and  partly  perhaps  on  the  lack  of 
movement,  the  ''atrophy  of  inactivity."  Only  occik- 
sionally  do  we  find  more  marked  muscular  atrophy, 
but  it  is  of  a  simple  character  and  not  degenei'ative, 
and  hence  without  reaction  of  degeneration;  hut  if 
we  Und  in  myelitis  a  genuine  degenerative  atrophy, 
with  reaction  of  degeneration  in  the  muscles  of  the 
lower  extremities,  we  can  from  this  draw  a  definite 
conclusion  that  the  anterior  gray  cornua  or  the  filxjrs 
of  the  anterior  roots  in  the  lumbar  cord  are  aJffected 
(see  page  r);J8).  In  an  analogous  fashion  degenera- 
tive atn»pliy  with  reaction  of  degeneration  in  the 
muscles  of  the  upper  extremities  {xiints  to  an  aifec- 
tion  of  the  anterior  gray  matter  in  the  cervical  cord. 
Ti*oi>hic  disturbances  in  the  skin  are  also  frequent, 
but  they  have  no  definite  diagnostic  significance. 
We  often  tiiid  tlie  skin  di-y,  hard,  with  a  scaly  epi- 
dermis, and  the  nails  thickened  and  brittle.  E.Tcep- 
lionally  there  are  eruptions  of  herj>es,  urticaria,  etc. 
Vaso-molur  disturbances  also  occur.  Sometimes 
the  i>aralyzed  extremities  show  a  mottled,  cyanotic 
reddening,  and  feel  cold.  Slight  cedema  is  quite  fre- 
quently present  in  the  paralyzed  imrts.  Disturb- 
ances of  tbe  sweat  secretion  are  not  infrequent  We 
And  either  tliat  it  is  absent  or  that  there  is  a  great 
increase  in  it,  so  that  the  paralyzed  parts  are  con- 
stantly moist.  All  these  symptoms  have  no  value  at 
present  for  the  special  topical  diagnosis. 

The  frequent  occurrence  of  l)odsoreB  in  the  sacral 
region,  over  the  gluta^i,  or  more  mrely  on  the  feel 
or  the  inner  side  of  the  knees,  is  of  great  practical 
importance.  Although  trophic  and  vaso-motor  in- 
tluence^s  may  play  a  pjirt  in  their  origin,  still  their 
ultimate  cause  is  always  to  be  found  in  external 
conditions,  pressure,  uncleanliness,  etc.  The  more 
faulty  the  care  of  the  patient  Is,  the  easier  bedsoi*os 
arise.  With  completely  paralyzed  and  anaesthetic 
patients,  with  incontinence  of  urine  and  fseces,  of 
course  they  sometimes  can  not  be  wholly  and  jier- 
maueutly  Avoided,  even  with  the  most  careful  man- 

Fio.  fts.— A,  fHa^ram  df^iBni^d  ^o    agemcnl.     Tlie  extent  to  which  a  bedsore  may  ivach 
bre to  th^' spinal  beguwntd.         IB   sometimes  absolutely  frightful.     A   large  part 
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of  the  sacrum  may  be  laid  bare,  after  the  overlying  soft  parts  and  the  periosteum 
hAve  become  gangrenous  and  been  thrown  off. 

8.  DisTTRBANCEs  IN  THE  REGION  OF  THE  Cereeral  Nerves  are  entirely  absent 
in  most  cases  of  transvei'se  myelitis.  In  rare  cases  of  cervical  myelitis  the  process 
may  gradually  extend  up- 
ward and  give  rise  to  bulbar 
symptoms.  We  sometimes 
(.fiee  changes  in  the  pupils 
also  in  cervical  myelitis,  such 
as  inequality  and  spinal  my- 
osis:  and  finully  nn'elitis  has 
been  rcpeat^^dly  found  com- 
binetl  wilh  an  Mjttic  neuritis. 

Different  Forms  of  Mye- 
litis^ Course  of  the  Disease, 
and  Diagnosis.— The  whole 
picture  of  transverse  myeli- 
tis in  it,s  different  fonns  may 
be  constructed  from  the 
symptoms  dt-scribed  in  detail 
in  the  preceding  panigi*aphs. 
We  can  usually  determine 
without  diiliculty,  at  least 
appi-oximately,  the  seat  and 
extent  of  the  disease.  If  we 
gn>up  the  chief  symptoms  of 
the  different  forms  of  mye- 
litis together,  they  are  as 
follows: 

Cercical  Myelitis,— Far- 
aplegia  of  the  legs,  combined 
with  more  or  leas  extensive 
distilrbflnces  in  the  upi)er 
extremities,  and  eventually 
disturbjiuces  of  sensibility 
over  a  like  extent.  At  times  atrophy  of  single  muscular  regions  in  tJie  arms. 
Muscles  of  the  legs  not  materially  atrophied.  Increased  leudou  reflexes  and  spas- 
tic symptoms  in  the  legs  and  often  in  tlie  arms.  Culaueous  reflexes  iu  the  legs 
rotaiuetl,  and  sometimes  even  increased.  Disturbances  of  the  bladder  and  rectum. 
Sometimes  changes  iu  the  pupils. 

Dorsal  Myelitis.^Vpper  extremities  free.  Motor,  and  eventually  sensory, 
paraplegia  of  the  legs,  without  degenerative  atrcjphy.  Increased  tendon  rellexes, 
esjx^ially  strong  in  myelitis  in  the  upiKT  dorsal  coi-d;  cutaneous  reflexes  retained, 
rarely  increased.     Disturbances  of  the  bladder  and  rectum. 

Lumbar  MyelittH,— Upper  extremities  free.  Motor,  and  eventually  sensory 
.paraplegia  of  the  legs.  Cutaneous  and  tendon  reflexes  in  the  legs  diminished  or 
Labsent.  Under  some  circumstances  degenerative  muscular  atrophy,  with  reaction 
of  degeneration.     Disturbances  of  t!u?  bladder  and  rectum. 

[In  view  of  the  increasing  imi>ortauce  of  exact  localization  of  lesions  of  the 
spmal  cord  with  regard  to  surgical  interference  we  have  thought  it  best  to  add 
8tarr*8  tables,  as  modified  by  Herter,  showing  the  functions  of  the  segments  of  tlie 
spinal  cord  at  the  level  of  the  various  nerve-roots,  and  Stain's  recent  diagrams 
which  show  the  sensorj'  distribution  of  the  different  lumbar  and  sacral  roots  (see 


Fio.  M.  —Areas  of  aricBHthraia  In  l«stonA  at  Tarious  Ii-vi'Ik  uf  the  Bpi- 
nal  cnrd  Trotn  sacral  v.  to  lumbar  n  /,  Kneml  v.  //,  Sacral  iv. 
Jli.  Sa«?ral  in.  JV,  Sacral  l,  r,  Lutntmr  v.  r/,  Lumbar  in. 
VII,  LumbAT  11. 
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Fig.  84).  These,  with  the  accompanying  illustration  (Fig.  83),  showing  the  rela- 
tion of  the  vertehrae  to  the  nerve-roots,  will  serve  as  a  guide  to  the  exact  locali- 
zation of  the  lesion  in  cases  which  may  require  surgical  interference,  such  as  cases 
of  meningeal  haemorrhage,  fracture,  caries,  or  new  growths. — ^K.] 

LOCALIZATION  OF  THE  FUNCmONS  OF  THE  SEGMENTS  OF  THE  SPINAL  CORD. 


SCGMBNT 

or  OoKO. 


Second 
and  third 
cervical. 


Fourth 
cervical. 


Fifth 
cervical. 


Sixth 
cervical. 


Seventh 
cervical. 


Eighth 
cervical. 


First 
dorsal. 


Second 
dorsal. 

Second 

to  twelfth 

dorsal. 


First 
lumbar. 


Second 
lumbar. 


Third 
lumbar. 


Nerves. 


Occipitalis  major  and 

minor. 
Auricularls  maenus. 
Superflcialis  colli. 
Supra-clavicular. 

Supra-clavicular. 
Clrctimflex. 
MuftcukMnitaneoua. 
Musculo  -  spiral     (ra- 
dial). 

Supra-clavicular. 
Circumflex. 
External  cutaneous. 
Internal  cutaneous. 
Post,  spinal  branches. 


External  and  internal 

cutaneous. 
Radial. 


External  and  internal 

cutaneous. 
Radial. 
Median. 
Post,  spinal  branches. 


Internal  cutaneous. 
Ulnar. 


Internal    cutaneous 
nerve  of  Wrisberg. 


Intercosto-humeral. 

Intercostals  and  dor- 
sal posterior  nerves. 


Illo-hypogastrie. 
Iliu-lngmnal. 

Oenitocrural. 
Ehcternal  cutaneous. 

Anterior. 

Cniral. 

Internal  cutaneous. 

Long  saphenous. 

Obturator. 


Muscles. 


Sensory  Areas. 


RsrLEXEa. 


Stemo-mastoid. 

Trapezius. 

Scaleni  and  neck  mus- 
cles. 

Diaphroffm. 

Diaphragm. 

Supra-  and  infra-spina- 
tus. 

Deltoid. 

Supinator  longus. 

Rhomboidei. 


I  Neck    and    back    of  |  Hypochondrium  ( ?). 


Neck.  ;  CiUo  -  spinal      (fourth 

Superior    surface    of      cervical    to    second 

shoulder.  ,     dorsal). 

Outer  surface  of  arm. 


Back  of  shoulder  and 
coraco-      arm. 

Outer  side  of  arm  and 
forearm. 


Scapular  (fifth  cervical 

to  first  dorsal). 
Biceps  jerk. 
Supinator  jerk. 


Deltoid. 
Biceps      and 

brachialls. 
Supinator    longus 

brevls. 
Rhomboidei. 
Deep  muscles  of  shoul-  I 

der- blade. 
Pectoralis      (clavicular 

Teres  minor. 
Serratus  magnus. 
Brachialls  anticua 

Biceps.  Outer  side  and  front !  Elbow  Jerk  (tricepe). 

Brachialls  anticus.  of  forearm.  |  Wrist  jerk. 

Pectoralis      (clavicular ;  Back  of  hand  (radial 

part).  I     distribution). 

Subscapular.  I 

Serratus  magnus.  i 

Triceps. 
Extensors  of  wrist  and 

fingers. 
Pronators. 


Triceps  (long  head). 
Extensors  of  wrist  and 

fingers. 
Pronators. 
Flexors  of  wrist. 
Subscapular. 
Pectoralis  (costal  part). 
Serratus  magnus. 
Latissitnus  dorsi. 
Teres  major. 

Triceps  (.long  head). 
Flexors    of    wrist    and 

fingers. 
Small  muscles  of  hand. 
Extensors  of  thumb.        i  Inner  side  of  arm  and 
Small  muscles  of  hand.  !     forearm. 
Thenar  and  bypotbeuar 

muscles.  ! 


Radial    and     median  |  Palmar  (seventh   cer- 
distribution.  vical  to  first  dorsal). 


Inner  side  of  arm  and  ' 
forearm.  \ 

Ulnar  area  of  hand. 


Muscles  of  back  and  ab- 
domen. 
Erectores  spinee. 


Iliopsoas. 
Sartorius. 
Rectus. 

Iliopsoas. 
.Sartorius. 
Quadriceps  femoris. 

(Quadriceps  femoris. 
Anterior  part  of  biceps. 
Inner  rotators  of  thigb. 
Adductors  of  thigh. 


Inner  side  of  arm  near  i 

axilla. 
Skin  of  back  and  up- 1  Epigastric  (fourth   to 

per  gluta-al  region,  I     seventh  dorsal). 

and  of   breast  and  }  Abdominal  (seventh  to 

abdomen,  in   bands  i     eleventh  dorsal). 

nmning   downward  ! 

and  forward. 


Skin  over  groin  and 
front  of  scrotum. 

(^uter  surface  of  thigh. 


Anterior    surface    of 
thigh. 


Cremasteric    (first 
third  lumbar). 


Knee  jerk. 


to 
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SEornirr 
c»r  Voua. 

I^KRVBS. 

MoBCi.Ea. 

SBtaOKT  AltBAS. 

RiCFUtXBS. 

Fourth 

int'emal  cutaneous. 

A.l>lu-:f..ret.f  thlffh. 

Inner  aide  of  thigh. 

QluUcaKfuurtli  to  nUh 

luiutAr. 

lAynss  ttaphenouB. 
Obfurator. 

<h. 

leg,  and  foot. 

lumbar^. 

Fifth 

ExterniJ  popliteikl. 

Outward     rotators     of 

Outer  and  back  sldo 

AnUe  doooi. 

lumbwr. 

External  Kaphvnonj), 

thitch. 

of  leg  and  foot. 

51  ustrulociitaiMMMis. 

Flexor**  of  knw. 

flautar. 

Fle.vurH  of  Ankle. 
ExtfUHore  of  Vyes 
I'eronei. 

Ftratand 

Same  as  fifth  lumbar. 

Flexors   aud   ext«D»orB 

Same  aa  Hftti  Imnbar. 

PlAutar  (flfih  luml>ar 

wcdnd 

of  aukk. 

u»  aecoDd  aacral). 

BUcnU. 

LoUK  flexor  of  toea. 
Small  foot  muselt-a. 

Third, 

Small  Pclatlc. 

P»-rin*'Bl 

Back  of  tbiirh,  anua. 

Vesica!  and  aiial  cen- 

fourth, 
and  llfth 

Pud  Id. 

MuitcU'S  of  bladdt^r,  n*c- 

pfrin»juni,  aiid  geu- 

ters. 

Inferior  lupfnorrholdal 

tuni,     attd     external 

ital  organs. 

sat^ral. 

Inferior  pudendaL 

^enitaLs. 

Fifth  Ba- 

Coccy  ts«sl. 

Coccyg**U8. 

Skin  about  auua  and 

cml  auA 

coccyx. 

"S3:*- 

The  whole  course  of  myelitiji  is  almost  always  chronic.  Wo  consider  it  im- 
possible, Q»  we  have  said,  to  make  a  sharp  distinction  between  acute  and  chronic 
myelitis.  Many  cases,  f>f  course,  sbnw  quite  a  rapid  beg-iuuingr,  s*o  that  severe 
spinal  symptoms  develop  in  a  few  weeks.  Such  cases  may  Ije  termed  acute  raye- 
lilis,  but  their  further  eourse  is  almost  alway.s  chronic.  In  only  a  few  cases  do 
the  morbid  symptoms  come  on  suddenly,  pro;t^re^s  rapidly,  und  speedily  pi-ovc 
fatal.  In  such  ca.ses  the  autopsy  shows  a  true  acute  iuilunitnation  of  the  spinal 
cord  which  is  often  disseminated.  Sometimes  the  severe  initial  symptoms  may 
after  a  certain  time  subside.  There  then  remains  a  more  or  less  severe,  quite 
pronounced  stationary  tj^pc  of  spinal  disease.  In  such  cases  the  acute  myelitis 
lias  healed,  but  tlie  resultant  cicatrization  (contraction)  is  the  cause  of  the  per 
manent  symptoms. 

True  chrc^nic  myelitis  bejerins  vei*y  gradually  from  the  start,  and  in  some  cases 
only  af  tei'  years  results  in  coujpletf  paraplegia. 

Aa  a  rule,  the  disease  begins  with  motor  symptoms,  cither  in  one  leg  or  in  both 
at  about  the  same  time.  Tlie  {Kiresis  ^adually  increases  more  and  moi'e,  spastic 
sjTnptoms  set  in,  and  symptoms  of  sensory  irritation,  such  as  formication,  and  also 
disturbances  of  the  bladder,  etc.  The  sensibility  is  sometimes  a  little  blunted 
quite  e;xrly,  but  it  is  almost  always  retained  for  a  long-er  time  than  the  motility. 
Only  in  the  hist  sta^^es  is  complete  anicsthesia  commtm.  The  whole  duration  of 
the  disease  is  .seldom  under  a  year,  and  it  often  Uists  two  or  three  years,  or  even 
longer.  Remissions,  apparent  halts,  and  imprf>venients  are  not  irifi*equent,  and 
the  conditi<5n  often  becomes  rapidly  worse.  Recoveries  are  not  inq^ossible,  but 
they  are  rare,  at  any  rate.  We  know  of  no  case  that  recovered  where  the  diag- 
nosis could  be  made  with  certainty.  The  cases  reported  where  a  recovery  is 
claimed  are  usually  cases  of  pressure  paralysis,  multiple  neuritis,  poliomyelitis, 
etc.  The  fatal  termination  is  the  result  of  the  geneml  weakness  which  finally  sets 
in;  or  it  comes  from  cystitis  or  pyelo-uephritis,  lioth  of  which  are  often  combined 
with  pyaemic  conditions;  or  from  extensive  be<lsores;  or  tinally  from  some  com- 
plications, such  as  tuberculosis  or  acute  diseases. 

The  diagnosis  of  diflfuse  transverse  myelitis  is  always  made  by  considering  the 
whole  group  of  symptoms  prominent  in  the  individual  case.  Tlie  jx)S8ibility  of  a 
compression  of  the  coi-d  must  be  excluded  by  a  careful  examination  of  the  verte- 
bral eolunm,  and  by  consideration  of  the  course  of  the  disease.  We  must  also  be 
sure  that  the  existing  symptoms  do  not  correspond  to  a  definite  typical  disease,  or 
40 
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a  systemic  disease,  but  tliat  they  can  agree  only  with  the  assumption  of  an  ex- 
tensive diffuse  disease  at  a  certain  fMjiut  in  the  cord,  to  be  made  out  accurately, 
liccordini^  to  the  symptoms.  Tlie  further  distiiictioii,  as  to  whether  tlib  diffuse 
disease  is  a  myelitis,  can  of  course  hardly  ever  be  made  with  absolute  certainty* 
since  diffuse  new  g^niwths  aiid  the  formation  of  ca%nties  in  the  spinal  coi-d  must 
cause  precisely  the  same  symptoms.  In  these  cases  the  decision  can  be  made  only 
by  considering  the  whole  course  of  the  disease,  and  by  the  physician *s  individual 
acutenoss  in  diag-nosLs.  It  is  also  still  impos>sible  at  present  to  fonnulate  with 
certainty  the  differential  diaijnosis  between  diffuse  myelitis  and  certain  combined 
fascicular  or  systemic  diseases  of  the  spinal  cord  (ride  infra). 

Treatment — Although  our  therai>£'utic  endeavors  may  rarely  hope  for  a  per<j 
manent  and  complete  success,  still  id  many  casejs  the  treatment  can  relieve  the 
sutferinp  and  delay  the  end. 

We  can  try  to  meet  the  causal  indication  in  cases  where  the  history  or  the 
examination  shows  syphilis*  Even  if  the  connection  between  this  and  myelitis 
can  not  be  assumed  with  certainty,  which  is  usually  the  case,  still  we  must  al ways- 
try  inunction  thoroughly,  using  half  a  drachm  to  a  drachm  (grm.  2-5)  of  mercurial ' 
ointment  a  day.  We  give  tw^enty  to  thirty  grains  (gi*m.  l'5-2)  of  iodide  of  po- 
tassium daily  at  the  same  time.  We  somelimas  see  decided  improvement  from 
this;  but  in  some  cases,  of  course,  the  i-esult  is  uncertain,  or  the  treatment  seems 
to  exert  even  an  luifavorablc  influence  upon  the  disease.  In  the  latter  case  we 
must  stop  it  at  once. 

Of  the  other  meth<xls  of  treatment  the  chief  aj-e  electricity,  baths,  and  cold- 
water  cures.  We  altv-rnate  with  these.  New  attempts  at  cmn?  raise  the  patient's 
courage  and  hope  afresh. 

Electricity  may  giv<.'  improvement  in  many  cases,  but  of  course  it  causes  r©cov> 
ery  only  exceptionally,  at  most.  In  severe  and  hopeless  cases,  however,  it  is  ati 
leiist  the  liest  means  of  consoling  the  patient.  The  constant  current  has  the  great- 
est therapeutic  value.  We  use  large  electrodes  placed  on  the  vertebral  column, 
and  pass  not  too  strong  a  stabile  or  slowly  labile  current  through  the  cord  for 
about  four  or  tive  minutes,  chiefly  through  the  re^gion  where  we  suppose  the  seal 
of  the  disease  to  be.  We  usually  take  the  asccndiiig  cnri'ent,  and  altei'uate  with 
the  two  pedes  on  the  diseased  part.  We  should  avoid  changes  and  great  varia- 
tions in  the  current.  We  associate  with  this  peripheral  galvanization,  and  often 
faradization  of  the  muscles  fuid  nerves  of  tlie  paralyzed  extremities.  Single 
symptoms  sometimes  deserve  special  attention—faradization  of  the  skin  in  anaes- 
thesia, galvanization  of  the  bla^lder  in  vesical  weakness,  etc.  The  sittings  sliould 
take  place  daily  or  even.-  other  day.  If  we  wrudd  be  successful,  the  treatment 
must  be  kept  up  persistently  for  months. 

The  treatment  of  myelitis  by  baths,  if  prudently  used,  may  also  be  of  evident 
service.  Even  simple  tul>batlis,  such  as  can  he  had  in  almost  every  household, 
do  good  service  under  some  circumstances.  The  chief  rules  are  never  to  make  the 
baths  too  warm— atiout  85^  or  90°  at  most  (24°^26*  R.)— to  limit  them  at  first  to  ten 
or  fifteen  minutes,  and  to  give  them  at  ftrst  not  oftener  than  three  or  four  tlm^ 
a  week.  If  the  baths  are  well  bumie,  they  can  be  employed  daily.  W"e  should 
be  most  cautious  in  incipient  and  still  advancing  cases.  The  best  action  of  the 
simple  warm  bath  is  seen  in  chronic  myelitis  with  pi'cdomiiuint  spastic  symptoms. 
In  these  ca.*<es  the  duration  of  the  baths  may  be  iuci^ased  to  an  hour  or  more. 
Sometimes  the  baths  work  still  Iietter  than  baths  of  simple  water  when  certain 
substances  are  adde<l,  especially  salt  baths,  which  are  made  hy  the  addition  of  five 
or  ten  pounds  of  common  salt  (Stassfurt  salt),  or  four  to  si.^  pounds  of  brine  salt, 
or  one  to  three  quarts  of  brine  to  the  water.  By  bringing  carl>ouic  acid  into  the 
water  by  a  perforated  tnbe  in  the  floor  of  the  tub  we  can  easily  make  ^* artificial 
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Rehme  baths,"  which  were  formerly  often  uacd  with  goo<l  success  in  the  clinique 

in  I>eipsic. 

If  wo  can  send  patienU?  in  easy  cipcunistances  to  a  health  resoit,  tho  carbonic- 
acid  thermal  salt  springs  at  Rehtne  and  Nauheim  are  most  suitable  for  this  pur- 
pose, and  also  scjmetimes  niud-lwiths  such  as  Marieulmd  and  Elster,  and  the  ther- 
mal bivths  of  Ragiitz,  Teplitz,  Wild  bad,  Gastein,  or  Wiesbaden. 

A  ntethodical  cold-water  treatment  sometimes  gives  quite  good  results;  but  in 
these  c^ses  we  should  wholly  avoid  all  the  more  heroic  treatment  such  as  douches, 
violent  rubbinff,  and  very  cold  baths,  and  employ  only  short,  cool,  full  or  half 
baths,  or  mild  cold  sponging'.  Hydrotherajjeutics  are  usually  conibLDed  with  elec- 
tricity. 

We  can  expect  but  little  success  fr<im  internal  treatnient,  but  it  can  not  l>e  dis- 
pensed with  in  practice.  Ergotine,  strychuioe  (also  given  subeutaneou^ily),  iodide 
of  potassium,  and  nitrate  of  silver  are  most  to  be  recommended. 

The  general  hygienic  and  symptonvatic  treatment  is  very  imj)ortant.  If  tlic 
fii-st  symptoms  of  a  l)eginning  spinal  disease  show  themselves,  Ave  should  urgently 
advise  the  patient  to  take  the  beM  possible  physical  care  of  liiuLself,  and  recom- 
mend mental  rest.  The  diet  should  be  strengthening  but  easily  digestible.  Larju^L- 
amounts  of  spirits,  much  smoking,  much  tea  and  coffee,  etc.,  are  to  be  avoided.  If 
tho  iiatient  b*?comes  bedridden,  we  mnst  first  enjploy  the  utmost  care  to  get  a  good 
bed  in  oi-der  to  guard  agjiinst  bedsores.  In  severe  cases,  especially  where  tliere 
are  disturbances  of  sensibility,  a  water-cushion  is  most  desirable.  The  jiatienf  s 
positirm  must  also  Ije  frequently  changed,  and  the  sacral  region  must  often  be 
wa.shed  and  rubl>etl.  Every  incipient  ln^dsore  must  be  very  carefully  ti-eated  by 
Peruvian -balsam  ointment  (1  to  30)  or  imloforni,  in  oifler  to  prevent  its  spreading. 
When  the  bedsore  is  very  extensive  the  continuous  bath  is  the  lx>st  remedy. 

If  there  is  retention  of  urine  and  the  patient  has  to  be  catheterized,  the  most 
extreme  care  must  be  employed  in  cleaning  and  ilisinfecting  the  catheter,  or  else 
cystitis  will  develop  in  a  few  days.  If  it  does,  it  is  l>est  in  severe  ca-ses  to  wai^h  out 
the  bladder  regularly  with  acetate  of  lead  (1  to  1.1J00>  and  like  reuie<hes.  In  mihler 
ca.ses  we  may  try  chlorate  of  potassium  internally,  fifty  to  seventy-five  grains  a 
day  (grm,  S-5),  a«;tringents,  or  halsaniK.  If  there  is  complete  incontinence  it  is 
advisable  to  intnxluce  a  permanent  catheter  (sonde  a  dvmeurei  into  the  bladder— 
that  is,  a  Nelaton's  catheter,  which  lies  in  the  bladder  and  is  fastened  to  the  thiglis 
by  strips  of  plaster.  The  urine  runs  away  through  a  rubber  tul)e,  and  we  avoid 
the  constant  wetting  of  the  skin  ami  linen. 

Constipation  must  l>e  met  acconling  to  the  general  rules.  We  should  \)e  as 
sparing  as  ptr-.sible  with  cathartics  at  first,  and  try  to  make  an  appr<jpriate  diet  and 
encmata  suffice.  If  there  is  severe  pain,  subcutaneous  injections  of  morphine  are 
unavoidable,  but  we  always  delay  this  as  long  as  possible,  although  finally  we  let 
the  dose  of  morphine  be  unlhnited  in  hopeless  cases. 


CHAPTER  V. 


MirirTIPLE  SCLEROSIS  OF  THE   BRAIN  AND  SPINAL  CORD. 

I  Iiixjouit'nftffd  S'otlular  Sd'ftfNtid,     .Sf^/Vr^f  en  piaquta.) 

-Etiology  and  Pathology. — Multiple  sclerosis  of  the  central  nervous  system  is  a 
special  chronic  form  of  disease,  whose  anatomical  basis  consLsti*  in  the  develop 
ment  of  numerous  disseminated  "sclerotic  nodules"  (vide  infra)  in  the  brain  and 
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cord.  We  know  practically  nothing  &&  to  its  aetiology,  for  the  siguificance  of 
exposure  to  cold,  overexerdon,  and  mental  emotions,  sometinics  given  as  causes  of 
the  disease,  is  wholly  doubtful.  It  is  also  still  undecided  whether  syphilis  plaja 
any  part  in  the  aetiokgy  of  multiple  sclerosis.  A  hereditary  predisposition  seems 
to  be  prominent  in  some  cases.  [Marie  la^'s  stress  upon  acute  lufoctioua  disease  as 
a  possible  cause. — K.]  The  affection  olcuts  chiefly  in  yuuth,  somewhere  between 
the  ages  of  eighteen  and  thirty -live,  but  we  have  ourselves  seen 
one  case,  which  came  to  an  autopsy,  in  a  man  of  sixty.  The 
disease  also  occurs  in  ihildren.  No  material  distinctioD  has 
been  made  out  as  to  sex. 

In  regard  to  ilie  development  of  the  different  sclerotic  nod- 
ules, nothing  detinite  has  been  establishetl  at  present  as  to  their 
genesis.     Various  reasons  lead  us  to  favor  the  theory  that  the 
disease  depends  upon  anomalies  in  the  vessels,  but  the  proof  of 
this  can  not  yet  be  given.     The  nodules  are  in  jiart  easy  to  re<^ 
ogiihe  with  the  naked  eye,  from  their  gray  color,  and  we  can 
also  feel  an  iucrea^ed  resistance.    They  are  scatt^retl  over  Uie 
whole  central  uervDUS  sjTSitem.    Their  favorite  s<5ats  m  tlie  bniin 
are  the  centium  uvale,  the  vvidls  of  the  lateral  ventricles,  and 
the  corpus  callosura ;  the  ncxlules  are  also  quite  abundant  in  the 
pon.si,  less  frequent  in   the  medulla,  and  very  abundant  and 
variously  distributed  in  the  corti  (see  Figs.  85  and  86),  and  chiefly 
^^■u^^^         in  its  white  substance.     Examined  micx*oscopically,  the  nodules 
^^mPA        centrist  of  an  abundant,  reticulated^  fibiiJIary  connective  tissue, 
^^Pj^^        which  is  traverse<l  only  by  comparatively  few  nerve-fibers  tliat 
^^"^  are  preserved.     In  the  vessels  we  notice  tirst  an  increase  in  nu- 

clei, and  later  usually  a  thickenint^  of  the  walls.     Fatty  granu 
lar  cells  are  alwa,>Ts  present  in  fresh  aises.     Charcot  first  mado 
the  statement,  since  confirmed  by  other  observers,  that  the  axis- 


Fio.  SB.— Example  of 
disease  of  tbe  cord 
In  uuulliplt^  sclero- 
sis The  (lark  pf»r- 
lions  Are  the  piirU 
dlaeas«d. 


Fio.  80. 


■Dlittributinn  of  the  sclerosed  nodulett  on  the  surface  of  the 
(From  LrvuK.) 


cylinders  are  preservetl  in  the  nodules  for  a  remarkably  long  time,  even  after  the 
destruction  of  the  medullary  j^hciiths.  Perhaps  this  is  connected  with  the  fact  tliai 
secondary  des-eneratiou  in  the  cord  is  stiikingly  absent 

Clinical  History.— Fnun  the  variations  which  the  numiier  and  the  localization 
of  the  nodules  show,  it  may  be  understood  from  the  outset  that  a  type  of  the  di»- 
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ease  which  represents  alJ  cases  can  not  exist;  but  a  comparison  of  a  number  of 
cases  takeD  togetlior  always  shows  so  characteristic  a  group  of  symptoms  that  the 
iljagnods  can  often  »k?  made  with  quite  great  certainty.  We  will  first  de>scribe 
this  typical  form  of  disease,  for  the  knowledge  of  which  we  must  thank  Charcot 
chietly,  and  to  that  we  will  add  some  remarks  ni)oii  the  cases  which  differ  from 
this  type  r  formes  frmfcH''),  which  are  by  no  means  very  rare. 

The  symptom  of  the  typical  cases  of  nodular  sclerosis  which  we  must  fii-st 
mention  is  tremor.  This  has  been  the  reason  why  multiple  sclerosis  has  formerly 
been  repeatedly  confounded  witli  paralysis  a^itans,  although  the  tremor  iu  the  two 
diseases  shows  entirely  different  peculiarities.  In  distinction  from  tlje  constant 
rhythmical  oscillations  of  the  limbs  in  paralysis agitans  {vide  iufnii,  the  b-emor  in 
multiple  sclerosis  comes  on  only  with  inteiuleil  movements— "intention  tremor"— 
and  usually  does  not  show  a  perfectly  re;Lnilar  rhythoiical  character,  but  is  unequal 
and  jerking,  although  the  intended  direction  of  the  motion  is,  on  the  whole, 
always  retained.  The  tremor  is  most  marked  in  the  upper  extremities,  as  shown 
when  the  patient  tries  to  take  hold  of  a  certain  object,  to  bring  a  glass  of  water  to 
his  mouth,  to  bring  the  tips  of  the  forefingers  together,  etc. ;  but  the  tremor  also 
occurs  in  the  head,  in  the  trunk,  and  in  the  lower  exti'emities.  When  the  patient 
is  j)erfeotl3^  quiet  the  tremor  ceases  entirely.  Only  a  f«nv  exceptions  to  this  rule 
have  been  known.  If  the  jjulient  he  mentally  Cicited  the  tremor  usually  becomes 
more  marked.  We  know  nothing  as  to  its  i>eculiar  cause.  We  are  ourselves 
most  disposed  to  assume  that  it  is  due  to  an  abnormal  cross-conduction  of  irrita- 
tion from  one  fiber  to  neighboritig  fibers.  The  possibility  of  such  an  abnormal 
cross-conduction  seems  to  us  to  be  due  to  the  loss  of  medullary  sheaths  in  the 
sclerotic  nndules,  with  pei-sisteuce  of  the  axis-cy]indei*s  (fide  aupra).  At  any  rate, 
the  anatomical  fact  of  the  pers^lstence  of  the  axis-cylinders  in  the  sclcu-olic  nodiiles 
seems  to  have  some  relation  to  tlie  clinic^il  synjptom  that,  as  a  rule,  in  multiple 
sclerosis  we  do  not  see  real  ptiral yses  but  other  motor  disturbances,  especially  the 
pronounced  intention  tremor. 

Two  other  synipti>ms  which  often  occur  in  nwlular  sclerosis  ai"e  to  a  certain 
degree  atialogous  to  the  tremor— a  peculiar  disturbance  of  8i)eech,  and  nystagtnus. 
Tile  disturlwince  of  speRch  depends  uix>u  disturbances  in  the  motor  innervation  of 
the  organs  of  speech,  the  tongue  and  larynx,  and  may  prolxibly  be  referi'ed  to  the 
presence  of  sclerotic  iumIuIcs  in  the  pons  and  meclulla.  The  speech  is  slow,  '*  scan- 
ning," obscure,  and  linally  sometimes  almost  incompi-ehensible.  The  equality  in 
the  pitch  is  often  vQry  striking.  We  often  notice  tremulous  movements  in  the 
longtie  and  the  lips  on  si>eaking.  Nystagmus  shows  itself  in  the  form  of  slight 
and  usually  lateral  twitchings  of  the  eyeballs  on  fLxation,  or  on  intended  ocular 
movements. 

Other  motor  disturbances  are  usually  present  besides  the  symptoms  thus  far  de- 
scribed. 

In  many  cases  the  crude  strength  of  the  muscles  Ls  for  a  long  time  completely 
normal,  but  in  other  crises  there  is  a  marked  paresis,  which  sometimes  increases  to 
complete  paralysis.  The  '*  spastic  symptoms,"  however,  are  far  more  characteristic 
and  more  frequent  (see  the  chapter  on  "spastic  spinal  |mralysis"),  These  depend, 
in  great  part  at  least,  upon  the  very  considerable  increase  in  the  tendon  reflexes, 
which  is  almost  always  present.  In  the  upper  extremities  the  spistic  sjTnptoms 
are  less  pNjminent,  htit  even  here  we  almiT^t  always  find  very  vigorous  tendon 
and  periosteal  reflexes  on  striking  the  lower  cuds  of  the  Ixines  of  the  forearm  or 
the  tendon  of  the  biceps  or  triceps.  In  the  lower  extremities  we  see  not  only 
marked  patellar  reflex  and  a  v^ery  intense  and  jwrsistent  ankle  clonus  (formerly 
given  the  unsuitable  name  of  *'  spinal  epilepsy  "),  but  very  often  a  pi'onounced  tonic 
rigidity  of  the  two  legs.     Passive  motion  is  difficult,  and  the  gait  is  completely 
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spastic.  If  there  is  at  the  same  time  a  marked  paresis  in  the  legs,  the  gait,  althou^t 
stiff,  is  also  tlrtig-^ing— a  paretic-spastic  guit.  The  disturbances  of  sensibility  are 
usually  remarkably  gubordinate  in  multiple  sclei-osis.  Only  i-arcly  do  we  find  m 
blunting  of  sensation,  and  quite  exceptionally  nuirked  ana?stliesia.  The  cutaneous 
reflexes  itsually  remain  completely  normal.  Of  the  disturbances  of  the  organs  of 
the  special  senses  we  have  still  to  mention  that  optic  atrophy  has  often  beeaa  seen, 
a&sociated  with  considerable  disturbance  of  vision,  such  as  amblyopia  or  achroma- 
topsia, or  even  with  complete  blindness.  Optic  neuritis  with  a  subsequent  atrophy 
also  occurs,  especially  in  the  temporal  halves  of  the  papillae,  accoi'ding  to  Gnauck. 
Finally,  we  sometimes  see  anomalies  in  the  innervation  of  the  ocular  muscles,  and 
diplopia  caused  by  these  anomalies. 

In  one  class  of  cases  there  are  certain  cerebral  symptoms  which  nvay  Ije  impor* 
tant  with  regai-d  to  diagnaosiis.  In  the  course  of  the  disease  there  often  appears  a 
certain  mental  weakness,  an  imbecility,  which  sometimes  increases  to  marked 
dementia.  Conditions  of  uielaiicholy  or  exaltation  are  muck  rarer.  We  must 
also  mention  the  occuri-ence  of  apcfplectifnrm  attacks.  After  slight  prodromal 
symptoms,  such  as  headache  and  vertijfo,  loss  of  consciousness  and  hemiplegia  come 
on  quite  suddenly.  With  this  the  face  is  usually  red,  the  pulse  is  frequent,  and 
the  temperature  may  rise  lo  104°  or  lOfi**  (40*-41''  C).  After  a  day  or  two  the  con- 
sciousness g-radually  returns,  and  the  hemiple^a  soon  disappears.  Epileptiform 
attacks  ai^e  much  rarer.  We  saw  these  repeatedly  in  a  tyjtical  case;  they  were 
mainly  unilateral,  and  were  followed  by  a  hemiplegia  which  soon  i)assed  away« 
Tl\e  precise  cause  of  these  attacks  is  still  wholly  unknown.  Vertigo  or  giddiness 
is  a  frequent  cerebral  symptom,  which  may  develop  even  in  the  earlier  stages  of 
the  disease,  and  often  comes  on  paroxysmally. 

Symptoms  on  the  part  of  the  bladder,  the  rectum,  or  the  genital  organs,  are 
usually  entirely  absent  in  the  typical  c^.ses,  or  they  apjiear  only  toward  the  close 
of  tlie  disease.    Trophic  disturbances,  such  as  muscular  ati-ophy,  are  also  rare. 

In  reganl  to  the  general  coui-se  of  typical  cases,  the  disease  develops  very  slowly 
and  gradually.  Motor  symptoms,  tremor,  paresis,  and  disturbances  in  gait,  usually 
appear  in  the  lower  extremities  fli>it.  The  i)atieut  often  complains  at  the  Bame 
time  of  occa-sional  headache  and  vertigo.  The  speech  gnidually  becomes  more 
indistinct^  the  intelligence  weaker,  and  the  other  symptoms  of  the  disease  described 
above  develop.  The  affection  almost  always  lasts  for  years  and  years.  Variations, 
cessations,  and  remissions  are  common.  We  often  see  the  condition  rapidly  grow 
worse,  especially  after  the  alxjve-mentioned  apoplectiform  attacks.  Tlie  last  stage 
is  characterized  by  the  gradually  increa.siTig  disturbance  of  the  general  nutrition, 
and,  finally,  by  paralysis  and  l>cdsores.  Death  ensues  from  intercurrent  diseases, 
from  the  increasing  weakness,  or  sometimes  in  an  apoplectiform  attack. 

ANOMAI.OU8  Casks.— Besides  the  tj^ncal  form  of  multiple  sclerosis  described. 
there  are  often,  as  we  have  said,  cases  that  vary  from  the  tyi>e.  We  will  mention 
briefly  the  following  possibilities: 

1.  Tlie  disease  may  be  very  latent.  We  saw  one  case  in  which,  for  a  long  time, 
the  only  symptom  was  a  complaint  of  slight  headache  and  vertigo.  Finally,  there 
was  a  transitory  ajwplectiform  attack,  several  months  later  an  epileptiform  attack, 
and  a  few  days  after  that  death  took  place.  The  autopsy  showed  a  completely 
developed  multiple  scleixisis, 

2.  Sometimes  the  disease  appears  under  the  exact  tyjie  of  a  chronic  myelitis. 
The  cerebral  nodules  cause  no  symptoms,  they  are  present,  perhaps,  only  in  small 
numlx^rs,  and  the  spinal  nodules  cause  a  gradually  increasing  paraplegia  of  the 
legs,  with  vesical  disturbance,  lass  of  sensibility,  etc.  We  have  notes  of  two  eases 
of  multiple  sclerosis,  with  autopsies,  in  which,  during  life,  the  diagnosis  of  a  simple 
transverse  myelitis  had  been  made. 


MULTIPLE  SCLEROSIS  OF  THE  BRAIN  AND  SPINAL  CORD.  631 


I 


3.  Cases  have  )>e«u  repeatedly  known  where  multiple  sclerosis  has  appeared 
under  almost  the  exact  type  of  a  spastic  spinal  paralysis  (vide  infnt).  In  these 
UkSQS  many  nodules  wera  situated  in  the  lateral  coluniiLs  of  the  cord.  If  the  spas- 
tic symptoms  be  combined  with  muscular  atrophy  (nodules  in  the  anterior  gray 
comua),  the  disease  may  even  simulate  the  type  of  an  amyotrophic  lateral  scle- 
nisis.  with  at  times  co-existing  bulbar  sj^mptoms  {vi(h  infra).  If  multiple  sclerosis 
l)e  localized  to  an  unusual  extent  in  the  pons  and  medulla,  the  symptoms  of  a 
chronic  bulbar  paralysis  may  be  prominent, 

4.  Symptoms  like  those  of  tabes  dorsalis,  pain  and  ataxia,  are  less  frequently 
of  chief  prominence.  Combinations  of  multiple  sclerosis  and  gray  degeneration 
of  the  posterior  columns  have,  however,  alao  been  observed. 

5.  It  sometimes  hapt>cus  that  multiple  sclerosis  is  the  reason  for  a  slowly  devel- 
oping hemiplegia,  which  may  then  be  falsely  rcgaixled  ps  cerebral,  while  the 
autopsy  shows  several  nodules  in  the  corresiwnding  fcide  of  ttie  cord  and  pons. 

6.  In  many  crises  the  mental  disturbance,  dementia,  is  so  pr*ominent  that  there 
is  the  pronounced  picture  of  paralytic  dementia  (general  paralysis),  witli  disturb- 
ances of  speech,  etc. 

7.  Finally,  we  must  mention  here  that  Wostphal  has  of  late  described  some 
very  chronic  cases  wliich  have  closely  I'esembled  multiple  sclerosis  in  their  type, 
although  the  autopsy  usually  showed  tio  diwMiverablo  anatomiciil  lesion  of  the 
nervous  system  at  all.  In  these  cases  the  symptoms  consisted  chietly  of  muscular 
paresis,  tremor  on  voluntary  motion,  puretic-spastic  gait,  dijsturbance  of  six^ech. 
diificulty  in  moving  the  eyes,  rigid  expression  of  the  face,  and  of  the  presence  of 
the  so-called  i>aratloxical  contraction  in  the  muscles  of  the  legs  (see  page  546).  A 
hereditary  predisposition  to  nervous  disease  was  prol>ably  of  significance  in  their 
aetiology.     Westphal  pro{3t>ses  to  call  such  crises  provisionally  "  pseudo-sclerosis." 

The  diagnoslB  of  multiple  sclerosis  in  atypical  cases  is  sometimes  quite  impossi- 
ble, or  at  best  it  can  be  made  with  a  fair  amount  of  probability  only  when  some, 
at  least,  of  the  characteristic  syinpt*>ms  of  the  tlisease  arejpresent  besides  the  anom- 
alous symptoms.  The  ciicumstauce,  itHltj^ed,  that  the  anomalous  cases  will  not 
pn>i>erly  fit  the  molds  of  any  other  form  of  disease,  should  make  us  thmk  of  the 
possibility  of  a  multiple  sclerosis;  for  in  the«e  anomalous  cases,  of  course,  there 
may  be  all  possible  combinations  of  symptoms. 

The  diagm»sia  is  usually  not  diHicult  in  ttie  typical  cases.  The  intjention  tre- 
mor, the  spastic  symptoms,  the  disturbance  of  six^ech,  the  uystagums,  the  gradual 
manifestation  of  mental  weakness,  and  eventually  the  npoplwtiform  attacks,  are 
the  most  valuable  signs  in  diagnosis.  The  distinction  frvtm  jmralysis  agitans 
{vide  infra)  is  almost  always  easy,  if  we  romcmber  that  in  this  latter  disease,  in  dls- 
tinction  from  all  others,  the  tremor  is  chiefly  during  rest,  and  the  oscillations  are 
much  more  equal,  Tlie  diagnosis  of  *'  pseudo-sclerosis  "  can  scarcely  be  made  with 
certainty  at  present. 

The  prognosis  of  mulliple  sclerosis  is  utterly  unfavomble.     A  case  of  recovery- 
has  never  yet  been  seen  with  certainty.     The  disease  may,  of  course,  last  for  a 
very  long  time,  as  was  said  above. 
\  The  treatment  adopts  the  same  remedies  that  have  been  mentioneil  in  the  do- 

I  scriptiou  of  chronic  myelitis.  The  galvanic  current,  tepid  baths  and  sponging, 
I  and  perhaps  the  internal  use  of  nitrate  of  silver,  may  give  the  best  promise  of  a 
I       temporary  benefit. 
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CHAPTER  VI. 

TABES    DORSAUS. 
{LtMomator  At<iXM.     Graff  Dtgcnrt^ioH  <if  the  l\^*Uri*}r  t'olttrntut,    JFhfftn'inr  i»pinal  Seierorit^} 

We  give  at  present  tlie  old  name  of  taT>ea  dorsalis,  "consumption  of  the  sfmia^. 
rord,"  to  a  perfectly  definite  elirt>nic  disease  of  the  central  nervous  system,  wl 
cliief  anatomical  basis  is  regrai^Ied  as  a  typical  degeneration  of  the  poj-terior  col- 
uraus  of  the  spinal  cord.  The  disease  has  not  l>een  accurately  known  for  a  very 
long  time.  The  lirsi  description,  which,  of  course,  is  defective  in  many  respects, 
is  found  in  a  work  uf  W.  Horn  in  1S27.  We  must  thank  esi>ecially  tlje  investiga- 
tions of  Romberg  in  Germany,  in  1851,  and  of  Duchenue  in  France,  in  1858,  for  a 
more  comprehensive  knowledge  of  the  disease,  and  for  a  precise  distinction  between 
it  and  the  other  chronic  diseases  of  the  spinal  cord. 

JEtioIogy.— But  little  that  is  definite  was  known  until  lately  as  to  the  cause  of  i 
tabes  dorsalis.  Herc<litary  conditions  play  a  very  slight  part  in  genuine  CBsm, 
and  even  a  genenil  "  neuropathic  taint  "can  only  rarely  be  made  out  in  ataxic 
jmtients.  Much  weight  in  regard  to  letiology  was  formerly  laid  upon  previous 
exposure  to  cold.  It  can  not  be  denied  tlnit  sometimes  the  first  symptoms  of  the 
disease  fv^How  some  pi-onounced  exposure  io  wet  or  cold,  but  much  more  fre- 
quently nothing  of  the  sort  can  be  mnde  out.  The  case  is  similar  with  regai-d  to 
physical  and  mental  overexertion,  which  were  formerly  made  answerable  for  the 
origin  of  tabes.  It  is  an  utterly  ungroundetl  assertion  that  sexual  excesaes  may  be 
the  cause  of  tabes.  Some  ohserv^ers  report  tliat  tabes  may  develop  as  a  I'esult  of 
acute  diseases  or  of  in  Junes,  sucli  as  a  b^ken  leg,  etc.  In  these  rare  cases,  too,  tl 
is  hard  to  confirm  the  connection.  The  earlier  teaching  that  tabes  develops  after 
"suppression  of  the  foot-sweat"  is  manifestly  due  to  a  confusion  of  cause  and 
effect.  The  absence  of  foot^sweat  is  not  the  cause,  but  a  symptom,  of  incipient 
tabcii. 

Tlie  only  tetiologicol  fact  which  in  our  opinion  is  l>eyond  any  doubt  is  the 
relation  of  tahes  to  a  previtnis  syphilitic  infection.  This  relation  of  the  two  dis- 
eases to  each  other  was  first  coufirmwl  in  France  by  Fournier  and  in  Germany  hy 
Erb.  and  in  spite  of  the  vigoi*ous  contradiclion  which  the  \news  of  these  observers 
it  first  met  with  on  many  sides,  this  theory  of  tabes  is  constantly  acquiring  more 
md  more  disciples. 

In  the  first  place,  the  connection  l)etween  tabes  and  syphilis  can  be  confirmed 
by  statistics.  Erb  was  able  to  find  a  history  of  syphilis,  with  secondary  symptoms, 
in  about  62  percent,  of  his  patients;  and  Fotirnier,  in  103  cases,  found  syphilitic 
antecedents  as  many  as  94  times.  Our  own  ol>servations  agree  exactly  with  Erb*s 
data,  since  61  per  cent,  of  our  patients  stated  definitely  that  they  had  formerly 
sulTered  from  syphilis.  If  we  also  reckon  the  cases  where  the  patients  admit  a 
former  sore  hut  no  secondary  symptoms,  the  j>ercentage  becomes  much  greater — 
90  per  cent.  In  general  it  is  worthy  of  note  that,  as  a  nde,  in  most  cases  of  tahes  i 
the  previous  syphilis  has  not  had  a  great  intensity.  Only  quite  infrequently  do 
we  find  tertiary  syphilitic  .symptoms  as  well  ns  tabes;  we  have  seen,  for  example, 
severe  ulcers  of  the  skin,  giiniiruws  |)eriostitis,  etc.  The  time  between  the  infec- 
tion and  the  beginning  of  the  first  symptonjs  of  tabes  varies  very  much ;  it 
be  from  two  to  twenty  years. 

The  connection  between  tabes  and  syphilis  becomes  especially  striking  and 
convincing  when  we  consider  certain  peculiar  cases.     Thus  we  sometiikies 
tabes  in  perfectly  irreprckachable  women ;  here  we  can  almost  always  detect  pi 
vioua  syphilis  in  the  husband  which  has  been  transmitted  to  the  wife.     We 
ourselves  seen  tabes  arise  in  this  Avay  in  both  persons.     We  may  also  find  tabes 
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in  very  young  or  very  old  persons,  and  then  wp  can  discover  that  syphilis  was 
acquired  at  a  very  early  or  a  very  advanced  a^.  Some  cases  of  tahes  observed  in 
children  were  in  all  prtthabHity  to  be  referred  to  hereditarj'  syphilis. 

Although  we  thus  recoj^nize  the  jifreat  pruljabUity  of  the  connection  between 
tabes  and  syphilis,  we  can  not,  on  the  other  hand,  conceal  the  fact  that  the  per- 
ception of  the  p»*ecise  nature  of  this  connection  causes  no  slight  difficulty  at  pres- 
ent. The  anatomical  changes  in  tabes  (Hde  infra)  do  not  correspond  at  all  to  the 
other  well-known  anatomical  protlucin  of  constitutional  syphilis,  gummatous  new 
growths;  and  thus  they  require  an  entirely  separate  classiJfi cation.  We  are  most 
disposed  to  assume  that  a  chemical  |x>ison  is  formed  by  the  action  of  the  syphilitic 
infection,  which  has  a  special  deleterious  action  on  the  affocte<l  system  of  fibers, 
these  fibers  being  usually  centripetal.  Tabes  accordingly  stanils  in  the  same  rela- 
tion to  >vyphilis  as  a  **  post-syphilitic  disease,"  lus  diphtheritic  paralysis  and  atnxia 
do  to  previous  pharyugeal  diphtheria.  Whether  the  same  disturbance  of  nutri- 
tion as  in  ortlinary  tabes  can  not  also  be  pi'ovoked  by  other  ajrents  such  as  crgo- 
tine,  can  at  present  neither  be  affirmed  nor  deniinl.  At  least  provisionally  it  can 
not  be  questii>ncil  that  there  are  alsf»  cases  of  tabes  where  we  can  nrit  discover  a, 
former  syphilitic  iufcclion.  We  might  state  here,  in  oppositirm  to  stalcments  that 
several  authors  have  uia^le,  that  the  theory  that  syphilis  excites  niert*ly  an  in- 
creased predis|x>sition  U>  the  disease  seems  to  us  to  mean  absohitelj'  nothing, 

Finally,  we  must  mention  here  the  interesting  fact  discovered  by  Tuczek,  that 
in  chn^nic  ergot  poisoning—'' ergotism  " — ^symptoms  may  develop  which  are  pre- 
cisely analogous  to  tabes^  and  wliich  depend  upon  a  corresponding  aiTcction  of  the 
posterior  columns  of  the  rord  tliat  can  be  made  out  anatomically. 

Tabes  dorsalis  is  chiefly  a  diweaso  of  middle  life.  M«>st  fif  the  c:js«'s  begin  at  the 
ago  of  thirty-five  or  forty-live.  Tlie  disease  is  decidedly  more  fi'eqiient  in  the  male 
sex  than  in  the  female;  but  it  is  not  especially  rare  in  women,  and  here  we  can 
usually  rnake  out,  with  remarkable  frequency,  a  previous  sv|>hilitic  infection. 

Pathological  Anatomy. — If  we  examine  the  spinal  conl  of  a  patient  who  has 
died  ill  the  advanced  stage  of  tal>es,  the  smallness  and  thinness  of  the  cord  usu- 
ally strike  us  first.  The  pia  mater  is  thickened  and  opaque,  especially  on  the 
poslerior  surface.  We  often  see  the  posterior  columns  appearing  through  tlie 
pia  as  a  gray  l>and  extending  the  whole  length  of  the  spinal  cord.  On  cmss- 
section  we  notice  that  the  smallness  of  the  cord  is  due  chiefly  to  the  atrophy  of  the 
jKisterior  colunms,  ^^rhich  is  often  ver>'  considerable.  These  have  wholly  lost  tlieir 
normal  backward  prominence,  and  seem  flat  and  sunken.  From  their  pronounced 
gray  color  they  are  very  plainly  distinguished  on  cmss-section  from  the  rest  of 
the  white  miUer  of  the  cord.  The  posterior  cornua  of  the  gray  matter,  and  the 
posterior  nerve-roots,  show  exceptionally  a  considerable  ati-ophy,  and  appear  very 
small  and  thin  and  also  of  a  gmy  color. 

Microscopic  examination  givcH  nioi^e  exact  information  as  to  the  extent  and 
form  of  the  degeneration.  Tliis  shows  ttiat  all  (H)rlions  of  the  posterior  columns 
are  not  atfected  in  like  manner.  The  degeneration  is  always  most  intense  in  the 
lumbar  cord  ;  here  it  affects  chiefly  the  middle  and  posterior  portions  nf  the 
posterior  columns,  while  the  most  anterior  |H)rtton  remains  intact  in  all  cases  (see 
Fig.  87).  In  the  dorsid  conl  the  posterior  columns  are  almost  completely  degen- 
erated. There  are  usually  small  noriual  areas  still  preserved  in  (he  posterior 
external  and  the  most  anterior  portions.  In  the  cervical  cord  (see  Fig.  88)  the 
so-called  columns  of  Goll  are  chiefly  atTected,  together  with  the  prolongation  of 
the  fibers  from  the  root-zones  of  the  lumbar  cord,  and  also  the  ^*  lateral  root- 
areas  " — that  is,  those  pijrtions  in  the  cohimns  of  Burdjich  where  ftbera  enter 
directly  from  the  posterior  nerve-roots,  and  from  which  fil>ers  may  be  traced 
farther  into  the  gray  matter  of  the  posterior  cornua ;  but  the  so-called  posterior 
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external  areas,  and  also  twM  little  antero-lateral  areas,  remain  entirely,  or  at  lessk] 
for  a  long  time,  free  from  tho  diseafie.     B'igures  89  and  90  show  how  the  firstj 
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Fio.  87— Transverse  nection  thrmigh  the  luna- 
bar  r(.'ffi«»n  in  locomoUtr  ntaxiA.  The  dls- 
L'OAtMl  purtioufi  of  the  po^t«trlor  columns  are 
shaded. 


w»     a 

Fio.  88.— Tmnsverse  sectJou  through  the  oer»i- 
<»l  reRiim  In  IfMjomotor  ataxia.  U.  C3ol- 
umin  of  UoU.     W:.  ttoot-sonea. 


beg'innings  of  the  disease  are  localized  in  the  posterior  columns.  These  were 
dmwn  from  preparations  fr<:mk  a  case  examined  by  us  iu  the  very  first  stug-e  of  the 
disfaso,  A  system  of  very  fine  fibers,  entering  through  the  i)<:«terior  roots,  is  aLso 
frequently  affected,  even  very  early.    They  branch  outward  immediately  after 


Fia.  80.  Dorsal  regioa.  Fio.  90.  Lumbar  region. 

Trangverae  wsction  through  the  postBrior  colutntiJi  of  the  cord  io  heginulnif  locomotor  ataxiA. 

the  ontrancL'  of  tho  roots,  and  here  occupy  a  small  but  very  sharply  defm< 
tcrritury  at  the  point  of  the  posterior  cornua,  between  the  jjosterior  and  laiei 
columns  fLLssauer)* 

Wc  must  state,  with  reference  to  the  participation  of  the  gray  matter  in  the 
disease,  that  the  |>asterior  c<^»rnuii,  as  we  have  ah'cacl y  said,  are  also  found  con- 
sidiTdbly  aifected,  which  Ls  explained  niaiuly  by  the  atro]>hy  of  the  ptisterior  rtxU- 
fibt^rs  which  enter  them  directly.  It  also  can  not  apix^ai'  strautro  that  the  medul- 
lated  fibers  found  in  Clarke's  columns  seem  very  much  reducetl  in  number,  since 
they  are  also  direct  processes  of  the  jxisterior  root^fibera.  The  colls  of  the  colunma 
of  Clarke  remain  nonnal. 

On  the  other  hand,  the  peripheral  processes  of  the  posterior  root-fibers  are  not 
wl tolly  sparod.  At  any  rate,  in  advanced  tabes  we  can  also  make  out  iu  the 
larger  jjcripheral  nerve  trunks,  such  as  the  sciatic,  and  probably  stiil  more  ia 
the  finer  branches  of  the  sensory  nerves,  a  number  of  degenerated  fibers,  at  leal 
of  centripetal  fibers  (Dejerine,  Oppenheira  and  Siemerling,  and  othei-s).  At  proa*] 
ent  we  can  make  no  definite  statement  as  to  which  part  of  the  conducting 
tbe  degeneration  here  begins  in,  or  how  far  primary  and  secondary  atrophies 
to  be  separated;  but  it  now  seems  most  probable  that  the  peripheral  degeneratiom 
in  tabes  occupy  an  independent  position,  since,  besidt^  the  changes  in  the  periphe- 
ral  sensory  uer^'es,  pronounced  degenerative  conditions  fwraetime.s  occur  in  the 
trunks  of  certain  cranial  nerves,  notably  in  the  optic  and  oculomotor  nervea,  and 
more  rarely  in  the  vagus,  acoustic,  etc. 
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It  is  most  remarkable  that  the  changes  described  are  found  in  almost  preciscJ^ 
the  same  iiiauuer  hi  all  cases,  thai,  tbo  same  jKjrtious  of  the  spiual  cortl  aii?  always 
chiefly  affected,  while  certain  other  portioas  constantly  remain  free;  thai  tljo  dis- 
ease Is  very  exactly  limited^  and  is  precisely  syminelrical  iu  the  two  halves  of  the 
cord.  This  condition  is  explained  only  hy  the  asgumption  that  in  tabes  certain 
systems  of  filjers  ai'e  always  atiPected — that  is,  ttt>ei's  which  belong  togetlier  in  their 
anatomical  and  physiological  aspect.  Since  fibei^  of  ditforent  functions  are  mani- 
festly diseased,  as  the  symptoms  of  tabes  show,  w^e  must  reg-ard  the  trouble  not  as 
a  simple  alfection  but  as  a  combined  syteniic  dLsease,  the  more  so  as  we  often  find 
certain  cerebral  nerves,  as  above  state<l,  affected  at  the  same  time  {vide  inftyi). 

The  form  of  the  disease  consists  of  a  primary  dcgenei-ative  atropliy  uf  the 
nerve-fibers,  and  a  corresiK»nding  secondarj-  increase  of  the  connective  tissue. 
The  gray  color  of  the  i)osterior  cohnnmi  ia  due  to  the  h)ss  of  the  medullary 
sheatJis.  Since  the  destruction  of  the  nerve-fibera  advances  but  very  slowly,  we 
never  find  more  than  a  few  fatty  granular  cells  (see  page  617).  In  old  eases  we 
find  numerous  corpora  amylacca,  whose  origin  and  si^ificance  are  still  un- 
known. The  thickening  of  the  pia  mater  is  a  secondary  and  iusij^uiticant  phe- 
nomenon. 

We  wUl  state  below  the  little  that  we  know  as  to  the  precise  relations  between 
the  anatomical  lesions  and  the  clinical  symptoms  of  tabes,  and  we  will  also  men- 
tion Bonie  other  rarer  anatomical  changes  in  the  disease. 

Clinical  History,— A  disease  which  lias  as  its  basis  so  definite  and  strictly  lim- 
ited an  anatomical  change  as  is  the  case  with  tabes  dorsal  is  would  also  be  ex- 
j)ected  to  sive  a  very  characteristic  clinical  piciui-e,  Tliis  supiK:>sition  is  entirely 
correct,  and  thei-e  are  few  diseases  which  can  be  diagnosticated,  even  in  their 
earliest  stages,  with  as  much  certainty  as  tabes.  Tins  fact  is  explained  only  by 
regartling  tabes  as  a  systemic  disease,  in  which  cert.ain  systems  of  flbors  arc  always 
affected^  while  others  are  as  constantly  spared  by  the  disease.  The  ditl'orence 
between  individual  cases  of  tabes  lies,  therefoi'©,  less  ui  the  symptoms  themselves 
than  in  their  intensity,  their  duration,  and  the  order  of  their  occurrence.  In  this 
regard,  however,  the  diffei-ences  in  the  clinical  pictures  ai^  extremely  varied,  bo 
that,  even  with  a  companilively  great  iiersonul  experience,  we  often  see  new  com- 
binations of  symptoms  and  also  peculiarities  in  their  course. 

For  the  majority  of  cases  wo  may  sketch  the  following  general  description  of 
the  disease,  in  which  it  is  better  to  divide  the  whole  course  into  several  stages; 
but  of  coui-se,  this  division  can  have  only  a  schematic  value. 

Tabes  dorsal  is  ix«gins,  as  a  rule,  with  a  stage  of  initial  symptoms,  which  de- 
velop very  gradually  and  insidiously,  and  which  may  be  of  a  very  varying  dura- 
tion. The  most  characteristic  symptoms  of  this  stage  are  those  of  sensoiy  irrita- 
tion, most  frequently  in  the  form  of  the  so-called  lightning-like,  *' lancinating*' 
pains  in  the  lower  extremities.  They  arc  sometimes  very  severe,  but  at  other 
times  only  of  slight  intensity,  and  are  comparatively  little  noticed  by  the  patient, 
who  regards  them  as  "  rheumatism.^'  Many  patients  ha%'e  a  feeling  of  numbness 
and  tingling  iu  the  tips  of  the  fingers,  especially  of  the  ring  and  little  fingers,  and 
there  is  often  a  pronounced  girdle  sensation  in  the  trunk.  In  some  cases,  too, 
neuralgic  and  migraine-like  pains  in  the  head  may  appear  in  the  early  stages. 

Besides  these  symptoms  of  sensory  irritation,  which  may  often  be  for  years 
the  only  sympt-oms  of  which  the  patient  complains,  two  objective  symptoms  ap- 
pear very  early,  which  are  of  the  greatest  im|x>rtance  in  the  diagnosis  of  incipient 
talies:  the  disappearance  of  the  patellar  reflex,  first  discovered  by  Westphal,  and 
■  the  reflex  immobility  of  the  pupils  (Argj^ll  Ilobcrtson).  The  absence  of  the  i*ateh 
m  lar  reflex  is  the  most  constant  of  all  the  known  symptoms  of  tabes,  and  it  is  found 
I      EG  early  that  we  can  hardly  ever  decide  with  exactness  upon  the  time  of  its  occur- 
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rence.  The  reflex  inimobility  of  the  pupil— that  Ls,  tJie  failure  of  the  pupil  to  con- 
tract to  light,  while  the  changes  on  accommodution  may  l)e  perfectly  retaiaed^ — 
is,  indeed,  not  so  constant  as  the  failure  of  the  putflltir  reflex,  but  still  it  is  quit** 
frequent.  If  all  three  syraptoniH — lancinating^  pains,  absence  of  patellar  reflex, 
and  itn mobility  of  the  pupils— are  pre^^ent  at  the  same  time,  the  diagnosis  of  tabes 
is  absuhitely  eerliiin,  even  if  all  other  symptoms  are  wanting,  because  this  pecul- 
iar combination  of  three  such  apparently  heterogeneous  symptoms  is  seen  in  this 
disease  Etlone. 

Among  the  rarer  initial  symptoms  we  shall  also  learn  to  recognize  diplopia, 
caused  by  paralysis  of  certain  ocular  inuscles,  loss  of  vision,  from  optic  atrophy, 
and  certain  disturbances  of  cutaneous  SLmsibiHty,  such  as  analgesia.  Boniettmes 
distui'banceK  in  micturition  appear  quite  early,  while  in  other  cases,  however,  gas- 
tric crises  (vide  iufra)  ai'o  tlie  first  symptom  which  the  patient  notices. 

After  this  tii'st  stage  of  the  disease  has  lasteil  for  a  very  varying  period,  from 
u  few  months  to  two  or  five  or  even  twenty  years,  the  second  stage  begins;  this 
we  us\mlly  term  the  ataxic  stage  of  tabes. 

The  beginning  of  this  stage  is  recognized  by  the  appearance  of  disturb&nccs  of 
gait.  The  gait  becomes  more  difficult  and  more  uncertain,  and  there  are  certain 
peculiurities  which  we  will  descrilx*  more  fully  later.  Cai*eful  examination  shows 
that  tilt'  diisturhance  in  gait  is  due  not  to  a  paresis  of  the  muscles  but  to  a  disturb- 
ance of  co-ordination,  ataxia  of  the  lower  extremities.  This  symptom  usually 
increases  very  slowly,  until  it  reaches  a  degree  where  the  patient  can  walk  only 
with  effort,  and  finally  can  not  walk  at  all.  There  is  often  later,  but  aim 
always  not  for  years,  ataxia  of  the  upper  extremities. 

Besides  the  pei-sisting  symptoms  of  the  first  sta.ge,  there  are  often  now  more' 
marked  di.sturbances  of  sensibility,  as  well  as  ataxia.  The  patient  has  a  feeling  a8 
if  he  were  walking  on  wool,  felt,  or  similar  substances.  If  he  closes  his  eyes  there 
is  great  swaying  of  tlie  whole  Ixnly — *'  RoTnl>erg's  symptom."  Physical  exaioina- 
tion  of  the  sensibility  often  shows  a  marked  loss  nf  tactile  sense,  of  sensibility  to 
pain,  or  other  disturbances  (vide  mfnt).  A  loss  of  nntscular  sense  is  especially 
frt^quent.  The  disturbances  of  micturition,  such  as  incontinence,  gradually  be- 
come more  marked,  and  very  often  cystitis  gradually  deveIoj>s.  This  stage  may 
al.so  last  for  yeai-s.  Sometimes  the  disease  seems  to  siand  still,  frequently  even 
nuniifest  impri>vement  is  seen,  but  then  the  condition  becomes  worse  again. 

The  third  stage,  the  terminsil  stage  of  the  disease,  develops  if  the  patient  has 
not  previously  succuoibed  to  an  intercurrent  disease.  The  s>'mptoras  are  the 
same  as  in  most  of  the  other  chronic  diseases  of  the  spinal  conl  The  patient 
gradually  becomes  moi*  and  moiK?  wretched  and  helpless,  and  finally  is  confined 
almost  wholly  to  his  bed.  The  ataxia  is  very  marked,  and  sometime^  even  paresis 
develops,  w^hieh  may  increase  to  an  actual  paralysis  of  the  legs.  In  these  cases, 
which  are  by  no  means  frequent,  we  are  right  in  calling  the  thirtl  stage  of  tf*bea 
the  "i»aralytic  stage.'*  A  severe  pyelo-cystitis  usually  develops,  bedsores  appear, 
and  death  finally  frees  the  patient  from  his  lamentable  condition. 

We  must  now  complete  this  briefly  sketched  pictni-e  of  the  disease  by  a  more 
careful  description  of  the  single  symptoms, 

1.  Disturbances  of  Motility  in  the  Extremities.— The  typical  motor  symp^ 
torn  of  develojied  tabes  dorsalis  is  the  disturbance  of  co-oi-dination,  the  ataxia 
(.see  page  542).  This  is  almost  always  seen  in  the  lower  extremities  first.  If  we 
have  the  patient  des*^ribe  a  circle  in  the  air  with  his  foot,  while  lying  on  liis  back 
we  notice  the  irregularity,  the  '*  excursion  "  of  the  movement.  It  is  still  better  to 
tell  the  patient  to  touch  the  knee  of  one  leg  with  the  heel  of  the  other  foot  Wo 
see  then  that  the  leg  moved  is  often  carricil  beyond  the  point  <le,signated  several 
times  before  it  reaches  it.    The  ataxia  is  tjften  noticeable,  even  in  throwing  one 
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leg  over  the  other,  as  the  leg  raised  makes  much  too  great  and  too  ^'  thmwing  "  a 
movement. 

The  alteration  of  the  gait  is  very  characteristic — tJie  ataxic  gait,  from  which  we 
can  often  perceive  the  patient's  disease  at  the  fii-st  erlaitce.  If  the  ixitient  sits  down 
and  tries  to  get  up  again  to  walk,  there  is  diffi<'ully  in  risking.  He  separates  his 
legs  to  find  a  firm  point  of  support,  he  takers  a  stick  to  help  himself  if  he  can,  and 
he  often  gets  the  pi-oix^r  balance  to  keep  himself  erect  only  after  several  attempts. 
The  gait  it.'':elf  is  straddling,  mid  the  legs  are  raised  abnormally  high  and  set  down 
with  a  Btanip.  If  we  have  the  patient  turn  rapidly  or  make  a  prr>per  military 
*' about  fac?,"  the  uncertainty  of  movement  is  still  more  marketl.  These  methods 
of  testing  are  therefoi*e  especially  suitable  for  ascertaining  the  first  l)eginnings  of 
ataxia.  Most  patients  always  walk  with  a  stick  and  conti*ul  the  movements  of 
their  legs  by  keeping  their  eyes  fixed  on  the  floor  as  they  walk.  This  control  is 
particularly  necessary  when  the  sensibility  uf  the  legs,  especially  the  muHCular 
sensibility,  is  diminished  at  the  same  time. 

The  distm'bancesof  sensibility  are  also  the  sole  i-eason  for  Romberg's  symptom 
mentioned  above — namely^  the  swaying  with  the  eyes  shut,  esi>ecially  when  the 
patient  puts  his  feet  together.  This  phenomeucm  has  often  Ijeen  classed  with 
ataxia,  but  it  dei>ends  merely  upon  the  defective  rontinil  of  the  nmscular  move- 
menti^,  which  are  necessiiry  to  i)reserve  the  equilibrium,  as  a  i-esult  of  the  impaired 
sensibility  of  the  skin  of  the  soles  of  the  feet  and  that  of  the  muscles  themselves. 
If  this  control  be  supplied  by  the  eyes,  the  swaying  is  insiguilieant,  but  it  at  once 
beeomes  nioi*©  marked  if  tlie  control  by  the  eyes  is  lost.  Fix^ni  a  like  reason  it  is 
much  harder  for  most  ataxics  to  walk  in  the  dark  than  by  daylight. 

If  the  ataxia  be  very  marked,  the  patient  can  finally  keep  on  his  legs  no  longer. 
Walking  is  wholly  impossible.  The  ataxia  can  then  be  made  out  very  plainly 
from  the  different  movements  of  the  legs  in  bed.  The  throwing  movement,  the 
excess  of  innervation,  Ls  almost  always  most  prominent. 

If  ataxia  of  the  upper  extremities  occur  in  the  course  of  the  disease,  it  is  easily 
recognized  if  the  patient  tries  to  take  hold  of  some  deHnitc  object,  such  as  his  ears, 
or  if  he  brings  the  tips  of  his  two  forefingers  together  fwrn  a  certain  distance,  or  if 
he  does  fine  work  with  his  hands,  sueh  as  writing  or  sewing.  The  movements  are 
in-egular  and  uncertiin,  and  the  excursions  are  marked.  If  there  be  at  the  same 
time  any  sensory  disturbance  in  the  arms,  the  anomaly  in  their  movements  is  still 
greater  with  the  eyes  shut. 

There  lias  l>een  mueh  written  and  much  dispute  as  to  the  cause  of  the  ataxia  in 
iAhes  dorsalis,  although  at  present  we  have  not  attained  perfect  cleai-ness  and 
unity,  Tliere  are  three  pnncipal  theories,  or,  mow  properly,  groups  of  theories, 
which  have  been  advance*!  up  to  the  presiMit  time  to  explain  the  ataxia.  Accord- 
ing to  the  first  theory  fJaccoud,  Cyrjn.  F^eiiedikt),  ataxia  depends  upon  a  disturb- 
ance in  the  reflex  activity  of  the  spinal  corfl.  According  t*>  the  second  theory 
<Leyden  and  others),  ataxia  is  the  result  of  the  sensory  disturbance  in  labes, 
"sensory  ataxia";  and  finally,  according  to  a  third  theory  (Friedreich,  Erb),  in 
ataxia  we  have  a  lesion  of  definite  "co-ordinatory  fibers,"  which  run  centrifugally, 
and  preside  over  the  co-ordination  of  motion.  The  exact  place  wbei'e  these  fibers 
run  is  not  definitely  a-s-sei-ted.  If  Charcot  phices  these  fil>ers  in  the  external  p<ir- 
tions  of  the  pt»sterior  columns,  in  the  '*cuneate  fasciculi,''  it  does  not  agree  with 
the  above  theory,  because  centrifugal  fibers  probably  do  not  pass  through  this 
part  at  all. 

It  would  be  an  impossible  task  for  us  to  try  here  to  estimate  these  theories 
exaetly  and  critically.  The  main  reason  why  it  is  at  pi-esent  impossible  to  give 
an  incontrovertible  ex]>lanation  of  tiie  occurrence  of  ataxia  lies  in  the  fact  tliat  we 
are  not  yet  in  a  condition  to  know  and  to  analyze  exactly  the  process  of  normal 
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co-ordination  of  motioti ;  for  raanifestly  every  theory  as  to  the  causes  of  atajcift 
lutast  begin  with  the  processes  involved  in  the  co-ordi nation  of  normal  movementm 
If  we  try  to  ffet  a  clear  idea  of  this,  the  most  essential  ptjiot  seeniB  to  us  to  he  tlu 
co-ordinatinn  of  motion  is  not  a  congenital  function,  but  a  power  of  our  organs  of 
motion  leai'uetl  by  practice.  The  roovenients  of  little  children  who  ai-e  learning  to 
walk  ai-e  ataxic,  and  even  in  later  life  it  often  happens  that  we  have  to  learn  how 
to  perform  certain  complicated  and  difficult  movements.  We  can  get  no  other 
idea  of  this  learning  liow  to  co-ordinate  than  that  it  takes  place  by  the  aid  of  the 
constant  action  of  controlling  and  correcting  impressions  coming  fi-om  the 
periphery — that  is,  centripetal— but  we  must  bear  in  mind  that  these  actions  are 
mainly  unconscious.  The  surer  we  become  in  the  execution  of  the  movemen 
the  more  the  regulatory  influence  of  the  centripetal  irritations  falls  into  the  bai- 
ground,  without  ever  wholly  disappearing.  In  these  cases  we  must  not  consider^ 
by  any  means,  merely  the  irritations  which  are  brought  to  the  central  organs 
from  the  skin  of  the  pai'ts  moved;  but  we  should  consider^  just  as  ranch  or  even 
more,  those  irritations  which  are  due  tci  the  varying  tension  and  position  of  the 
dreper  i>arts,  the  muscles,  the  fascia*,  the  ligaments,  and  the  articular  surfaces. 
Even  the  H|)ecial  organs  n(  sense,  particularly  the  eye,  under  some  ciro 
assist  materiuHy  in  reguliiting  motion. 

Acconling  to  this,  a  disturbance  of  co-ordination  must  take  place  when  the 
regulating  influences  liicmselves  either  are  iihsent  or  have  lost  their  activity — that 
is,  when  the  ixyssihility  of  a  successful  transmission  of  these  influences  to  the 
motor  apparatus  is  absent.  We  do  not  know  exactly  which  of  Ihe^te  two  condi- 
tions is  i-ealized  in  tubes.  Perlmps  both  are  concerned.  Several  circumstan 
may  be  cited  to  favor  the  theory  of  a  lass  of  centripetal  irritations  in  ta})es:  the 
disturbances  of  sensibility  that  can  often  Ijo  made  out,  the  absence  of  the  tendon 
reflexes,  the  undonbtiHlly  diminished  muscular  tonus,  etc.  All  these  symptoms 
ju-e  certainly  not  in  themselves  the  causes  of  ataxia,  but  sHll  they  are  note%vortby 
facts,  because  they  generally  point  to  the  victual  loss  of  centripetal  irritations.  A 
secHuul  theory  has  i5*?rhaps  still  more  support.  According  to  this,  the  transmis- 
sion of  the  i^'gulatory  centripetal  imtations  to  the  motor  apparatus  isdistnHx-d 
in  tabes.  It  harmonizes  completely  with  the  fact  that  the  degree  of  atuxia  in 
talK?s  does  not  run  at  all  par-allel  to  the  disturbance  of  conscious  sensibility. 
Thei-e  are  doubtless  cases  where  there  is  a  good  deal  of  ataxia,  while  the  sensi- 
bility—that is,  tbe  conscious  {)erception  of  sensory  impressions— is  practically 
uiMlistnrbed.  On  the  other  hand,  there  are  several  cases  recorded  in  literature 
in  which,  in  spite  of  mm'ked  anaesthesia,  there  was  no  ataxia.  In  these  cas 
tlie  regulatory  iiiHuence  of  the  irritations  froni  the  ana»sthetic  parts  was  certainly 
absent,  Init  it  could  be  i\'plaeed  by  the  control  of  the  organs  of  the  other  senses. 
especially  the  eye;  for  as  long  iis  the  completely  an aMhetic  patient  has  his  eyes 
oi>en  he  can  walk  well,  but  as  soon  as  he  shuts  his  eyes  he  can  no  longer  stand 
a  moment  and  falls  at  once.  In  these  cases,  then,  a  regulation  of  motion  by 
the  eyes  is  still  jxTssible;  there  is  no  special  ataxia.  In  genuine  ataxia,  motion 
remiiins  unco-ordinated  in  spite  of  the  contnd  sought  fit)m  the  sensations  of 
sight;  which  can  be  explained  by  the  fa^^t  that  the  influences  coming  fr<^>m  the 
eyes,  which  regidate  motion,  are  no  longer  of  value,  because  their  transmission  to 
the  motor  apparatus  has  become  impossible.  Nevertheless,  the  eye  has  a  certain 
unmistakable  influence  on  the  movements  of  ataxies.  As  soon  as  the  patient 
shuts  hb  eyes  all  the  movements  become  nnich  more  uncertain  and  lack  any  con- 
trol, so  that  the  patients  judgment  as  to  the  degree  of  his  movements,  when  there 
is  at  the  same  time  cutaneous  and  muscular  ana-ithesia,  is  eulireh-  lost. 

We  may  supiwse  that  the  {x>int  where  the  transmission  of  centripetal  im 
sions  to  the  motor  apparatus  for  the  purpose  of  co-ordination  of  motion  takes 
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is  only  in  the  gray  matter,  and  that  it  lakes  place  only  by  the  interposition  of  the 
ganglion  celLi.  We  must  thus  assume  tlmt  utaxia,  so  fai*as  it  dept'uds  upon  any 
disturbance  of  transmission,  is  due  anatomically  to  a  lesion  of  the  gray  matter 
(posterior  coruua  i} ;  although,  of  course,  we  do  not  exclude  the  idea  that  the  loss 
of  ceutri[ietal,  unconscious  irritations,  independently  of  a  lesion  of  the  centri|K?tal 
fibers  running  in  the  posterior  root*  into  the  cortl  it&clf,  may  have  an  influence 
upon  the  occurrence  of  ataxia. 

The&c  brief  glances  at  the  conditions  to  be  considered  in  the  question  as  to  the 
origin  of  ataxia  may  sutHce  to  give  the  reader  a  preliniinarj-  survey  of  the  most 
imiwrtaut  points,  and  an  incitement  to  further  reflection  upon  this  interesting 
subject 

Ataxia  is  the  chief  motor  disturbance  in  tabes.  The  crude  strength  of  the 
muscles  may  bo  perfectly  normal,  and  it  is  chiefly  a  service  of  Duchenne's  to  have 
made  clear  for  the  first  time  the  principal  du^tinction  between  ataxia  and  paralysis. 
He  showetl  that  ataxics,  who  can  no  longer  walk  a  step  alone,  can  nevertheless 
exert  the  greatest  strength  with  theii*  legs.  We  have  ourselves  treated  a  teiicher 
of  gymnastics  who,  in  spite  of  the  most  marked  ataxia  of  the  arms,  had  still  so 
ranch  strength  in  Ihem  that  he  could  support  himself  in  bed  on  his  arms  and  keep 
his  whole  body,  with  his  legs  extended,  in  the  air. 

It  sometimes  hupi^eus,  however,  that  even  the  crude  strength  disappears  in  tabes, 
and  that  the  muscles  become  paretic.  We  have  stated  alwjve  that  even  a  complete 
paraplegia  ma3'  finally  develop  in  the  course  of  the  ilLsease.  In  these  cases  we  find, 
on  analtfmical  examination,  that  the  process  is  no  longer  confined  to  the  posterior 
columns,  but  thiit  ihei'e  is  also  a  systemic  degeneration  of  the  lateral  pyramidal 
niotror  tracts  in  the  lumbar  conl.  The  rare  ]jaralyses  of  certain  motor  nerves  have 
another  significance.  They  have  usually  l)een  noted  at  the  beginning  of  the  dis- 
ease, and  affect  the  radial,  pci-oneal,  accessory,  etc.  They  are  protwbly  due  to 
changes  in  the  affected  i>erjpheral  nerves,  but  as  a  rule  they  are  transitory,  and.  in 
our  opinion,  ai'e  to  be  put  in  the  stinie  category  with  tabetic  oculouiiilor  pai'alyses 
{vide  infra). 

We  may  add,  finally,  that  slight  symptoms  of  motor  irritation,  slight  twitch- 
ings  in  the  muscles,  especially  in  the  fingers,  are  not  uncommon,  but  they  are 
noticed  only  when  the  attention  is  especially  directed  to  them.  It  is  not  certainly 
known  how  they  tirise;  in  our  opinitm,  the^'  are  of  reflex  origin. 

Tlie  condition  of  the  muscles  on  passive  motion  is  very  chantcteristic.  We 
notice  in  most  ca.ses  a  very  striking  flaccidity  of  the  limbs,  so  that  there  is  hardly 
any  muscular  resistance  to  be  felt.  We  have  to  do,  as  it  seems,  with  a  diminution 
of  muscular  tonus,  whose  cause  is  not  yet  quite  clear;  but  since  there  are  many 
i-eas4jiis  for  believing  tliat  the  normal  musculiu*  tonus  is  of  reflex  origin,  we  are 
led  Ui  think  of  a  cormection  Ixitween  the  absence  of  muscular  tonus  and  the  other 
reflex  disturbances  in  tabes,  such  as  the  absence  of  the  tendon  reflexes* 

The  electrical  excitfibility  of  the  nerves  and  miLscks,  as  we  may  also  note  here, 
remain  perfectly  normal  in  uncomplicated  tabes. 

2.  Disturbances  of  the  Cutaneous  and  Muscular  Sensibiuty.— As  we 
have  already  said.  tal>es  begins,  in  the  great  majority  of  cases,  with  symptoms  of 
sensory  irritation,  which  usually  persist  in  the  later  course  of  the  du^ease  also.  Be- 
sides the  simple  paiwsthesiu—the  feeling  of  tingling  and  numbness  in  the  legs^and 
sometimes,  loo,  a  similar  feeling  which  appears  quite  early  in  the  upper  extremi- 
ties (es{jecially  often,  as  we  have  said,  in  the  ulruir  region)— the  talx;lic  pains  are 
remarkably  characteristic  of  the  disease. 

The  intensity  of  the  pains  tliffers  very  nmch  in  different  cases;  but  we  see  a 
complete  absence  of  them  extremely  rarely.  The  patient's  attention  is  often  first 
called  to  his  slight  and  infrequent  pains  by  direct  questioning;  but  in  some  cases 
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the  severe  pains  are  a  ooustant  distress  to  him.  The  paius  most  choracteiistic  of 
tabes  are  the  lightuing'-lLke,  **  lancinatino; "  pains,  which  shoot  like  ueural^c  pains 
for  some  distance  along  the  course  of  the  nt'rvcs.  They  often  come  on  in  very 
severe  pai*oxysms,  and  are  absent  at  othei*  times.  There  are  also  boring,  stabbing 
pains,  which  are  fixed  atone  point  and  have  their  scat  esj)ecially  in  the  vicinity  of 
the  joints;  and  fiujJly  **  constricting  pains/'  which  are  felt  most  frequently  in  the 
hack  and  loins.  The  well-known  *'  girdle  feeling  "  of  tabetics — that  is,  the  sensa- 
tion of  a  band  tightly  encircling  the  trunk,  or  a  tight,  "drawn-together"  pre-ssure 
on  the  lateral  portions  of  the  trunk — belongs  to  the  latter  form  of  symptoms  of 
sensory  irritation.  The  girdle  feeling  is  manifestly  due  to  irritative  procesi^es  in 
the  region  of  the  lower  dorsal  or  upper  lumbar  nerves.  Since  it  is  coni|«initively 
frequent,  and  often  api^ears  quite  early,  it  also  has  a  certain  diagnostic  significance. 

Thy  tabetic  paitis  also  begin  in  the  legs,  corres|x>ndi ng  to  the  aJniost  constant 
beginning  of  the  symptoms  of  the  disease  in  the  lower  oxiremities;  but  later  on 
quite  analogous  pains  somettraes  appear  in  the  arms,  and  in  very  advanced  cases 
we  have  also  observed  pains  in  the  I'cgion  of  the  occipital  ner%^es  and  of  the 
trigeminus.  On  the  other  hand,  neuralgic  paius  in  the  fivce,  especially  in  the 
region  of  the  frontal  nerve,  or  in  the  occiput,  or  even  migi'aine-like  attacks,  also 
»K^cur,  even  in  the  initial  stage  of  tabc.s,  as  we  have  oui-selves  observed.  In  some 
cases  the  lancinating  paius  in  tabes  may  be  accompanied  by  the  appearance  of  an 
eruption  of  herixjs— a  condition  which  at  any  rate  U  extremely  rare. 

Usually  much  later  than  the  pains  appears  also  a  diminution  of  sensibility 
which  can  be  made  out  objectively.  As  a  rale,  it  may  be  slated  that  in  most,  but 
not  in  all,  cases  of  tabes  the  sensibility  does  not  remain  normal;  although  more 
marked  aUtPsthesia  never  appears  until  ihe  more  advanced  stages  <if  the  disease. 

The  form  of  the  disturbances  of  setisibility  varies  extremely,  and  no  disease 
furnishes  so  many  opportunities  for  the  study  of  iutei-esting  details  in  the  region 
of  armmalics  of  sensation  as  tabes  doi-salis.  Our  knowledge  of  the  occurrence  of 
partial  piiralyses  of  sensation  especially  is  vei-y  largely  ba.sed  on  the  examination 
of  tabc^tic  patients.  The  tactile  sense  suffers  in  most  cases  of  tabes,  but  we  c^n 
usually  make  out  only  a  certain  blunting  of  it.  Only  when  the  disease  is  far  ad- 
vauceil  does  the  patient  cease  to  feel  a  light  touch  on  the  skin.  Tlie  sense  of  pain 
is  also  often  abnormal.  We  sometimes  see  a  pronounced  analgesia,  but  in  other 
cases  there  is  a  very  decided  sensibility  to  pain,  in  spite  of  a  defective  tactile  sensi- 
hilily.  It  is  a  very  frequent  symptom  that,  at  a  pin«prick,  the  patient  has  at  first 
(^uly  a  slight  and  not  a  painful  seostilion,  and  that  a  few  seconds  later,  especially 
if  the  prick  persist,  he  suddenly  winces  and  says  he  feels  a  decided  pain.  With  it 
tliere  is  usually  a  reflex  contraction  in  the  affe<'ted  leg.  We  generally  si>eak  of 
this  symptom  as  a  ''  delayed  couduction  of  painful  sensations  '*  or  *'  delayed  i-eflex  " , 
bat  it  seems  to  us  that  the  symptom  has  not  yet  been  analyzed  carefully  enough, 
and  especially  that  it  has  not  been  properly  separated!  from  tlie  after-sensations, 
which  aiH.'  also  vei*y  common  in  tabes.  It  often  happens  that  after  a  single  prick, 
tabetic  patients  report  at  varying  intervals  five  or  six  or  more  painful  after-sen- 
sations.* 

If  the  first  sensation  is  not  painful  in  these  cases^  it  may  happen  that  the 
patient  may  first  say  "Now"  at  a  prick,  and  soon  after  **0w,^'  when  he  fb^,  feels 
the  pain  (the  ''double  sensation"  of  Naunyu,  Remak,  and  others).  Fischer  has 
termed  a  peculiar  disturbance  of  sensibility  occurrmg  in  tabes,  polyresthe«ia ;  the 


*  If,  ifchilc  the  itatlontV  *'ye»  arc  »hut,  wc  priek  Uic  !*%»  and  the  nrni  or  neck  n»  n«ir1y  n#  poaniblo  lit 
tlio  same  time,  the  prick  on  t)w?  Icjf  wouM  nooe>M»ftril>  bt<  felt  mtieh  later  than  that  on  the  arui.  if  IImjtv 
baddiiyixi  coaduf'tion  otHen&:»ry  iinprc**ioni.  fiviu  thi'  leg;  but  wc  have  never  uj*  yet  hecn  nblo  to 
make  out  Chid  condition  with  curt^iinty. 
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patient  asBcrts,  when  examined  with  aii  ^esthesiouieter,  that  lie  feels  several  (four 
or  five)  p«3iiil«,  altboug-h  he  was  touched  with  but  one. 

Disturbances  of  the  sense  of  pressure,  an<l  still  more  that  of  temperature,  are 
also  quite  frequently  found,  especially  as  partial  paralyses  of  sensation^  when  the 
sensibility  is  otherwise  well  preserved.  We  should  note  particularly  the  occur- 
rence of  partial  anaesthesia  of  the  sensibility  to  heat  or  cold.  On  the  other  hand, 
the  special  sensations  of  temperature  may  sometimes  be  pretty  well  defined,  while 
in  otlier  respects  there  is  quite  a  hi|^h  degree  of  ana'sthesia. 

The  considerable  anomjiliea  of  the  muscular  sense,  which  are  often  to  be  made 
out  in  more  advanced  cases,  have  a  special  interest  (see  page  509).  If  the  patient 
shuts  liis  eyes,  he  ia  often  entirely  unaware  of  the  situation  and  position  of  his 
limbs.  He  mokes  a  false  report  as  to  the  direction  and  extent  of  passive  motions,* 
Jf  the  muscular  sense  in  the  arms  be  disturbed,  and  we  put  the  arms  into  any 
unusual  iK>sitiun,  the  patient  has  considerable  trouble  in  bringing  the  hands 
together  with  his  eyes  shut.  He  gropes  about  in  the  air  with  his  arras  until  he 
accidentally  touches  one  arm  with  the  other  hand,  and  then  h©  feels  down  this  lo 
the  hand.  The  action  of  ataxia  and  muscular  ana:^sthoBiA  are  accordingly  com- 
bined in  these  cases,  but  we  can  not  jjossibly  consider  the  former  as  a  result  of  the 
latter;  for  there  are  doubtless  cases  of  ataxia — we  have  ourselves  carefully  exam- 
ined such  with  regard  to  this  question— in  which  the  perception  of  motion  and 
^Kwition  is  perfet'tly  normal  in  spite  of  the  existence  of  ataxia.  The  disturbance 
of  movements  willed,  by  the  loss  of  mu»:ular  sense,,  is  noticed  only  when  the  eyes 
are  shut.  Witli  the  eyes  open  the  control  by  the  sense  of  sight  supplies  the  lack 
of  muscular  sensibility.  Pitres  has  lately  described  peculiar  attacks  of  muscular 
rigidity,  and  attacks  of  a  decided  feeling  of  fatigue  in  thr*  muscles,  apparently 
coming  on  spontaneously'  in  incipient  tabes  ('*  crises  de  coiirfMttitrt'  fnuHcitlaire'^). 

Only  in  rare  and  far-advanced  cases  Ls  there  finally  a  complete  niiiesthesia  of 
the  lower,  and  exceptionally  of  the  upper  ejctremitios.  We  then  see  also  at  times 
disturbances  of  simsibility  in  the  region  of  the  trigeminus,  in  the  skin  of  the  face. 
These  disturbances  are  probably  connected  with  a  degeneration  of  the  sensory 
ascending  r<iot  of  the  trigeminus,  which  degeneration  has  already  been  observed 
several  times  at  the  autojisy  (Westphal). 

It  is  very  hartl  to  judge  as  to  the  dependence  of  all  these  sensory  disturbances 
mentioned  u^ion  the  anahimical  changes  of  tikbes.  In  many  ca.*$es  both  the  initial 
paius,  and  in  part  the  antpsthesias.  especially  if  they  have  their  chief  seat  in  a  single 
nerve  territory  (ulnar,  etc.),  are  to  Ije  referred  to  disease  of  the  sensory  i>eripheral 
nerves.  The  severer  pains,  however,  are  perhaps  due  chieily  to  morbid  processes 
in  the  posterior  rooU,  while  with  a  liigh  degree  of  an;esthesia  we  are  usually  right 
in  assuming  thai  there  is  a  pronoiinced  atrophy  in  the  posterior  cornua. 

3.  DlHTURBANCEH  OP  THE  Rkflexks. — Tlie  cutaupous  reflexes  show  no  constant 
changes  in  t,il»es  They  are  usually  approximately  normal,  but  sometimes  they 
are  diminished,  especially  if  there  l>e  at  the  same  time  a  marked  disturbance  of 
sensibility. 

Tlie  absence  of  the  tendon  reflexes,  especially  of  the  patellar  reflex,  is,  how- 
ever, an  almost  constant  sign  of  tabes,  and  is  a  sign  of  the  high©.st  diagnostic  value. 
As  we  have  alremly  said,  the  disappearance  of  this  reflex  is  one  of  tlie  earliest  symp- 
toms of  the  disease,  and  is  therefore  of  the  greatest  significance  in  the  diagnosis  of 
initial  tabes.  There  are  certainly  cases  of  tabes  in  which  the  patellar  reflex  may 
persist  for  a  long  time,  in  spite  of  the  development  of  many  other  morbid  symp- 
toms.   These,  however,  are  only  very  rare  exceptions,  which  do  not  disprove  the 

♦  We  tan  d«criba  dittcnmt  Icttcw  jind  figures  In  the  air  with  the  patient^a  «»*roinitiea,  and  117 
whether  they  can  bo  cont>ctly  rcoogniied  with  tfic  eye«  ahnU 
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rule,  and  do  not  at  all  contradict  our  general  views  as  to  tal>es.  In  individ 
cases  the  aiFecled  tiberji,  which  serve  to  set  fi'ee  the  reflex,  may  be  sjiared  for  a  Ion 
time,  just  as  any  other  characteristic  sjTnptoni  of  the  disease  niay  under  some  cir- 
enmstances  occasionally  be  absent.  C.^'oncerning  the  precise  anatomical  cause  of 
the  disappearance  of  the  patellar  reflex,  it  can  be  due  only  to  a  degeneration  in 
the  centripetal  portion  of  the  affected  i"eflex  ai-c — that  is,  only  in  the  fibers  which 
bel»>ng  to  the  territory  of  the  posterior  I'oots.  It  is  in  accordance  with  this  that 
disease  of  the  middle  portion  of  the  posterior  columns  in  the  lumbar  cord  (that  is, 
the  root'Zones,  see  Fig.  89)  always  seems  to  be  accompanied  by  a  failure  of  the 
patellar  reflex.  The  direct  mechanical  hTitabiUty  of  the  muscles,  especially  of 
quadriceps,  is  almost  always  retained  in  tabes.* 

4.  D1OTURBANCE8  m  THE  Eye  and  the  other  Organs  of  Speciax.  Sense. — 
The  authority  for  rt^garding  tabes  as  a  combined  systemic  disease  arises  from  the 
frequency  with  which  certain  cerebral  symptoms,  as  well  as  the  spinal,  are  found 
in  it. 

The  symptoms  in  the  eyes  deserve  the  first  attention.  We  find  disturbances  in 
the  pupils,  of  course  not  in  all  cases,  but  stil!  in  the  great  majority  of  them.  The 
pupils  are  often  very  nuich  contracted — '*  spinal  niyosis" — and  show  no  trace  of  con- 
traction to  light,  although  tbe  well-known  changes  in  the  pupils  are  very  manifest 
upon  any  variation  of  the  accommodation — dilatatiim  of  the  pupils  with  approxi- 
mately pard,llel  axes  of  vision  on  louking;  at  distant  objects,  and  contraction  of  the 
pupils  with  the  most  marked  convergence  of  the  eyclmlls  on  fixing  a  near  object. 
We  give  this  phenomenon,  whose  precise  anatomical  cimse  is  not  yet  known,  the 
name  nf  reflex  immobilitj^  of  the  pupils  with  retained  mobility  on  accommodatioii 
(Argyll  Roliertson  pupils).  It  is  not  at  all  ne<'essaiy,  however,  that  there  should 
also  be  a  myosis,  for  we  not  very  infi*equently  find  the  pnptls  quite  dilated  or 
unequal,  although  we  find  there  is  reflex  imniobilit5\  As  we  have  alrejidy  said, 
the  inmiobility  of  the  pupils  is  often  a  very  early  symptom,  so  that  it  aLso  has  a 
diajgnostic  importance.  In  other  cases  we  find  inequality  of  the  pupils  and,  as 
rare  sympti>m,a  striking  chy.nge  in  the  size  of  the  pupils,  so  that  first  one  and  th 
the  oilier  pupil  is  the  larger. 

The  paralyses  of  the  ocular  muscles  in  tabes  are  also  very  interesting.  Tliey 
are  usuiilly  uiiilaU'ral,  but  sometimes  bilateral,  and  often  appear  even  at  the  be^ 
ginning  of  the  disease,  so  thai  diplopia  may  be  the  first  subjective  symptom  of 
which  the  patient  complains.  In  every  sudden  oculonKitor  or  abducens  paralysis, 
coming  €ni  without  any  other  cause,  we  must  think  of  the  possibility  of  an  incipi- 
ent tabes.  It  is  r-emarkable  that  these  paralyses  in  many  cases  disappciir  ijerma- 
nently  and  entirely  after  some  time;  but  «<nrietimes  they  remain,  as  we  have  re- 
]M-atedly  seen,  especially  in  a  case  with  bilateral  abducens  and  unilateral  oculo- 
motor paralysis,  and  also  in  a  case  witli  almost  complete  bilateral  oculomotor 
paralysis.  In  the  autopsies  on  such  cases  we  find  the  trunks  of  the  atfect*<l  nerves 
and  their  nuclei  markedly  atrophic.  It  seems  to  us  very  probable,  however,  that 
the  temfjorary  ocular  jmralyses  in  tabetic  patients  depend  upon  changes  in  the 
peripheral  nerves  of  the  ocular  muscles. 

The  tliirtl  complication  in  the  eyes  in  tabes  is  optic  atrophy.  It  ix^curs  in 
about  ten  op  fifteen  p^r  cent,  of  all  cttses,  and  is  usually  an  initial  sjTiiptom,  at 
a  time  when  the  absence  of  the  tendon  reflexes,  which   may  usually  also  be 

•  [From  autopniw  on  casw  of  combined  salerOBlB,  wheru  th«  symproiiis  very  t'lwely  rcsenibled  thr^e 
of  labia,  but  where  the  patellar  reflex  persitted  until  uenr  thi5  cloac  of  life,  Wustrhul  thinks  that  the 
patellar  ri^tlcx  diHappoan*  only  when  o  Mpc'ciul  region  in  the  jvostorior  columns  m  Involvinl  in  the  dis- 
ease. This  region  lies  nt  the  jutit-tion  of  the  doraa!  uiiJ  lumbar  corda,  betwean  the  posterior  com u 
nnd  a  lino  runnirij^'  puraLlt^l  with  iho  posterior  i^nisuro,  and  st&rtlng  from  the  angle  sucn  in  the  poetorior 
comu  at  tlic  HiUi  of  Lho  0ub«tiaiU«  giUutiaoiUk. — TfiA»a.J 
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noticed,  is  the  only  thing,  except  this,  to  reader  the  diagfnosis  of  the  diiseaae  po«i- 
.sible.  The  patient  complaitis  of  diminution  of  vision,  and  the  power  to  distiu- 
Igiiish  colors,  especially  green,  disappeai*s  quite  early.  On  objective  examination, 
^e  find,  besides  this  anomaly  in  the  color  sens^*,  usually  a  limitation  of  the  fiold  of 
'▼isiou,  and  the  beginning  |j|7^y  decjeiieratiou  of  the  optic  nerve  can  easily  be  made 
out  on  ophthtthuoscopic  examimidou.  The  affection  sometimes  makc«  little  halts 
and  slit^bt  apparent  improvements,  but  it  usually  ends  with  complete  blindness. 
The  optic  atrophy  tnoi'c  rarely  Hi'st  appears  in  the  laWr  stages  of  the  disease,  when 
all  the  other  symptoms  are  ah*eady  fully  developed. 

Auditory  disturbances  are  much  rarer  tJian  tliose  of  sight,  but  they  also  occur. 
The  cause,  in  at  least  a  part  of  the  cases,  is  an  atrophy  of  the  acoustic  nerve. 
Symptoms  are  also  frequently  seen  which  resemble  those  of  Meuidre's  disease — 
tinnitus,  vertigo,  and  deafness. 

Changes  in  the  senses  of  taste  and  smell  have  been  observed  only  in  a  few 
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5.  Disturbances  in  the  Bladder,  the  Recti^m,  and  the  Sexual  Organs. — 
DiHicidty  in  emptying  the  bladder  is  an  almost  constant  symptom  in  the  later 
stages  of  ta^>ea.  It  Siimetirnes,  indeed,  appears  very  early.  Tlie  patient  feels  the 
desire  to  uriuate  more  frequently,  there  is  often  a  slight  involuntary  micturition, 
and  at  other  timei*  theiM?  is  retention  of  urine,  sometimes  coming  on  quite  sud- 
denly; ill  advanced  stages  tliere  is  fi-equently  complete  incontinence.  A  cystitis 
very  often  develops  as  a  result  of  all  tht^e  disturbance;^  which  may  be  the  starting- 
point  of  severe  cysto-pyelitis  and  pyelo-nephritis,  and  thus  be  the  cause  of  death. 

Persistent  constipation  is  aLso  a  very  fretiuent  symptom  of  tabes,  the  reason 
for  which  Ls  jicrhapK  to  be  s^ought  in  the  defective  refle.v  excit^itiou  of  intestinal 
j-K'rislalsis.  The  conHtipation  may  in  many  cases  give  rise  to  gi'eat  distress  to  the 
patient,  since  it  sometimes  provokes  very  painful  sensations  in  the  loins  and  abdo- 
men. The  coccyodynia,  which  sometimes  occur*  in  taljcs,  has  already  been  men- 
tioned (see  page  528).  Incontinence  of  faeces  occurs  quite  rarely  in  the  last  stages 
of  the  disease. 

A  diminution  in  the  sexual  functions  is  found  almost  constantly  in  advanced 
cases.     TJie  loss  in  power  la  also  often  one  of  the  initial  sjnnptoms. 

6.  Symptoms  in  the  Internal  Organs.— We  see,  not  very  infrequently,  in 
tabes  certain  symptoms  in  the  internal  organs  which  are  iti  part  very  character- 
istic, and  which,  at  any  rate,  are  based  upon  distiirlmnces  of  innervation,  Tli^ 
most  imp*irtant  and  the  most  frequent  ai-e  the  so-called  *' gastric  crises."  These 
almost  always  come  on  suddenly  and  paroxysmally,  and  consist  of  an  ejctremely 

vere  cardialgic  pain,  which  is  accompanied  by  violent  vomiting.  Tlie  pjitient 
also  feels  v^ry  wretched,  and  there  is  often  at  the  same  time  palpitation,  accel- 
eration of  the  pulse,  vertigo,  etc.  The  attacks  last  alwut  two  or  three  days.  In 
many  patients  they  are  re|>eated  every  few  months.  As  we  have  said,  the  gastric 
crisis  may  appear  very  early.  We  ourselves  know  cases  where,  in  consequence 
of  ievere  gastric  crises,  a  severe  gastric  atiWtion  has  been  falsely  diagnosticated, 
in  the  beginning  of  the  disease.  Attacks  of  diarrhoea,  "intestinal  crises,"  usually 
not  associated  with  pain,  have  also  been  re  ideated  ly  observed. 

We  term  attacks  of  severe  dyspnoea  *'  laryngeal  crises/'  These  probably 
depend  uiKin  a  (reflex  ?)  sp&sm  of  the  glottis,  and  may  attain  a  very  alarming 
degree.  They  ai-e  also  associatetl  with  a  sevei-e  spasmodic  nervous  cough.  Pandy- 
sis  of  the  laryngeid  muscles  (crico-aryta?noiil.s)  has  also  been  observed.  We  may 
assume  cliange«  in  the  vagus-accessory  nucleus,  or  in  the  vagus  or  recurrent  itself 
(Opi>enheim),  as  the  anatomical  cause  of  all  these  symptom.s. 

In  a  few  cases  "'  renal  crises  '*  (*'  crtHes  nephritiques  "i  have  also  been  described. 
They  consist  of  severe  attacks  of  pain,  like  renal  colic.     French  authors  also 
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describe  *' urethral  crises''  and  -^ crises  c/iforwitewTies," the  paroxj'smal  appearance 
of  voluptuous  feelings  with  a  vaginal  secretion  in  women,  in  the  beginning  of 
the  disease. 

We  may  mention,  finally,  that  we  sometimes  see  in  tabetic  patients  a  constant 
and  very  great  fn^quency  of  the  pulse,  HJO  to  120  a  minute.  We  also  frequently 
see  the  combination  of  tabes  with  aortic  insuiliciency  which  has  been  mentioned 
by  some  authors.  The  precise  connection  between  the  two  utTections  is  probably 
dei>endent  upon  previous  syphilis, 

7.  Trophic  Disturbances,— In  many  cases  of  tabes  trophic  disturbances  are 
entirely  absent.  We  have  already  s]>ol£en  of  the  occasional  appearance  of  an 
eruption  of  herpes,  with  severe  lancinating  pains.  In  some  cases  a  marked  exfolia- 
tion of  the  epidermis  has  been  seen,  and  also  a  falling  out  of  the  hair  and  nails. 
Sometimes  there  mt}  small  haemorrhages,  apparently  spontaneous,  into  tlie  skin 
^r  into  the  visible  mucous  membranes,  especially  into  Oie  conjunctiva,  as  we  have 
in  several  cases. 
The  peculiar  joint  aflFections  which  occur  in  tabes,  and  were  first  accurately 
described  by  Charcot  as  "  arthropathies  tomtit iques,"  have  a  greater  interest,  (See 
Fig,  91.)     Tiie  affection  is  situated  most  frequently  in  tl^e  knee- and  hip- joints, 

more  rarely  in  the  ankle-  and  shoulder-joints. 
It  is  usually  bilateral,  even  if  it  be  more 
marked  on  one  side  than  on  the  other.  We 
sometimes  find  abundant  serous  etfusions,  so 
that  the  knee-joint  in  particular  may  swell  up 
in  monsti'ous  fashion ;  but  we  find  especially 
a  high  tiegree  of  arthritis  deformans,  with 
marked  atrophy  of  the  ends  of  the  bones,  and 
with  the  formation  of  many  osteophytes. 
Spontaneous  dislocationa  and  fractures  also 
occur.  An  affection  of  the  anterior  gray  cor- 
nua,  whicli  Charcot  suspected  to  be  a  cause  of 
the  articular  affection,  could  not  lie  made  out 
in  a  case  examined  by  us  anatomically.  We 
do  not  believe  that  the  theory  of  an  exclusive 
*' nervon.s-trf)phic  disturhatjce"  can  ejcplaia 
the  on  gin  of  the  tabtj-tic  joint  afFections.  Per- 
haps  we  liave  to  do  with  syphilitic  joint  affec- 
tions, and  pcrha]>s  %vith  those  of  some  other 
innre  fortuitous  (traumatic  f)  origin,  which  are 
rather  a  complication  than  a  symptom  of 
I  i.jiibj'  of  thi*  ri»fht  tabes.  We  believe,  however,  that  the  unus- 
*^™^      **  "'*     ual   intensity  and  the  peculiar  form  of  the 

anatomical  lesion  are  indeed  directly  connected  with  tabes,  and  ai-e  due  chiefly  to 
the  anfesthesia  of  the  articular  surfaces.  We  saw  a  case,  a  short  time  ago,  where 
an  att'ection  of  the  knee-joint  developetl  in  a  comparatively  very  early  stage  of 
tabes,  which  up  to  that  time  had  not  been  diagnosticated  at  all.  As  the  patient 
felt  no  pain  at  all  in  Ms  knee,  he  nevertheless  hunted  most  vigorously  through  a 
whole  autumn,  until  finally  an  extremely  severe  swelling  of  the  knee-joint  and 
an  actual  dislocation  of  the  leg  ensued. 

The  muMcles  preserve  their  normal  state  of  nutrition,  except  as  they  take  part 
in  a  general  enraciation.  Charcot  clescribetl  a  case  of  a  combination  of  tal»es  with 
genuine  progressive  muscular  atrophy,  in  which  the  auUipsy  showed  a  degenera- 
tion of  the  anterior  gray  cornua  in  the  spinal  cortl  besides  the  ati-ophy  of  the  pcie- 
terior  columns.      The  first  report  upon  a  unilateral  atrophy  of  the  tongue,  which 
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sometimes  develops  quite  earlj  in  tabes,  is  due  to  the  same  observer.  Notbiuj^ 
defltiite  is  known  at  preseait  as  to  the  orig:iu  of  tbis  peculiar  complication. 

In  cuucliision,  it  is  wortby  of  note  that  cjvses  of  "  mal  ju^rforant  du  pied " 
(ulceratii>ns  on  tbe  beels  or  between  tbe  toes)  have  been  repeatedly  observetl  in 
tabes. 

8.  Cerebral  Symptoms. — Besides  the  freqneot  important  disturbances  on  tbe 
part  of  certain  cerebral  nerves,  such  a«  the  optic  and  cwulomotor,  wlitch  bave 
already  been  mentioned,  we  must  mention  here  the  relation  between  tabes  and 
progressive  general  paralysis  {q,  v.).  On  the  one  hand,  the  symptoms  of  tal^es 
are  often  present  in  the  course  of  j^nei-al  paralysis,  so  tbat  tbe  autt>psy  shows  a 
tyjjica!  dcfjeneration  of  the  posterior  culuiniis  (Westphal) :  and,  on  the  otlier  hand, 
it  also  hapjjens  tbat  the  whole  process  begins  with  a  ta1>es,  which  may  exist  alone 
for  years  without  any  mental  symptoms,  and  then  only  at  the  close  do  the  symp- 
toms of  paralytic  dementia,  delusions  of  g:raudeiir,  dementia,  etc.,  apiK?ar. 

The  complication  of  taljes  with  hemiplegia  reijeatetlly  occui's.  The  latter  de- 
pends upon  a  cerebraJ  hEfinorrhage  or  an  embolic  or  thrombotic  softening,  so  that 
it  is  doubtful  whether  tbe  two  ailections  bave  a  real  connection  or  are  merely  a 
chance  combination.  It  seems  to  us  worthy  of  note  that  in  two  such  cases  we  saw 
scarcely  any  contracture  develop  in  the  paralyzed  limbs. 

Course  and  Prognotia. — Although  most  of  the  characteristic  symptoms  of  tabes 
develop  in  almost  all  ctLses,  still  the  ornler  and  tlie  intensity  of  their  onset  vary 
greatly.  We  have  already  briefly  describetl  the  general  type  of  the  disease  whicli 
most  frequently  comes  under  observation,  and  many  other  peculiarities  in  its 
course  bave  been  mentioned  from  time  to  time. 

We  have  stated  that  the  initial  period  Ls  usually  characterized,  apart  from  tbe 
symptoms  tbat  can  be*  made  out  only  objectively,  such  as  absence  of  the  patellar 
reflex  and  reflex  immobility  of  the  pupils,  by  the  lancinating  pains;  that  these  may 
differ  very  much  in  intensity;  and  that  the  duration  of  this  first  stage  may  vary 
between  a  few  months  and  ten  or  twenty  years.  Tbe  optic  atrophy,  the  ocular 
paralyses,  gastric  crises,  vesical  disturbances,  etc.,  were  mentioned  as  raixir  initial 
symptoms.  The  passage  from  the  first  stage  to  the  second — the  stage  of  ataxia — is 
sometimes  very  gradual  but  in  some  cases  very  rapid  and  sudden*  We  have 
repeati?dly  seen  such  changes,  with  a  sudden  change  for  tbe  worse  in  the  condition. 
If  the  previous  sympt<ims  were  slight,  the  j»atient  dates  his  disease  from  this  iM>int, 
and  says  that  he  was  quite  suddenly  broken  down  by  some  cause,  and  that  since 
then  he  has  nrrt  teen  able  to  walk  at  all,  or  else  only  with  ditliculty.  In  such  cases 
there  is  often  slow  improvement  following  the  sudden  change  for  tlie  worse  in  tlie 
condition,  which,  of  course,  is  not  f^ermanent. 

No  rules  of  general  value  can  be  given  as  to  the  further  advance  of  the  disease, 
the  invasion  of  the  arms  by  the  ataxia,  or  the  occurrence  of  the  rarer  symptoms, 
such  as  the  joint  aifections,  etc.  Almost  everj^  individual  case  atTords  its  idios.>^l- 
crasies,  since  one  gr4>up  of  symptoms  is  often  especially  prominent,  while  anotlier 
is  entirely  absent  or  develoj)ed  only  to  a  slightdegi'ee.  On  the  whole,  however,  we 
can  almost  always  makeout  a  gradual,  even  if  a  very  slow,  advance  in  the  disease. 
Ncwsj-mptoms  appear,  the  old  ones  increttse,  the  general  condition  becomes  worse, 
until  finally  the  last  stage  of  tlie  disease  comes  on. 

Recovery  from  tal>es  occuis  only  very  rarely,  if  at  all.  The  treatment  of  tbe 
affection  may  indet^d  cause  improvement,  delay  the  course  of  the  disease,  and  alle- 
viate single  symptoms,  but  the  prognosis  is  always  to  be  regarded  as  unfav< trablf , 
although  many  patients,  especially  under  favorable  external  oouditions,  may  lead 
a  tolerfible  existence  for  years. 

BiagnosiB,— There  is  scarcely  any  other  disease  of  the  sp'mal  cord  whose  diag- 
nosis can  in  most  ciiscs  Ix!  made  with  so  great  certainty  and  such  comparative 
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ease.  Since  tabes  is  a  combined  systemic  disease,  it  atFords  a  definile  combiDaticm 
of  symptoms  such  as  can  occur  under  no  other  conditions.  The  diagnosis,  there- 
fore, is  to  be  madt?  ntit  from  any  one  single  symplum,  but  only  frooj  the  combina- 
lion  of  all  and  fn»m  the  whole  course  of  the  dLsea-se. 

The  diacrnosis  of  initial  tabes  is  eispecially  important.  In  every  case  of  obsti- 
nate "rheumatic"  pains,  or  similar  pains  in  the  lower  extremities,  we  should  think 
of  the  possibility  of  lal>es,  and  examine  the  tendon  reflexes  and  the  pupils.  Tbe 
combination  of  characteristic  pains,  absence  of  tlie  psitellar  reflex  on  the  two  sides, 
and  reflex  imiiiobilitj'  of  the  pupils,  usually  makes  the  diagnosis  almost  perfectly 
certain;  two  of  these  symptoms,  esi>ecially  if  the  reflex  immobility  of  the  pupils 
be  one,  make  it  at  least  very  pntbable.  Ocular  paralyses,  temporary  ptosis,  or 
temporary  diplopia,  may  l>e  very  important  for  the  diagnosis.  With  these  symp- 
toms, tcMi,  we  should  never  forget  to  think  r»f  the  possibility  of  tabt*s,  and  to  look 
for  the  other  rliarm'teristic  symptoms.  Finally,  we  may  recall  the  fact  here  that 
the  disease  may  begin  with  an  optic  atmphy,  and  that  early  g-aatric  crises  may 
simulate  a  giistric  affection,  early  disturbance  in  micturition  a  vesical  trouble,  or 
swelling  of  the  joints  a  joint  disea-se,  until  careful  examination  of  the  other  symp- 
toms explains  the  true  natui'e  of  the  disease. 

In  the  fully  developed  atiixic  etage  of  tabes  the  diagnosis  is  almost  always  easy, 
and  often  cau  be  made  at  tbe  flj?st  glance.  The  history,  the  characteristic  ataxic 
gait,  the  swayLng  with  tlie  eyes  shut,  the  absence  of  the  reflexes,  etc.,  make  the 
diasrnosis  certain.  The  diagnosis  may  be  more  dillicult  if  we  happen  to  see  the 
patient  for  the  Grst  time  in  the  final  stage,  when  actual  paral^'sb  has  set  in,  when 
a  complicating  hemiplegia  has  arisen,  etc.  In  such  cases  we  must  lay  stress  on 
the  development  of  tlie  disease  and  find  out  what  characteristic  tabetic  symptoms 
— pupillary  symptoms,  absence  of  patellar  reflex,  remains  of  ataxia,  or  pains-^can 
now  be  discovered.  With  pi*<»i>er  attention  and  knowledge  of  the  case,  the  diag^ 
nosis  can  even  tlien  almn.st  always  be  made  correctly. 

Vertebi-al  atfeciions  are  to  be  mentioned  first  of  the  cbseases  which  may  l)e  con- 
fused with  tabes.  These  also  cause,  under  st>nie  cii-cumstauces,  lancinating  pains 
and  an  absence  of  the  patellar  reflex,  as  a  i-esult  of  compression  of  the  spinal  roots; 
but  in  these  cases  the  later  cours^e  of  the  disease  is  entirely  different,  ajmrt  from  the 
changes  in  the  vertebnd  culumn  and  the  absence  of  other  chamcteristic  sympton»s 
of  tabes.  The  same  holds  true  of  certain  deei>-seated  tumors  in  the  neighborhood 
of  the  spinal  cord.  We  have  already  said  that  in  rare  cases  a  multiivle  sclerosis 
may  offer  symptoms  similar  to  those  of  taljes.  In  these  cases  the  chief  stj*ess  in 
regard  tt>  diagnosis  is  to  be  laid  on  the  enmmble  of  symptoms  and  their  develop- 
ment. It  is  of  greater  practical  importance  that  certain  toxic  nervous  diseases 
may  have  a  great  similarity  to  tabes.  Chronic  alccdioHc  neuritis  has  alreiidy 
been  spoken  of  in  this  connection  (sec  page  583).  In  these  eases,  however,  tbe 
reflex  immobility  of  the  pupils  and  the  disturbances  of  the  bladder  ai-e  usually 
absent,  while  atix^phic  paralysis  may  deveh^p  later,  which  never  hap}>ens  in  tabes. 
The  ^etiological  factors  are  also,  of  course,  to  be  taken  into  account. 

Finally,  it  may  be  mentioned  here  tliat  we  have  twice  seen  a  group  of  nervous 
symptoms  in  wf^rlanen  who  have  worked  many  years  in  tobacco  factories,  which 
resembled  tabes  in  so  many  points  that  we  might  term  it  "  nicotine  tabes."  The 
morbid  sympt<ims.  which  resemble  tabes,  consist  of  painful  sensations,  absence  nf 
the  patellar  reflex,  contracte<i  pupils  with  reflex  immobility,  and  uncei'tainty  of 
gait;  but  the  whole  iyjHi  of  the  disease  is  distinguished  from  tabes  by  a  peculiar 
tremor,  by  a  marked  increase  of  the  cutaneous  reflexes,  especially  in  the  lower 
cxti*emities,  etc. 

Treatment. — Tlie  tedious  course  of  tabes  demands  that  the  phj-sician  have  at 
hand  a  choice  of  remedies  and  methods  of  treatment  which  he  can  vary  according 
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to  the  predominating  circumstances,  either  to  obtain  a  certain  amount  of  improve- 
uient  by  a  new  way  of  attacking  the  diBease,  or  at  least  constantly  to  kindle  the 
patient's  hope  and  courage  anew. 

If  syphilis  be  a  pos^stble  a^ttological  factor,  we  regard  it  as  entirely  justifiable 
to  prescribe  first  an  antisyphilitic  treatment:  inunction  of  fifty  to  seventy-five 
grains  (grm.  3-5)  of  mercurial  ointment  a  day,  with  iotHde  of  potassium  inter- 
nally. In  very  many  co&es  this,  of  course,  does  no  brilliant  service — at  times  the 
disease  has  oven  been  noticed  to  grow  worse  under  inunction— but  sometimes  we 
see  distinct  improvement.  The  earlier  the  treatment  is  begun,  the  more  is  to  be 
expected  of  it.  At  any  i*ate^  we  shonld  try  whether  we  can  not  check  the  further 
adTance  of  the  disease  by  a  methodical  and  continuous  iintisyphilitic  treatment. 
When  symptoms  implj-ing  losw  of  function  {AnsfailH»ympiome)  have  already 
appeared)  we  can  not,  of  course,  cause  tliem  to  disapfiear,  for  iodine  and  mer- 
cury can  not  restore  fibers  in  the  posterior  coIumnR  that  have  ali*eady  been 
destrrvyed. 

If  the  antisyphilitic  treatment  be  not  indicated,  or  have  been  unsuccessful,  elec- 
tricity and  baliieo-therapeutics  or  liydrotherapeutics  deserve  the  most  confidence. 

The  electrical  treatment  consists  chiefly  of  the  passage  of  the  a.scending  con- 
stant current  through  the  sj]>iiuil  corti  The  cun*ent8  mast  not  be  too  strong,  and 
the  sittings  should  take  place  daily,  or  every  other  day.  Erb  recommends  placing 
the  medinm-aized  cathode  in  the  vicinity  of  the  sympathetic,  and  the  large  anode 
close  to  the  spinous  proces.«ses  on  the  other  side  of  the  vertebttil  coluoju,  moving  it 
at  intervals  from  above  downward.  This  procedure  lasts  about  fouV  or  five  min- 
uter for  each  side.  We  also  obtain  good  results  sjTnptomatically  when  there  are 
severe  pains,  vesical  weakness,  etc.,  by  peripheral  galvanization.  If  we  find  pain- 
ful points  on  the  vertebi-ai  column,  as  is  rarely  the  case,  they  should  be  evS]>ecia!ly 
treated  with  the  stabile  anode.  Lately,  the  trt^atment  recommended  by  Rumpf 
with  the  famdic  brush  has  been  used  several  times  with  good  results.  This  con- 
sists in  brushing  the  skin  of  the  back  and  the  extremities  with  a  strong  current 
for  five  or  ten  minutes.  Every  form  of  elecbical  ti'catmeut^  in  onier  to  obtain 
results,  must  l>e  kept  ujj  for  months. 

Hydro- therapeutics,  used  rationally,  have  often  pesnltetl  in  considerable  im- 
provement in  tabes,  although  they  may  cause  much  mischief.  Hat  baths,  espe- 
cially vapor-baths,  are  often  f«>llowed  by  a  rapid  change  for  the  worse — a  fact 
which,  unfortunately,  we  c^n  often  observe  where  vapor-baths  have  been  pre- 
scrilxKl  for  patients  at  the  beginning  of  their  disease  "for  rheumatism."  Con- 
tinuous wet  packs  and  severe  rubbings  are  also  often  accom]»auied  by  unfavorable 
results.  Tepid  htdf  or  full  batlis,  however,  of  75^  to  Hi^  at  must  (gO'-Sl"  E.), 
asBociated  with  gentle  rubbing  of  the  skin,  often  do  gnod  sendee.  Wet  com- 
presses, laid  alwiut  the  abdomen  or  the  legs  at  night  often  have  a  favorable  influ- 
ence on  the  pains.  In  general,  it  is  a  gcwxl  plan  to  send  well-toHlo  patients  in 
summer  to  a  water-cure  establishraent  which  is  conducted  by  an  experienced 
director  and  well  managed,  but  the  necessary  procedures  may  also  be  undertaken 
at  home. 

Of  the  baths  whose  use  is  recommended  in  tabes,  Oeynhausen-Rehme  has 
the  greatest  reputation,  and  the  best  results  to  show.  Many  tabetics,  of  course^ 
come  back  from  Rehme  just  as  they  went^  but,  in  advising  a  Imth,  Rehme  is 
always  the  first  to  be  considered.  We  may  refer  to  what  wtus  said  on  page  4526 
as  to  the  establishment  of  artificial  Rehme  baths.  Tlie  baths  in  Nauheim  have  a 
very  singular  composition.  The  indifferent  thermal  baths,  TepHtz.  Wildbad.  and 
Bagatz,  formerly  much  in  favor,  have  at  present  lost  their  reputation  in  tabes. 
Mud  baths  and  iron  baths— Pyrmont,  Driburg,  Cudowa,  Elster,  Franzensbad — may 
sometimes  act  favorably. 
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Besides  tbe  methods  of  trcaitneni  so  far  mentioned^  there  are  still  a  niunber  of 
internal  remedies,  the  use  of  which  seenas  sometimes  to  be  of  advanta^.  The 
chief  ones  to  be  mentioned  are  nitrate  of  silver,  first  recommended  by  VViinderli<*h. 
one-sixth-of-a-grain  pills  (grm.  001),  at  first  three,  gi'aduallj  increasing  to  six  a 
day,  before  meals;  and  ergotine,"  one-grain  pilk  (g^rra.  0'06),  three  to  six  a  dar; 
we  may  also  try  iodide  of  potassium.  phc>s]ihoru8,  arsenic  [chloride  of  aluminium, 
two  to  four  grains  \gnn.  0*1-0'25),  thrice  daily],  etc.  All  these  remedies,  especially 
the  two  first  named,  may  be  used  for  a  long  time,  and,  with  interruptions,  even 
for  years. 

Finally,  we  must  mention  here  uerve-stretchirig.  usually  stretching  of  the 
sciatica,  which  for  a  short  time  w'as  practiced  on  many  tabetic  patients  as  a  resul 
of  a  somewhat  t«xj  sanguine  recommendation  on  the  part  of  L;uigeubuch.  Since,* 
however,  experience  has  taught  us  that  nerve-stretching,  in  spite  of  some  ap^mrent 
sucx-esses,  scarcely  ever  exerts  a  permanejit  favorable  action,  and  is  also  not  wholly 
without  danger,  the  operation  has  been  almost  entirely  given  up  in  tabes.  It  may 
sdll  be  tried  in  those  cases  where  we  have  unusually  severe  attacks  of  pain  in  the 
region  of  definite  nerves. 

[Of  late  years  Charcot  has  advocated  suspension  in  the  treatment  of  tabes. 
The  patient  is  suspended  in  a  Sayre  apparatus  from  one  to  three  minutes  daily  or 
every  otlicr  day.  It  is  Hot  without  danger,  and  it  should  not  be  employed  if  any 
spastic  symptoms  be  present.  It  has  not  met  with  the  success  at  first  claimed  for 
it,  but  in  a  few  cases  it  seems  to  relieve  the  pain  and  the  ataxic  gait.— K.] 

Syniptomatically,  the  same  remedies  are  to  be  considered  as  were  mentioned  in 
the  treatment  of  chronic  myelitis.  We  try  to  alleviate  the  pains  by  narcotic 
embrocations  and  bandaging  the  legs.  Of  internal  remedies,  sodic  .salicylate  andj 
aniipyrine  sonietiuies  undoubtedly  alleviate  and  shorten  the  pains.  In  batl  cases' 
morphine  is  indisi>ensfib]e.  We  try  to  remove  the  constipation  by  prescriptions 
as  to  diet,  or  by  mild  cathartics,  such  as  the  bitter  waters,  tamarinds,  and  rhubarb^ 
and  by  eooinatii.  Morphine  is  the  best  remedy  in  the  gastric  and  laryngeal  crisefl.j 
Cystitis  and  bedsores  must  be  treateil  according  to  the  rules  in  general  use. 

In  regaini  Ut  the  patient's  general  manner  of  life,  we  must  warn  him  against 
any  physical  or  mental  overexertion,  prescribe  a  prudent  but  strengthening  diet, 
and  enjoin  good  air,  a  country  residence  in  summer,  or  perhaps  the  Al}>s  or  sea 
air.  The  earlier  we  get  the  patient  under  treatment,  the  more  persevering-  am 
careful  should  we  be  in  our  treatment,  because  then  we  can  still  hope  for  success.' 
In  old  imd  far-advanced  ciises  we  must  confine  ourselves  to  a  purely  symptomatic 
ti^atrnent. 

APPENDIX. 

HKRKDITARY  ATAXIA.      FRIEDREICH'S  FORM  OF  TABES. 


A  peculiar  and  rare  disease,  which  has  a  certain  similarity  to  tabes,  was  first 
described  by  Friedreich  under  the  name  of  ''hereditary  ataxia*"  The  affection 
almost  always  occui-s  in  several  children  of  tlie  same  family,  and  develops  in 
youth,  somewhere  between  twelve  and  eighteen  years  of  age.  The  female  mem 
iiers  of  the  family  are  decidedly  more  often  affected  than  the  male.  A  stage  of 
initial  pains  is  usually  absent.  The  disease  begins  with  a  pronounced  ataxia  of 
the  legs,  which  usually  very  soon  passes  to  the  arms.     The  tendon  reflexes  djaap> 

*  There  \a  only  an  apparent  oontrft«lii*tPin  in  thu  futrt  that,  in  Hpitu  of  tlic  occurrence  of  an  "enroUne 
t»be»'' {tfW<  ^MpriTi,  crjjtodiic  U  uliK.»  liJitHl  (i*  a  nniicUy  ii|fftiii»t  taW-s.  It  m-iy  very  well  be  that  tiie 
«ttme  romody,  which  in  InrtT'' d«**os  cnu.«*<»*  otrtnin  ipysttetas  t.lflUitw  to  ftttoi»)iy,  may  in  smaller  d* 
bftvf  feujiiio  fttvornbk-  (irritating)  jwtiou  on  t)»e  «WTie  »y«t«m  of  flbrrs ;  but  »«  iiiuat  always  be  eauti* 
in  the  uae  of  ergotine. 
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pear  in  most  cases^  but  the  sensibility  of  the  skin  and  muscles  remains  perfectly 
intact,  a  fact  which  may  properly  be  regarded  as  evidence  for  the  indejx^ndence 
of  ataxic  disturbances  from  anomaliee  of  sensibility.  The  vesical  functions  also 
ifemain  completely  normal  for  a  long-  time,  DLsturbances  of  vision  have  not  been 
jbserved  «p  to  the  present  time,  but  in  the  further  cxjurse  of  the  disease  a  peculiai' 
disturbance  of  speech  arises,  which  is  probably  due  to  a  disturbance  of  co-ordina- 
tion in  the  muscular  movements  of  the  lips  and  ioogne  necessary  in  speaking. 
Friedreich  has  also  soujpht  to  interpret  the  nystagmus  which  appears  by  the  hj^x>- 
thesis  of  an  "  ataxic  nystagmua."  The  disease  lasts  for  a  very  lonjcr  time,  for  many 
years,  and  finally  leads  to  complete  paralysis,  contractures,  and  atrophy  of  the 
paralyze<i  nniscJes. 

The  anatomical  examination  of  the  spinal  cord  has  so  far  shown  in  all  cases  a 
combined  fa.*icicular  disease  of  the  iwsterior  and  lateral  coluiuns.  In  the  case  re- 
ported by  Kahler  and  Pick  this  disease  could  be  demonstrated  as  a  combined 
lysteniic  disease.     It  aJfecletl  the  lateral  pyramidal  tracts,  the  lateral  cerebellar 

;t8,  the  fundamental  bundle  of  the  posterior  columns,  and  the  columns  of 
blh  F.  8chuit2e  has  lately  taken  the  same  views  in  regard  to  the  anatomical 
lesion. 

The  disease  is  Incurable;  at  least  all  the  attempts  at  treatment  up  to  the  pres- 
ent  time  have  been  unsuccessful. 

Ataxic  Paraplboia. 

{Cvfnhinid  Ihntertt-latfral  Sd(tr<mis.) 

[This  name  has  been  given  by  Gowers  to  a  chronic  degenerative  disease  of  the 
fcpinal  coj'd  which  involves  Ixjlh  the  posterirrr  and  lateral  columns.  It  differs 
from  Friedreich's  ataxia  in  that  it  is  not  a  family  disease,  and  that  it  usually  at- 
tacks pewous  in  middle  life,  men  being  affected  more  frequently  than  women. 
Unlike  true  tal)es,  syphilis  is  only  rarely  a  factor  in  the  aetiology.  The  various 
alleged  causes  of  chi-onic  myelitis  have  been  supposed  to  have  an  influence  in  pi*o- 
ducing  this  affection,  esi>ecially  exposing  to  cold,  trauma,  and  sexual  excess.  In 
Italy,  pellagra  has  lioen  known  to  produce  it.  Chronic  lead  poisoning  may  be  of 
influence. 

As  has  boon  said,  the  pyramidal  tmcts  and  the  postero-median  columns  are 
chiefly  affected,  but  the  degeneration  is  not  limited  aUsolutely  to  these  systems  of 
fibers^ 

The  symptoms^  as  may  be  inferred  from  the  distribution  of  the  sclerosis,  ai-e  a 
combination  of  tho.se  of  spastic  paraplegia  and  true  liilH»s.  There  is  weakness  of 
the  legs  combined  with  ataxia.  Rigidity  is  a  late  symptom.  Pain  is  occasionally 
present,  but  it  is  much  less  marked  than  in  true  tal>e8.  Sensory  tlisturbances 
are  rarely  met  with-  The  knee-jerk  is  usually  exaggerate<l,  and  there  may  be 
ankle  clonus.  If,  however,  WestphaFs  tract  be  involved  (t^ide  supra),  the  knee- 
jerk  is  lost.  The  bladder  and  rectum  may  become  affected  later.  Eye  symptoms 
are  not  common.     The  affection  may  be  associated  with  general  paralysis  {q.  v.). 

Tlie  affection  is  slowly  progressive.  The  diagnosis  is  based  on  the  co-existence 
of  ataxia  and  paraplegia,  aud  the  absence  of  sensory  and  ocidar  symptoms. 
Transition  forms  more  closely  resenihling  chronic  myelitis  may  also  occur.  The 
treatment  is  that  of  chronic  myelitis.— K.] 
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CHAPTER  Vn. 


AMYOTHOFHia  LATHRAI.  SDLBROBia 

Amyotrophic  lateral  sclerosis  is  a  disease  perfectly  sharply  deQned  both  in  its 
cliuical  and  its  patliojo^cal  aspects,  and  in  the  majority  of  cases  it  may  l>e  dia^ 
nosticated  with  great  certaiuty,  even  during  the  i>atient's  life.  For  the  first  accu- 
rate knowletige  of  it  we  must  thank  Charcot,  who  published  in  1869,  in  company 
with  Joffroy,  his  fii'st  observations  upon  such  cases,  and  who  in  1874  was  able  to 
give  quite  a  complete  descn|)tion  of  the  disease;  but  an  exact  knowledge  of  amyo- 
trophic lateral  sclerosis  was  tirst  made  possible  hy  Flechsig's  investigations  upon 
the  coui'se  of  the  paths  of  cnndiicHon  in  the  spinal  cord.  According  to  these,  it 
may  be  slated  ^vith  perfect  certainty  that  the  atfetiion  is  to  be  regar<le<l  as  a  sys- 
temic degeneralkin  of  the  pyramidal  tract  throug^hout  its  whole  extent,  or  at  least 
in  certain  portions  of  it,  combined  with  atrophy  of  certain  nerve-nuclei  in  the 
medulhujblougata.  It  is  still  entirely  unknown  to  us  what  causes  bring  on  the 
disease  of  these  nerve-fibers  and  the  cells  belonging  to  them.  In  individual  case* 
we  can  not  usually  make  out  any  definite  a^tiological  factor  at  ali  Severe  physi- 
cal exertion  is  sometimes  claimed  to  be  a  cause  for  the  disease.  It  occurs  chiefly 
in  jiersons  in  yovith  and  middle  life,  between  twenty-five  and  forty-five.  The  male 
sex  seems  to  be  decidedly  itiorc  pn>ne  to  the  disease  than  the  female. 

Pathological  Anatomy, —In  the  typical  c^ses  of  amyotro]>hic  lateral  sclerosis, 
which  come  to  aut()psy  in  the  last  stage  of  the  disease  (initial  cjises  have  not  yet 
been  examined  anatomically),  we  find  in  the  spinal  cord  a  degeneration  or  "sclero- 
sis" of  both  pyramidal  tracts,  and  a  considerable  atrophy  of  the  corr€»s|)ondiug 
large  ganglion-cells  in  the  anterior  gray  coj'nua,  especially  in  tlie  external  portion. 
The  degeneration  of  the  pyramidal  tract  is  lo  l>e  made  out  either  in  the  two  lateral 
columns  alone,  or,  if  thei*e  be  an  anterior  pyramidal  tract  also,  in  on#  or  both 
anterior  columns  (see  page  535  and  Figs.  GO  and  07),  It  f>ccupies  mainly  the  same 
ai*ca  on  cross-section  of  the  cord  as  the  region  of  the  pyramidal  tract ;  tlie  V)oundarie6 
of  which  tract  have  been  determined  by  the  distribution  of  secondary  descending 
degeneration  (vide  ittfra),  and  by  the  results  of  the  history  of  development.  Begin- 
ning in  the  lowest  part  i^f  the  lumbar  cord,  it  may  be  traced  Tipward  to  the  pyra- 
mids of  the  medulla^  and  soniptimes,  but  not  always,  still  farther  through  the  jions 
and  the  crura  to  tlie  internal  capsule.  In  some  cases  examined  recently  by  Char- 
cot and  Marie  the  tlegeneration  extended  even  to  the  central  convolutions,  whose 
large  motor  ganglion-cells  also  showed  a  piN:»nounce<l  atrophy.  Towaixl  the  lateral 
cerebellar  tract  the  dise^jse  of  the  pyramidal  tinct  in  the  cord  is  very  sharply  de- 
fined, but  in  the  anterior  portions  of  the  lateral  coluums  other  bundle,s  of  filters 
ai*e  often  airected.  The  wliole  extent  of  the  disease  in  the  lateral  columns  is 
therefijre  usually  greater  in  amyotrophic  lateral  sclerosis  than  in  secondary  de- 
scending degeneration.  Of  the  greatest  clinical  importance,  however,  is  the  al- 
I'eady-ment toned  co-exiating  disease  of  the  motor  ganglion-cells  in  the  anterior 
coi*nua  of  the  spinal  cord  and  the  disease  of  certain  nerve-nuclei  in  the  medulla 
obhmgata,  especially  the  hypoglossus  nucleus,  the  vagus-accessory  nucleus,  etc. 
From  these  cells,  which  are  ins*4ied  into  tlie  motor  tract,  the  degeneration  passes 
on  toward  the  jieriphery,  in  the  affected  nerve-trunks  (hypoglossus.  etc.),  or  in 
the  anterior  roots  belonging  to  them.  It  Ls  dilficult  lo  make  out  atrophied 
fibers  in  the  iwripheral  nerves,  and  up  to  the  present  time  they  have  not  always 
been  looked  for  with  sufficieut  care,  but  it  can  scarcely  be  doubted  that  tlie 
aifected  UKitor  fillers,  which  are  processes  of  the  atrophied  ganglion-cells,  are 
likewise  to  be  found  in  a  condition  of  degeneration.  Finally,  the  muscles  show 
a  considerable  atrophy,  as  is  plainly  manifest  even  during  the  life-timo  of  the 
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patient.  Tbeir  volume  is  much  diminished;  many  muscles  (for  details  vide  in- 
fra) finally  almost  wholly  disap|>ear,  so  that  in  their  place  there  is  little  left 
but  conuective  tissue  and  fa.t.  In  the  other  muscles  we  find,  beside*  a  number 
of  normal  fibers  still  preserved,  many  very  small  fibers,  and  also  some  which 
have  lust  their  tranverse  striation  and  show  a  lyfranular  or  fatty  de^neratinn. 
The  nuclei  of  the  sarcolemnia  are  usually  increased,  and  the  interstitial  fat  tissue 
is  often,  but  not  always,  abundantly  developed. 

We  accordiucrly  see  that  the  anatomical  basis  of  amyotrophic  lateral  sclero- 
sis is  a  more  or  less  completely  i<»olated  disease  of  the  gi*eat  motor  cortico-oiua- 
cular  conducting  tract  from  the  center  to  the  periphery.  The  process  in  to  be 
regai-dcd  as  a  simple  dej?enenitive  atrophy.  Fiber  after  fiber  becomes  diseased  and 
atrophies.  We  do  not  know  where  the  process  begins,  whether  at  one  detiiiite  sjwt, 
whence  it  extends  upward  and  downward,  tir  whether  the  fitters  throuj^lu>ut  their 
whole  extent,  with  the  corresponding  gauj^lion-cells  and  muscular  lil>ers,  are  at- 
tacked at  the  same  time.  Perhaps  different  possibilities  are  to  be  regartled  in  these 
cases,  which  may  explain  the  many  variations  in  the  clinical  course.  At  any  rate, 
the  difFei-ent  portions  of  the  system  may  become  diseased  in  a  varying  oixler,  and 
the  further  extension  of  the  disease  may  vai-y  in  its  rapi<hty.  The  spinal  and  the 
bulbar  diseases  are  perfectlj"  analogous  to  each  other  and  are  co-oi'dinated.  Both 
affect  i>ortions  of  the  same  system ;  one  belongs  to  the  muscles  of  the  exti-eniities, 
the  other  to  the  muscles  of  the  face,  tongue,  etc.  Tlie  nerve-nuclei  in  the  medulla 
are  to  be  regarded  as  precisely  analogous  to  the  anterior  gray  comua.  The  destruc- 
tion of  the  nerve-flbers  is  always  the  primary  process,  the  iJicrcase  of  the  intersti- 
tial connective  tissue  and  the  slight  changes  in  the  vessels  are  a  secondary,  acci- 
dental process. 

Besides  the  typical  cases  of  amyotrophic  lateral  aclei-osis.  there  are  also,  quite 
rarely,  eombineil  and  transitional  forms.  Besides  the  degeneration  of  the  pyram- 
idal tract,  an  afFection  of  the  posterior  cnhimiis  and  a  degeneration  of  the  lateral 
cerebellar  tract  have  also  occasionally  been  found. 

Clinical  Hiatory. — In  all  typical  cases  the  clinical  symptoms  give  a  perfectly 
characleristic  typ^>f  disease,  limited  strictly  to  the  luntfir  sphere,  corre^ijonding 
t4i  the  ]>erfectly  systennc  anatomical  lesions  just  described. 

The  first  signs  of  the  disease  almost  always  bt'gin  in  the  arm.  The  patient 
notices  a  difficulty  in  working,  and  becomes  easily  tii-ed.  The  weakness  of  the 
arm  gradually  increases,  and  finally,  usually  some  months  later,  involves  the 
other  am;.  A  wasting  of  certain  muscles,  which  gradually  increases  and  be- 
corae.s  moiH5  extensive,  is  now  often  noticed  by  the  patient,  Alwut  six  months 
or  a  year  later,  symptoms  appear  in  the  lower  extremities.  The  gait  be<^'oraes 
stiff  and  uncertain,  the  patient  gets  tired  more  easily,  and  quite  a  marked  tremor 
of  the  legs  often  comes  on,  apjiarently  spontaneously. 

If  we  now^  examine  the  patient  carefully,  the  type  of  the  disease  is  iisually 
perfectly  plain.  We  notice,  fii'st  iu  the  upper  extremities,  a  very  pronounced 
and  more  or  less  extensive  nui.scular  atrophy.  This  is  usually  most  marked 
where  it  l>egins— namely,  at  the  thenar  and  hypothenar  eminences.  The  iuter- 
ossei  are  also  plainly  atrophied,  and  the  nmscles  on  the  extensor  side  of  the 
forearms.  The  flexors  of  the  hand  and  the  fingers  remain  intact  longer.  In 
the  upiwr  arm  the  triceps  and  the  deltoid  are  usually  the    most  atmphied,  and 

»      later,  and  to  a  less  degree,  the  biceps  and  the  muscles  of  the  sht)ulder.     We  find 
a  functional  disturbance  of  the  muscles— a  paresis — corresptmding  to  the  degree 
of  atrophy.     The  functional  capacity  dei>ends   upon  how   much   nmscle  is  left, 
H      and  only  with  a  complet'C  disap]>earance  of  the  muscle  is  there  a  complete  loes 
■      of  the  corresponding  motion,  but  a  marked  i>aresis  can  sometimes  be  notice^l  in 
I      muscles  which  are  not  yet  much  atrophied.     The  electrical  excitability  in  the 
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muscular  fibers  still  preserved  is  normaL  The  strength  of  contraction  of  the 
muscle  irritated  by  the  faradic  current  is  therefore  proportioual  to  the  amotuit 
of  muscular  substauce  still  present.  In  the  much-atrophied  muscles  the  effects 
of  irritation  are  finally  very  slight,  and  then  we  can  always  make  out  a  distinct 
reaction  of  degeneration  in  the  de^-nerated  muscular  fibers  that  are  still  left,  es- 
pecially in  the  bail  of  the  thumb.  We  ran  scarcely  ever  make  out  with  certainty 
a  loss  of  excitability  in  the  nerve-trunk,  probably  because  here  a  gi-eater  number 
of  nonual  fillers  ai-e  always  j^i-eserved. 

The  esamination  of  the  tendon  reflexes  is  very  impoi'tant.  They  are  invari- 
ably much  increased,  even  from  the  early  stages  of  the  disease.  We  obtain  vigt>r- 
oiLs  reflex  contractions  from  a  pfeutle  blow  on  the  tendons  of  the  biceps  and  the 
triceps,  and  on  the  lower  ends  of  the  btmes  of  the  foreAnn.  These  are  of  diag- 
nostic importance,  because  they  never  occur  in  this  way  in  ordinary  "  projer 
ive  inuficular  atropliy  "^that  is,  that  disease  in  which  the  degreneration  exte 
merely  from  the  muscles  to  the  motor  ganglion-cells  in  the  anterior  cornua,  while 
the  lateral  motor-tracts  remain  free  {vide  infra).  In  the  later  sta^n^  of  the  dis- 
ease marked  contractures  in  the  arms  and  hands  sometimes,  but  not  always*  de- 
velop. The  sensibility  of  the  skin  and  deeper  parts,  however,  remains  abftolutely 
noiTnal. 

The  first  morbid  symptoms  usually  develop  in  the  lower  extremities  some 
months  later  than  in  the  anna.  The  pure  spastic  symptoms  are  here  remarkably 
prominent,  while  the  muscular  atrophy  is  late  in  its  development,  and  is  but 
slijjht.  The  legs  become  still,  and  oppose  considerable  muscular  resistance  tm 
attempts  at  pajssive  m<»tion,  but  the  crude  strength  of  the  muscles  is  decidedly 
below  the  normal.  There  is  an  obvious  panels,  although  there  is,  as  it  seems, 
hanily  ever  a  complete  ptu-alysis  of  the  legs;  and  the  disturlwince  of  motion^  at 
any  rate,  is  considerably  increased  by  the  spastic  symptoms  (f^ee  a  later  chapter). 
These  symptoms  depend  mainly  upon  the  great  increiise  of  the  tendon  reflexes. 
The  patellar  reflex  is  veiy  vigorous,  and  we  often  find  a  marked  and  [persistent 
ankle  clonus.  The  patient  can  still  walk  quite  a  distance,  but  the  gait  is,  of  course, 
difficult  and  laborious.  The  patient  walks  with  short,  slow,  dragging  steps — the 
Rpastic-paretic  gait.  The  sensibility  also  remains  absolutely  normal  in  the  legs. 
The  cutaneous  reflexes  show  no  striking  changes.  Disturbances  in  micturition 
are  also  entirely  absent.  The  bowels  may  be  somewhat  costive,  but  are  otherwise 
normal. 

After  the  condition  Im-s  lasted  for  mme  time  (a  year  or  two)  in  this  form- 
muscular  atro])hy  and  increased  tendon  reflexes  in  the  upper  extremities  and 
spastic  paresis  in  the  lower— and  ha.^  slowly  grown  worse,  bulbar  symptoms  come 
on  in  the  thiwl  and  last  stage  of  the  disease.  Tlie  speet^h  gradually  becomes  more 
indistinct,  and  there  is  difficulty  in  sw^aUowing,  If  we  examine  closely  "we  find 
the  lips  atrophied,  so  that  puckering  the  mouth,  wliistling.  etc.,  are  difficult.  Wo 
also  notice  a  deciiled  atr<»idiy  of  the  tongue.  It**  surface  is  uneven,  and  we  notice 
?nore  or  less  marked  fibrilJary  twitchings  of  single  muscular  bundles.  The  sensi- 
bility is  also  normal  here.  We  sometimes  find  a  vigorous  masseter  reflex  (ja'V- 
jerk)  on  striking  the  lower  jaw,  analogous  tjo  the  increased  tendon  reflexes  in  the 
extremities.  If  the  patient  have  trouble  in  taking  food,  from  difficulty  in  swal- 
lowing, the  state  of  the  general  nutrition  soon  becomes  worse.  Resi)iratory  dis* 
turbances  are  usually  the  final  immediate  cause  of  death,  if  an  intercurrent  diaeasf% 
such  fLs  inhalation  pneumonia,  etc.,  doe.^  not  previously  put  an  end  to  the  patient^a 
melaiichol y  co nd i t i on . 

The  picture  of  amyotrophic  lateral  sclerosis  just  sketched  accords  very  well 
with  the  pathological  lesions.  As  the  degeneration  affects  the  main  motor  inci 
exclusively,  the  clitiicd  symptoms  are  also  limited  entirely  to  the  domain  of 
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motility.  The  associated  atfet'tion  of  the  anterior  gray  cornua  explains  the  occur- 
rence of  muscular  atrt>phy,  while  the  degeneratiou  of  the  lateral  columns  must 
be  made  answerable  for  the  pareRia,  independent  of  the  atrophy,  and  for  the 
spastic  symptoms.  The  increase  of  the  tendon  reflexes,  whose  reflex  are  passes 
lluxiugh  the  anterior  cornua,  forces  us  to  suppose  that  the  disease  in  the  lateral 
columns  precedes  the  degeneration  in  the  anterior  eoniua,  as  this  increase  is  seen 
especially  in  the  lower  extremities;  for  nianife.stly  there  can  be  no  longer  any 
reflex  in  muscular  fibers  ivhose  sjiecial  ganijlion-cells  are  already  atrophied.  The 
increased  reflexes  are  seen  only  in  muscles  which  are  comfxised,  at  lea«l  in  part,  of 
normal  Abel's.  The  bulbar  symptoms  are  dei>endent  upon  tlie  degeneration  of  the 
nerve-nuclei  in  the  meflulla. 

The  diagnosis  of  the  disease  is  usually  easily  made.  Its  typical  course,  the 
muscular  ati-ophy  with  co-existing  iucreaseil  tendon  rellexes,  the  complete  absence 
of  sensory  or  vesical  disturbances,  and  the  liual  appearance  of  bulbar  symptoms, 
are  chiefly  to  be  considered  in  diagnosis.  Confusion  may  arise  from  the  fact  that 
tumors  or  myelitis  may  for  a  long  time  have  a  similar  localization,  as  in  the  gray 
matter  of  the  cervical  cord,  and  therefore  provoke  analogous  sympttmis;  but  in 
such  cases  tlie  later  course  is  almost  always  different^  ami  thus  a  subseciuent  diag- 
nosis can  be  made  correctly. 

The  prognosis  of  amyotroi)hic  lateral  sclerosis  must  be  regarded  as  absolutely 
unfavorable.  The  disease  advances  slowly  but  unceasuagly,  and  usually  leads  to 
death  in  a  few  years.  Only  in  a  few  cases,  occurring  in  early  youth  (Seeligraiiller), 
does  the  disease  seem  to  come  to  a  standstill. 

Wo  can  therefore  expect  but  slight  re*iults  from  treatmeEt.  At  most  we  can 
perhaps  check  the  advance  of  the  disease  by  an  electrical  treatment,  kept  up  with 
very  great  patience  and  perseverance. 

W  Preliminary  Remarks  and  Pathological  Anatomy,— Few  diseases  of  the  spinal 
I  cant  have  undergttne  sufh  diiferent  eouce|>tiiins  and  sig'nificatit>ns  in  \h^.  course 
I  of  time  as  progressive  muscular  atrophy.  The  rea.<?c>n  for  this  lies  chiefly  in  the 
fact  that  its  main  symptom,  the  progressive  ati'ophy  of  the  voluntary  muscles, 
may  be  found  in  nwny  totally  distinct  di.seases,  and  hence  has  given  rise  to  con- 
stant confusion  and  mistakes.  If,  at  the  present  time,  we  read  the  older  and  even 
a  ptirt  of  the  newer  literature  on  this  subject,  we  find  everywhere  a  mixture  of 
diff'en:^nt  cases,  n<it  at  all  of  the  same  disease,  and  only  the  latest  accurate  clinical 

I  and  anatomical  methmls  of  investigation  have  enabled  ils  to  bring  at  least  some 
order  out  of  this  chaos. 
Except  for  a  few  earlier  observations,  Puehenne  and  Aran,  in  1849  and  1850, 
gave  the  first  good  description  of  progressive  mitscular  ativtphy.  The  French 
observers,  therefore,  at  prescTit  speak  of  the  disease,  in  distinction  from  other 
similar  afl^ections,  as  ''atrophie  muHcnlairv'  progre,s»itu\  fypf  Diirhennp-Amn.'*' 

»A  short  time  after,  in  1855,  Cruveilhicr,  on  the  groiind  of  a  jiositive  lesion  on 
autopsy,  tirst  pi-onouncwl  the  opinion  that  a  disease  of  the  gray  matter  in  the 
spinal  cord  was  to  be  regarded  as  the  special  anatomical  cause  of  the  disease. 
H     Since  then  a  tedious  dispute  has  been  carried  on,  and  even  in  part  kept  up  to  the 
I     present  time,  as  to  whether,  in  fact,  the  disease  has  its  seat  in  th<»  ownal  cord,  or 
■     rather  in  the  muscles  themselves — a  dispute  which  was  neoeei  "^olta 
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for  a  loug  time;  the  more  because  the  actual  j>atholog:ical  basis  was  veiy  scanty, 
and  because  the  dat^i  of  esamiuaiions  completely  coutiiidiL'ted  one  another,  owing* 
to  the  confusion  betweeu  diifei'ent  forms  of  morbid  proce.sses  which  did  not  belong 
together  at  alb  The  spinal  nature  of  the  disease  was  proven  especially  by  the  in- 
vestigations of  Lockhart  Clarke,  and  Cbait-ot,  while  in  Germany  Friedreich  in 
particular  has  of  late  asserted  its  myopathic  origin. 

In  our  opinion  there  can  no  longer  be  any  doubt*  of  the  fact  that  there  is 
a  perfectly  clearly  deftued  disease,  whose  chief  clinical  symptom  consiMs  of  a 
very  slow  but  constantly  progressing*  atrophy  of  the  muscles,  following  a  certain 
tj-pe.  while  anatomical  examination  shows  a  degenerative  atrophy*  not  only  of 
the  affected  muscles,  but  also  of  the  corresponding"  peripheral  nerve-fibers,  an- 
terior i-oot-libers,  and  motor  i;:au/a^lion-cells  in  the  anterior  cornua  of  the  spinal 
cord.  We  ai-e  therefore  right  in  separating  this  disease,  as  a  "spinal  form  of 
pro^re^sive  muscular  atrophy,"  from  those  cases  where  there  is  also  the  develop- 
ment of  an  inde|jeudent  pn>^ressive  atro]»hy  of  the  muscles,  but  where  the  affec- 
tion always  remains  to  the  last  confined  to  the  muscles,  and  never  inva<les  the 
motor  nerves  and  the  spinal  cortl.  These  last-named  easels  form  the  pure  muscu- 
lar atrophies,  which  cori^esj^MLiud  to  the  types  of  the  "  heredittiry  or  juvenile  muscu- 
lai*  atrophy  or  pseudo-hyijertiMjpJiy  *^  (see  tlie  appendix  to  this  chapter).  The  spi- 
nal form  of  pi-ogressive  muscular  atrophy^  with  which  we  have  to  do  here,  is 
uudoubte<lly  nearly  allied  to  "amyotrophic  luteml  sclerosis."  described  in  the  pre- 
vious cha|>ter;  but  altliou<2:h  in  the  latter  tlie  whole  pyramidal  motor  tract  may  b^ 
degenerated,  and  the  lateral  pyramidal  tracts  in  the  ct>rd  are  in  particular  always 
affected,  in  *' progressive  muscular  atrophy"  the  deg-eneratioo,  as  we  have  said,  is 
csonfined  to  that  portion  of  the  motor  conducting  tract  which  extends  from  the 
ganglion-t'ells  of  the  anterior  cornua  to  the  muscular  fibers  themselves.  The 
further  central  piNilongation  of  this  tmct,  however— that  is,  the  lateral  pyramidal 
tract — remains  perfectly  normal.  It  is  very  impmbable  that  this  difference  in  the 
exteut  of  the  anatomical  localization  Ls  tho  principal  distinction  between  the  two 
diseases  uamed.  In  theit"  aHii>Iogic^il  i-elations  the  two  disea.ses,  and  also  progress- 
ive bulbar  paralysis  {vide  irifra),  are  ideulical.  The  clinical  distinctions  due  lo 
the  different  anatomical  localization  are,  however,  of  sufficiently  marked  promi- 
nence to  justify,  at  least  pi-ovisionally.  a  special  description  of  progressive  muscular 
atrophy  and  of  amyotrophic  lateral  sclerosis,  [In  the  gj-eat  majority  of  oases 
which  have  come  to  autopsy,  changes  have  be«n  found  in  the  lateral  columns,  so 
that  an  anatomical  distincliou  between  the  three  affetrtions  can  hardly  be  main- 
tained. Hence  SchultJte  suggests  the  name  of  motor  tabes  as  a  general  term  fofr 
the  three.— K. J 

The  precise  anatr»raical  lesion  in  progressive  (spinal)  nmscular  atrophy  is  as 
follows: 

In  the  spinal  cord,  most  marked  usually  in  the  cervical  cord,  we  find  th< 
rior  gray  cornua  vary  small;  the  ganglion -eel  Is  have  wholly  or  largely  i 
p<3ared,  and  those  ivmaining  are  atrophied;  attd  the  neuroglia  is  chaugetl  to  a  line 
tilirous  tissue,  sometimes  studded  with  spider*cel Is ;  l>ut  the  lateral  colunms,  espt^ 
cially  the  pyramidal  tracts — that  is,  the  portion  of  tlie  mottjr  conduct uig  tract  cen- 
tral to  the  ganglion-cells  of  the  anterior  cornua — ai-e  perfectly  normal.  The 
anterior  roots  and  the  affected  mott>r  fibers  in  the  peripheral  nerves  are  also  atr\> 
phietl,  although  in  the  nerve-trunks  the  discovery  of  degenerated  Ghen  mixed 


•  To  tlio  (5ttHC8  ftlrciuly  published  we  con  add  •  recent  observation  of  our  own,  on  a  oue  o» 
ivc  mu.scular  atrophy,  involvin|j^  the  upper  extremitieii  chietly,  with  almost  complete  atrophy  of  til* 
l^ngt ton-celts  in  the  anterior  oumuu,  although  it  was  uol  followed  by  a  corrBspondtng  co-enatJB^ 
ciegcncrfttion  of  the  latural  pynunidul  tracts. 
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witli  nianj  other  normal  flbers  is  not  perfectly  easy.  In  the  mu&eles  the  atrophy 
is,  of  course^  still  oiore  noticeable  on  a  pc»Kt-mortem  examination  than  on  examina- 
tion during  life.  The  musics  most  affected  are  reduced  to  small,  pale,  an(i  flabby 
bundles,  in  which  fat  and  coimective  tissue  outweigh  the  proper  njuscular  tissiie. 
On  histolojifical  exumiuaiion,  wt*  find  in  many  libers  a  simple  atrophy — that  is,  a 
very  considerable  diminution,  but  with  the  transverse  striation  still  retained;  bnt 
m  many  other  fibei's  we  run  acroMS  the  signs  of  a  degt?nerative  atrophy— fatty  and 
waxy  degeneration  of  the  nmsciilar  fibera,  a  splitting  long-itudiually  or  trans- 
versely, etc.  The  interstitia-l  connective  tiasue  is  always  iii creased,  the  muscular 
nuclei  are  increased  in 'number,  and  we  often  And  quite  a  deposit  of  fat  between 
the  libers  ivhich  are  still  preserved. 

So  far  the  actual  lesion.  In  comprehending  it,  the  only  difficulties  arise  from 
the  questions  as  to  the  mode  of  development,  and  as  to  the  reciprocal  dependence 
of  the  different  disturbances.  Is  the  atrophy  of  the  anterior  comua  to  be  regurded 
as  primary,  and  the  atmphy  of  the  nerves  and  muscles  as  a  secondary  descending 
degeneration ;  or  does  the  process  begin  in  the  muscles,  and  extend  upward  from 
them  to  the  spinal  cord ;  or,  finally,  do  we  have  to  do  with  an  approximately 
simultaneous  degeneration  of  the  whole  motor  ]>ortion  affected  ?  These  are 
questions  to  which  at  present  no  definite  answer  can  be  given.  Many  reasons  seem 
to  us  to  favor  the  belief  that  the  dejijeuerative  process  begins  in  the  last  terminal 
branches  of  the  nwitor  nerves,  and  frtim  these  ascends  gradually  to  the  spinal  coi-d. 
This,  however,  is  not  yet  jiroven,  and  possibly  the  starting-point  of  the  disease  and 
its  further  extent  may  differ  in  different  cases. 

iEtiology  and  Clinical  Hiitory. — Progressive  muscular  atrophy  is  an  extremely 
slow  and  chronic  disease  fiYHu  the  beginning.  We  oft4?n  can  not  find  miy  a^tio- 
logical  factors  which  seem  to  favor  its  devolopmouts,  but  iu  a  gn<»d  many  cases  the 
first  symptoms  follow  an  iriinirMlerate  muscular  exertion.  Thus  we  see  the  first 
signs  of  muscular  weaknei«i  coming  on,  for  ejcample,  after  crmtinued  tbrashing, 
hard  washing,  and  similar  severe  physical  t«il.  A  hereditai-y  prodisp^jsition  is 
reported  as  common  by  most  ol>servers,  but  it  is  at  present  certain  that  nuist  cas<^ 
of  this  **  hereditary  muscular  atrophy  "  belong,  not  to  the  spinal,  but  to  the  myo- 
pathic form  (vide  infra).  It  filso  seems  to  us  to  be  very  probable  that  of  most  of 
the  other  a»tiological  factors  report**d  their  number  is  to  be  explmned,  for  the 
most  |>art,  oulj^  by  erroneously  reckoning  tjther  forms  of  atrophic  processes  with 
genuine  progressive  muscular  atnjphy.  We  refer  esjx.*cially  to  the  alleged  origin 
of  tins  disease  from  injuries,  from  acute  diseases,  such  as  typhoid  and  diphtheria, 
or  from  syphilis. 

The  disease  begins,  by  far  the  most  frequently,  in  the  upper  extremities,  and 
especially,  as  it  seems,  in  the  right  arm,  but  sometimes  in  the  left,  or  in  both  arms 
at  once.  As  a  iiile,  it  begins  with  an  atrophy  of  the  sbort  muscles  of  the  thumb 
and  of  the  hypothenar  eminence,  which  is  accomi>anied  by  a  corresponding  dis- 
turbance of  function.  An3'  other  sj-mptoras,  especially  di.sturbances  of  sensibility, 
parsesthesia,  nr  pain,  are  usually  entin»ly  absent.  The  atrophy  usually  affcML-ts  the 
abductor  pollicis  brevis  first,  and  then  the  opponens  iuid  the  tulductor.  We  notice 
"very  early  the  characteristic  sinking  in  and  flattening  of  the  ball  of  the  thumb, 
and  the  abnormal  position  of  the  thumb,  which  is  persistently  approximated  to 
the  second  metacarpal  bone— the  "ape  han»l."  At  the  Mime  time,  or  a  little 
earlier  or  later,  the  interossei  begin  to  atix>phy,  which  is  recngnissed  by  the  sink- 
ing in  of  the  interosseous  spares  and  the  increasing  incomplete  extension  of  the 
terminal  phalange  of  the  fingers.  The  atn>phy  of  the  lumbricales  causes  a 
visible  flattening  of  the  hollow  of  the  hand.  If  the  disturbance  in  the  function 
of  the  iuterossei  have  reoi^lnHl  a  c<!rtuiu  degree,  the  same  claw-like  position  of  the 
fingers  apjiears,  as  we  have  already  learned  to  recognixe  in  ulnar  paralysis  (see 
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Fig.  78),  due  to  the  coiitractui-e  of  the  autagonist  of  the  iutei-oasci,  the  extensor 
commuuis  digitorum. 

In  the  further  progress  of  the  disease  the  atrophy  extendvS  either  to  the  muscles 
of  tlie  forearm,  or,  what  is  not  at  all  rare,  it  jjumpa  over  th(3se  and  attacks  the 
muscles  of  Oie  shoulder,  usually  the  deltoid  first.  In  the  forearm  it  is  usually  the 
muscles  on  the  extensor  side  which  are  first  attacked,  the  abductor  and  extensor 
longus  pollicL*i,  and  only  later  the  supinators,  flexors,  etc.  In  the  upper  arm  the 
deltoid  almost  always  atrophies  first,  and  then  the  biceps,  while  the  triceps  may 
remain  ititact  for  a  comparatively  long  time.  Sooner  or  later  the  inuscleis  of  the 
trunk  are  often  added  to  the  list,  the  trapezius  first  usually,  then  the  pectorals, 
the  rhf>mboidei,  and  the  latissiraius  dorai.  The  disturbance  of  function  caused 
by  the  atrophy  of  all  these  muscles  is  readily  apparent  from  what  was  said  ia 
the  chapter  on  the  ditFereut  forms  of  paralysis.  In  advanced  cases  the  arms  hang 
down  laxly  by  the  two  sides  of  the  trunk.  Only  with  the  greatest  difficulty,  if  at 
all.  can  the  patient  do  anything  with  ihem,  either  di\«s  or  undress;  but  he  some- 
time.*} learns  to  help  himself,  at  least  in  some  degree,  by  thi*owing  movements^  by 
bending  his  body  to  meet  anythiugj  by  using  his  mouth  in  taking  hold  of  thintrsi 
etc.  Quite  rarely  the  atrophy  finally  attacks  the  muscles  of  the  neck.  The 
severest  respiratory  disturbances  may  be  excited  by  an  implication  of  the  dia- 
phragm and  the  other  muscles  of  respiration. 

The  time  which  elapses  before  the  gratlual  appGiai*ance  of  the  more  marked 
tlisturbanees  of  function  is  alniost  always  very  loitg.  Years  may  elapse  before 
the  atrophy  extentls  from  the  little  muscles  of  the  hand  to  the  other  muscles  of 
the  arm.  In  the  muscles  of  the  legs  the  Hi-sl  signs  of  ati^ophy  almost  always 
develop  very  late  if  at  all.  The  arms  are  often  perfectly  useless  when  the  patiejit 
can  still  walk  for  horn's.  Of  coui-se  there  are  some  exceptions  to  this  rule.  In 
the  arms  themselves,  t<x>,  the  process  does  not  always  develop  in  the  way  described 
above.  Thus  we  not  very  rarely  see  the  atfection  1>egin  in  the  scapular  muscles  or 
the  deltoid,  and  from  this  point  the  atrophy  involves  the  muscles  of  the  hand  or 
of  the  upjxjr  arm.  The  muscles  of  the  trunk,  the  pectorals,  and  the  muscles  of 
the  back,  are  much  mopc  rarely  the  starting-point  of  the  disease,  and  in  only  a 
very  few  cases  have  we  lieen  able  to  make  out  that  the  disease  began  in  the  legs. 
It  is  worthy  of  note  that  in  such  abnormal  cases  the  muscles  first  affected  were 
sometimes,  but  not  always,  subjected  to  extraordinary  demands  in  carrying 
loads,  etc. 

Besides  the  atmphy,  and  the  loss  of  function  that  runs  parallel  to  it,  we  must 
mention  some  other  changes  in  the  nmscles.  The  fibrillary  muscular  twitching* 
are  often  very  strikiiig.  A  constant  tremor  and  wave  of  the  muscle  may  be  pro- 
voked by  them.  In  some  cases  they  are  weak  and  only  rarely  noticed.  They 
usually  become  vigorous  if  one  irritates  the  muscle  mechanically  by  a  blow. 
The  electrical  excitability  of  the  diseased  nm.scles  varies,  inasmuch  as  it  depends 
entirely  upon  tin.'  number  of  noruuil  libers  still  preserved  in  the  muscle.  Bince 
the  atrophy  affects  only  one  fiber  after  another,  the  faradic  and  galvanic  excita- 
bility decrease  gradually,  and  are  lost  completely  only  when  the  greatest  part  of 
the  muscle  is  destroyed.  On  careful  testing,  we  can  then,  however,  almost  always 
make  out  a  decided  reaction  of  degeneration  in  single  niuscles  that  ai'o  much  dis- 
eased, especially  in  the  form  of  the  so-called  pai'tial  reaction  of  degeneration:  the 
excitability  of  the  nerves  is  retained,  but  the  contractions  in  the  muscles  them- 
selves seem  very  alow,  and  the  anodic  closure  contractions  (AnSZ)  predominate 
(see  page  552). 

In  many  cases  there  is  an  increase  of  the  fatty  tissue  at  the  same  time  with 
the  atrophy  of  the  nmscular  substance,  which  often  makes  it  very  hard  to  ji 
of  the  atrophy;  but  tlie  loss  of  fuuotiou  in  the  muscles,  the  diminished  elf 
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excitability,  and  the  peculiar  soft  feeling  wkich  atrophied  muscles  have  when 
covt!red  with  fat,  reveal  tlie  true  condition  of  thJnjfs.  Other  trophic  diBturbances 
in  the  skin  are  usually  entirely  aliscnt.  but  they  are  sometimes  seen.  In  a  few 
cases  a  spontaneous  pemphigoid  fornmtion  of  bulla?  hiis  Keen  observed,  especially 
in  the  hands.  The  skin  sotnetimes  Ijccomes  thick  and  fissured,  and  the  nails 
become  Unttle,  grooved,  and  greatly  curved-  The  coldness  and  cyanosis  of  the 
.skin  sometimes  seen  are  due  [jerhups  to  vaso-molor  disturbances,  but  at  any  rate 
re  must  also  consider  the  disturbance  of  circulation  which  is  due  to  the  lack  of 
muscular  movemeula. 

Tlie  examination  of  the  tendon  reflexes  is  of  great  diagnostic  importance.  While 
they  ai-e  invariably  dwcidedly  increasetl  in  the  u[»i)er  extremities  in  amyotrophic  lair 
eral  sclerosis,  they  are  entirely  absent  in  ^^euuino  pixigi-essive  muscular  atrophy,  a 
rondifjon  which  is  easily  explained  by  the  atrophy  of  the  motor  ganglion-cells 
belonging  to  the  I'eflex  arc,  or  by  the  atrophy  of  the  centrifugal  motor  fibers. 
Since  no  degeneration  of  the  lateral  pyramidal  tract  precedes  this  atrophy,  it  gota 
without  saying  that  the  preceding  increase  of  the  tendon  rellexes,  cbaracteiTfltic 
of  amyoti-ophic  lateral  sclerosis,  is  also  absent.  In  the  lower  extremities  the  patel- 
lar reflex  is  retained  ius  long  ha  the  disease  spares  the  legs,  but  it  is  not  increaeed. 
If  the  atrophy  involve  the  legs,  the  jiatellar  reflex  is  usually  lost. 

In  distinction  fiYjm  all  these  manifest  disturbances  in  the  motor  region,  the 
sensibilitj'  of  the  skin  and  deeper  parts  remains  perfectly  pi-eserved.  There  are 
alst»  never  any  morbid  synjptoms  on  the  part  of  the  bladder  or  rectum. 

In  many  cases  the  affection  finally  invades  the  muscular  region  innervated 
from  the  medulla:  the  symptoms  of  '*  progi'casive  bulbar  pamlysis"  {vide  infra) 
are  added  to  {hose  of  progressive  niusculai*  atrophy.  This  combination  of  spinal 
and  bulbar  disease  appears,  as  we  have  previously  shown,  as  a  rule,  in  amyotro- 
phic lateral  sckrosLs,  and  oven  after  the  disease  has  lasted  a  comparatively  short 
time.  In  genuine  progressive  muscular  atrophy  the  bulbai*  symptoms  usually 
develop,  if  at  all,  only  after  the  disease  has  gone  on  for  years.  Then  tlie  speech 
begins  to  become  indistinct,  from  the  atrcjphy  of  the  tongue,  swallowing  is  difficulty 
and  the  patient  finally  succumbs  to  increasing  inanition  or  to  n:si)irat4)ry  disturb- 
ances. In  their  principal  clianictcrislics  the  miLscular  atrophy  of  the  extremities 
an<l  the  bulbar  symptums  are  precisely  analogous  phencnuena,  inasmuch  as  the 
nerve  nuclei  in  the  medulla  have  precisely  the  same  significance  for  the  muscles 
of  the  tongue,  the  pharynx,  and  the  face,  as  the  anterior  gi-ay  comua  of  the  cord 
have  for  the  muscles  of  the  trunk  and  the  extremities.  In  many  canes,  however, 
bulbar  symptoms  do  not  develop  at  all,  since  the  patients  die  before  then  of  some 
intercurrent  disease. 

Diagnosis. —The  diagnosis  of  progressive  muscular  atrophy  can  easily  be  made 
if  we  confine  ourselves  strictly  to  the  definition  of  the  diseii.se,  and  do  not  eoufuso 
it  with  other  affections  in  which  the  nmscular  atrophy  is  only  a  symptoim  which 
under  some  circumstances  may  have  an  entirely  different  origin:  musculaj*  ati«o- 
phies  in  extensive  diffuse  myelitis,  in  tumors,  and  in  the  formation  of  cavities  in 
the  cord^  in  multiple  neuritis,  as  a  result  of  articular  affections  (se»e  the  chapters 
on  acute  and  chronic  inflammations  of  the  joints),  etc.  We  should  consider  espe- 
cially  the  typical  course  of  the  affection  in  most  cases  of  genuine  prt>grt»&sive  mus- 
cular atrophy,  its  beginning  in  the  upper  extremities,  the  small  muscles  of  the 
hand,  or  more  rarely  the  muscles  of  the  shoulder  and  upper  arm,  its  slow  advancei 
the  peculiar  "individualization"  of  the  atr^jphy— that  is,  the  atl'ection  of  some 
musclt^  while  other  neighboring  muscle-s  renmiu  completely  normal;  and,  finally, 
the  absence  of  all  disturbances  of  sensibility  or  of  the  sphincters.  Progressive 
muscular  atrophy  is  doubtless  nearly  allied  to  amyotrophic  lateml  sclerosis,  but  the 
latter  is  distinguished  by  its  more  rapid  course,  and  especially  by  the  iucrease  of 
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the  tendon  reflexes  due  to  the  affection  of  the  lateral  columns,  and  the  correspond- 
ing appearance  of  spastic  symptoms  in  the  legs.  The  diiferential  diagnosis  l>elweeu 
the  spinal  and  the  myopathic^  juvenile  muscular  atrophy,  will  be  described  in  tlie 
appendix  to  thi.s  chapter. 

The  prognosis  of  progressive  muscular  atrophy  is  to  be  re-parded  as  absolutely 
uiifu%'orable.  The  disease  appears  comparatively  benig-n  only  in  its  frequently 
very  slow  advance,  since  it  niay  last  for  ten  or  fifteen  years,  or  even  loug^er.  As 
we  have  already  said,  the  fatal  termination  at  last  appears  frtjm  some  intercurrent 
disease,  or  as  a  result  of  the  final  appearance  of  dangerous  bulbar  symptoms, 
paralysis  of  deglutition  and  respiration. 

The  results  of  treatment  are  accordingly  very  slight.  An  electrical  treatment, 
continued  for  mouths  and  years  with  very  great  persistence,  can  alone  produce 
a  little  iniproveraeut  or  check  the  advance  of  the  ati-ophy  somewhat.  Temporary 
improvement  may  also  sometimes  be  attained  by  a  methodical  massage  of  the 
muscles  and  a  rationally  conducted  gymnastic  treatment.  In  other  respects^  the 
treatment  must  be  symptomatic-  fGowers  claims  that  daily  subcutaneous  injec- 
tions of  strychnine,  gr.  ^ie  to  {ig  (grm.  0-0005-0002J  often  arrests  the  disease. — K.} 
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Besides  the  spinal  form  of  progressive  muscular  atrophy,  just  described,  thf 
arc  also  morbid  conditions  of  the  muscles,  which  develop  exclusively  in  the  mus^ 
cltti  themselves,  iudeijondently  of  any  discoverable  affection  of  the  spinal  or 
]>eriplK'r:il  moUir  nerve-trucls,  and  which  also  lead  to  a  very  considerable  atrophy 
and  a  corresponding  disturbauce  of  function  in  them.  Besides  this  anatomical 
distinction,  which  is  still  m(»re  sharply  pronounced  in  the  special  foiru  of  the  dis- 
ease of  the  muscles  (ride  infra),  an  essential  clinical  distinction  between  the  spinal 
and  the  myopathic  forms  of  muscular  atrophy  is  shown  by  the  fact  that,  with  few 
CKceptions.  the  myopathic  form  ap|>e4irs  in  youth,  and  often  even  in  childhood^  and 
that  it  very  often  attacks  several  members  of  the  same  family.  We  may  there- 
fore imagine  that  a  congenital  defective  predisposition  of  the  muscular  system  is 
the  chief  cause  of  myopathic  muscular  atrophy. 

The  form  of  this  class  of  muscular  diseases  longest  known  is  the  so-called 
pseudo-hypertmphy  of  the  muscles,  a  disease  in  which  the  actual  atrophy  of  the 
muscular  lilx^rs  is  in  part  so  concealed  by  an  increase  of  the  interstitial  fatty  tissue 
that  the  atrophied  musclas  show  even  an  increase  of  volume.  Griesinger  in  18(>4 
gave  the  first  accurate  description  c»f  this  condition  in  Gennany.  while  Duchenne 
first  called  attention  to  the  disease  in  Fi;anco»  anil  in  1808  was  able  to  give  a  very 
complete  description  of  the  clinical  aspect  of  the  disease.  M.  Eulenburg  and  Cohn- 
heim,  by  the  fii'st  CMi*efnl  anatomical  examination  of  the  nervf)us  system,  had 
already  before  this  (in  18(56)  made  out  that  its  condition  was  perfectly  normal. 

Of  late,  however,  we  have  reached  the  opinion  that  juvenile  myopathic  rous- 
cuUir  atrophy  need  not  always  apj>ear  wholly  in  the  foi*m  of  lii>omatr»us  pseudo- 
hypertrophy, but  that  it  may  develop  partly,  if  not  exclusively,  as  simple  muscuhnr 
atrophy  witli  a  considerable  loss  of  volume  in  the  nnjscles.  Erb  in  i>articular  has 
lately  described  a  number  of  cases,  which  have  led  him  to  establish  a  secrmd 
special  form  of  juvenile  muscular  atrophy.  In  fact,  we  can  not  deny  that  we  cim 
establish  different  '*  types  "  of  myopathic  umscular  ati'ophy  on  the  gi-ound  of  cer- 
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tain  peculiarities;  but  it  is  shown  by  iocreasingr  experience,  as  Erb  himself  has 
aliTftdy  stated,  that  the  individual  types  do  not  differ  in  principle,  but  that  they 
may  run  into  one  another  in  various  ways.  In  what  follows,  the  separate  descrip- 
tion of  the  chief  types  known  at  present  is  to  be  regranitHl  as  separate  only  in  a 
cUnical  sense,  We  hold  iirmly,  however,  to  the  general  distinction  betweenthese 
types  and  the  spinal  form  of  muscular  atrophy.  The  constant  confusion  of 
the.se  two  forms  of  disease  has  been  the  main  e^use  of  tlie  errors  that  oht^iined 
until  a  short  time  ago  in  regard  to  all  the  questions  with  reference  to  this  subject. 
It  is  still  advisable  at  present,  however,  especially  from  didiictic  reasons,  to  de£»cribe 
the  myopathic  forms  dii-ectly  after  the  spinal  forms. 

I.  PsETDO-HYPERTRnpny  OP  THE  MuscLES  (LijMmintofiift  Iti^iriatis  mnscu- 
laris  progressiva  of  Heller;  Atrophia  musculorum  lijwmatosa  of  Seidel). — 
Pseudo-hypertrophy  develops  almost  invariably  in  childhood,  somewhere  between 
the  ages  of  five  and  eight  yeare.     It  very  often  depends  upon  a  pronounced  heredi- 


Pio,  OS.— PobUodb  of  a  child  with  hereditary  rpseudo  hypertrophic)  muscutsr  Atrophy,  on  rlitag  t^  ifi 

erect  uLtiiude,    ^.Frtun  Gowkrh.) 

tary  predisposition,  since  several  children  of  the  family  are  affected  by  the  disease 
in  the  greater  part  of  the  cases.  More  rarely  we  can  make  out  the  same  disease 
in  the  patient's  antecedents.  The  male  sex  is  decidedly  more  dl3]x)scd  to  the  dis- 
ease than  the  female.  Sometimes,  but  not  always,  we  also  find  in  the  affected 
families  some  disposition  t€j  a  nervous  taint,  such  as  hysteria,  epilepsy,  feeble- 
mindedness, finonmlies  of  the  skull,  etc. 

The  disease  begins  g-radually  and  almost  always  without  a  special  exciting 
cause.  The  parents  notice  that  the  child,  who  had  t)een  previously  perfectly 
well  and  strong,  becomes  insecure  on  his  legs,  so  that  he  can  no  longer  jump  or 
f?f3  up-stiiirs  as  well  iiis  he  used  to  do.  This  points  to  the  first  characteristic  j)€cul- 
iarity  wherein  pseudo-hypertrophy  differs  frt>m  projT:rei5siveniu-scular  atrtiphy.  It 
begfins,  with  rare  exceptious,  in  the  muscles  of  the  trunk,  especially  in  the  muscles 
of  the  b:u;'k  and  ioins,  and  in  the  muscles  of  the  lower  extremities,  especially  in 
those  of  the  tliigh.  While  the  urms  and  hands  are  still  perfectly  normal,  walking 
constantly  g^^^ws  more  and  more  difficult,  and  the  gait  very  soon  assumes  so  chat^ 
acteristic  a  type  that  from  this  alone  the  diagnosis  C4in  often  be  made  at  the  first 
glance.  The  gait  becomes  waddling,  the  belly  appears  very  prominent,  the  verte- 
bral column  is  arclied  forward  in  the  lumbar  region  in  marked  lordosis,  and  the 
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whole  upper  part  of  the  bmly  is  balanced  on  the  Ic^.  The  leps  are  raised  slowly 
and  with  diflicuJty,  and  tht?  toes  usuully  di-oop  from  pai*esis  of  the  dorsal  extensors. 
The  chUd's  mov'enients»  when  lie  tries  In  raise  liimself  fi-om  the  tloor  or  pick  up 
an>"  object,  are  very  charact^jristic,  and  are  alike  in  almost  all  cases.  Since  it  U 
iiiipossible  t<.»  raise  the  trunk,  tlie  child  usually  gets  on  all  fours  first  and  then 
grradually  straig-Iitena  himself  yp  by  leanings  his  arms  on  his  knees  (see  Fig,  92). 
Later  on  distin-liances  of  motion  ap|M?ar  in  the  upper  extremities  also,  and  in  geo- 
eral  they  are  very  similar  to  those  to  be  described  more  fully  in  the  next  type. 

If  we  examine  the  iiatient  more  closely  we  shall  usually 
find  at  the  first  ;rlance  an  extraordinary  increase  in  the  vol- 
^VV    '^iM  ""^^  ^^  sing-le  muscles  (see  Fig.  93),     The  calves  are  dis- 

proportionately thick,  and  sometimes  the  thig'hs  also;  the 
arms  are  affected  later,  especially  the  deltoids,  the  triceps, 
etc.  This  increase  of  volume  is  caused  by  an  abnormal  in- 
terstitial development  of  fat,  ''pseudo-hyijertrophy."  Hence 
the  nmscles  do  not  feel  firm,  but  soft  and  spongy.  It  is  by 
no  means  nire,  however,  that,  besides  the  pseudo-hyiwrtro- 
phy  »n  some  musclCxS^  a  genuine  atrophy  develops  in  others, 
with  a  pronounce<l  loss  of  sul*stiUico  and  without  any  ct>- 
existiug^  development  of  fat.  This  is  seen  especially  in  the 
upper  extremities.  Finally,  there  seems  to  be  in  addition 
even  a  genuine  muscular  hypertrophy.  In  several  cases  we 
have  seen  a  marked  incwiise  in  volume  in  the  muscles  of 
tlie  calves,  which  were  capable  of  quite  an  extraordinarj' 
display  of  strenc|'th.  In  such  cases,  however,  there  is,  prol> 
ably,  in  our  opinion,  a  .sort  of  compensatory  hypertrophy, 
.since  the  muscles  that  are  still  able  to  work  ai-e  exerted  im- 
moderately. 

B^brillary  twitchinj^  of  the  muscles  can  only  very  rarely 
be  plainly  noticed,  wkich  is  probably  connected  with  the 
fopju  of  atrophy  ( lu'de  infra).  Electrical  examination  slio wg 
a  diminution  of  excitability  corresponding  t^i  the  atrophy 
and  to  the  increased  deposit  of  fat,  but  never  reaction  of  de- 
generation. This  is  a  fact  of  g^reat  miportance  l^ecause  it 
agfrees  with  the  anatomical  condition  of  the  diseased  ur»us- 

tdes,  and  is  in  remarkable  contrast  to  tlie  oecuiTeuc«  of 

noTsa,— Pseudo  hyi>ertro-  reacttou  of  dcj^neiiition  in  spinal  muscular  at)*opliy.  The 
PJS.  *^'r.  ^"^  "^^^"V'***-  sensibility  remains  perfertJv  normal,  and  also  micturition 
and  defecation;  the  patellar  reflex  was  absent  in  some  of 
the  cases  examined  by  us.  It  is  noticeable  that  the  .«kin.  e.specially  in  the  leers, 
very  often  shows  a  jXH^uliar  bluish  marbh^d  coloring*.  Bulbar  symptoms  prttlwibly 
never  occur.  The  inteiligT?ncc  in  most  cases  is  jK-rfeclly  normal,  but  it  sometimeA 
happens  that  children  with  hereditary  muscular  atit>phy  at  the  same  time  show 
manifest  signs  of  mental  or  even  of  moral  wealoiess. 

The  disease  advances  very  slowly  but  without  remissions.     Finally  the  patient 
can  not  walk  at  all;  he  is  confined  to  the  bed,  and  becomes  more  and  more 
leas.     Death  usually  ensues  from  some  iutercuri'ent  disease,  but  sometimes  ft 
insufflciency  of  the  resf)iratory  mui^cles.     • 

The  anatomical  lesiom?  in  all  cases  of  genuine  pseudo-hypertrophy,  whethi 
hereditary  or  arising  in  childhood,  which  have  thus  far  been  carefully  examined 
(Charcot,  F.  Schultxe,  Ber^r,  and  others^  have  lieeu  completely  negative  wil 
regard  to  the  nervous  system.     Except  for  accidental  and  insignificant  compile 
tions,  the  spinal  conl,  and  especially  its  anterior  gray  matter,  have  been  perfectly 
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normal.  In  the  muscles  microscopic  examination  shows  a  very  considerable  in- 
crease of  the  interstitial  connective  tissue,  and  especially  of  the  fatty  tissue  between 
the  single  fibers  of  the  muscle.  This  may  sometimes  be  seen,  even  during  the 
patient^s  life,  by  harp^wning  or  excising  little  pieces  of  muscle.  The  fibers  them- 
selves have  not  undorgono  fatty  degeneration,  and  they  show  but  very  little  de- 
generative atrophy,  but  everywhere  their  transA'erse  striation  is  manifest.  Some 
of  them  are  peKectly  normal  in  volume,  othei-s  decidedly  smaller,  and  some  are 
even  actually  by|iertrophied  (compensatory  h.^'pertrophy  ?).  We  see,  then,  that 
the  anatomical  lesions  of  the  muscular  diseiuse  are  essentially  different  from  the 
purely  degenerative  changes  in  the  muscles  in  spinal  muscular  atrophy. 

2.  Ebb'3  Form  of  Juvei^ile  or  Hebeditarv  Muscular  Atrophy.— This  form 
als^j  begins  almost  always  in  youth,  before  the  age  of  twenty,  but,  as  a  rule,  some- 
what later  than  the  form  associated  with  pseu do- hypertrophy.  It  is  occatiionally 
or  even  very  often  hereditary  or  generic  (that  is,  occurring  in  families),  and  the 
female  members  of  the  family  are  often  attacked  by  this  form,  wliile  pseudo- 
hypertiT>phy  is  sc?eu  especially  in  hoys.  The  disease  is  also,  like  pseudo-byper* 
tnjphy,  Bonjetime.s  seen  to  Ixgin  in  the  back  and  legs,  but  quite  frequently  the 
shouhlers  and  upper  extremilie«  are  first  attacked.  Tliere  i8  aliso  a  remarkable 
regularity  in  the  choice  of  the  muscles  attacked.  According  to  Erb,  the  following 
muscles  are  almost  constantly  diseased  in  the  trunk  and  the  upper  extremities: 
the  pectoralis  major  and  minor,  the  trapeziiLH,  llie  latissimus  doi-si,  the  sermtus 
magnus,  the  rhonibradoi.  the  suero- lumbal  is  and  longissimus  dorsi.  and  later  the 
triceps.  The  following,  however,  almost  always  remain  ntirmul:  the  sterno-mas- 
toid,  the  levatio*  imgiili  scapuhe,  the  coraco- brachial  is,  the  teres  major  and  minor, 
the  deltoid,  the  supra-spiimlus  and  infraspinatus,  and,  in  distinction  from  what 
•vaii  especially  stated  in  rcgitrd  to  spinal  muscular  atrophy,  the  small  nniscles  of 
the  hand.  The  muscles  of  the  forearm,  to<j,  except  the  supinat^ir  longus,  remain 
intiict  for  a  long  time,  if  not  entijvly.  In  the  lower  extremities  the  atrophy 
attacks  chiefly  the  gluttei,  the  quadriceps,  the  peronei,  and  the  tibialis  anticus, 
while  the  sartorius  and  the  muscles  of  the  calf  are  usually  si>ared  for  a  long  time. 
Fibrillary  twitching^  in  the  affected  muscles  are  generally  absent,  and  there  is 
never  any  reaction  of  dcgenerution. 

The  disturbances  of  function  due  to  this  condition  are  self-evident,  so  tliat  a 
full  dcscriptj(m  of  them  may  be  omitted.  The  arms  usually  suffer  first,  as  we 
have  said.  The  marked  projection  of  the  scapuhe,  from  the  paralysis  of  the  ser- 
ratus,  is  especially  characteristic.  The  gait  soon  becomes  waddling^  as  in  ps<^udo- 
hypertrophy,  an*l,  finally,  walking  is  utterly  imi^ossible.  The  whole  course  of  the 
disease  is  always  very  chronic,  Erb  descril>e8  cases  in  which  the  disease  has 
existed  from  twenty-three  to  thirty -eight  years.  Bulbar  symptoms  are  as  rare  as 
in  muscular  ]»seut!o  hypertrophy.  It  is  of  significance  that  the  diaphragm  may 
atrophy,  and  the  consequent  respiratory  disturbance  may  be  the  cause  of  death. 

If  we  have  an  opjxirttmily  to  examine  the  diseasetl  muscles  anatomically,  we  find 
that  the  interstitial  development  of  fat  is  entirely  absent.  The  connective  tissue 
is  somewhat  iuci-eased,  and  its  nuclei  are  more  numerous  than  in  healthy  muscles. 
In  the  beginning  of  the  disease  some  of  the  muscular  fibers  ai-e  hypertrophied,  but 
simply  atrophied  fibei*s  pre<Iominate.  The  number  of  muscular  nuclei  Is  con- 
siderably inci*eased.  We  often  see  vacuoles  in  the  individual  fih*»rs.  The  more 
the  muscular  substance  wastes  tlje  morf  abnn<1  'tive  tissue. 

3.  TtrELVFANTILE,  USrALLYGE^fKRIcFoR-M  i  AH  ATROPHY 

WITH  IMPUCATION  OF  THK  Fa<'!AL  Muscu  ^''louzy  and  Dejerine; 

see  Fig.  U4.)— Duchenne  had  already  ^  b.?-*^  is  a  form  of 

muscular  atrophy  which  begins  in  •^^  is  statements 

were  almost  foi-gotten  until,  a  few  y  mo  called  atten- 
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tion  anew  to  this  subject,  and  demonstrated,  contrary  to  previous  belief,  that  im- 
plicatiou  of  the  facial  muscles  is  by  no  means  an  unusual  symptom.     Indeed,  the 

disease  very  often  b^ins  Id 
the  facial  muscles;  the  eyea 
can  no  longer  be  completely 
closed,  and  the  movements 
the  mouth  in  whistling,  lau^h*^ 
iug,  and  talking  become  im- 
paired. Fi-om  the  sinking  in 
of  the  cheeks,  the  drooping  of 
the  under  lip,  etc.,  there  devel- 
ops a  very  characteristic  ty|ie 
of  countenance  C* fades  myo- 
pathique  "),  by  which  the  prao-^ 
ticed  eye  can  recognize  the 
affection  at  once.  As  the  dis- 
ease advances  the  muscles  of 
the  shoulder  and  upper  arm 
are  usually  first  affected,  some- 
limes  the  muscles  of  the  back, 
the  thigJi,  etc.  The  muscles  of 
mastication,  the  internal  ocu- 
lar musck\s,  and  the  musclev^ 
of  the  forearm  and  hand  al- 
most always  remain  normal. 
A  slight  permanent  cont 
tureof  the  biceps  is  often  pres- 
ent and  is  characteristic.  Tlie 
selection  of  muscles  usually 
affected  is  almost  pi-ecisely  the 
same  as  in  the  previously  d< 
scribed  juvenile  muscular  ntro-'^ 
phy.  Fibrillary  contractions 
and  reaction  of  degeneration 
are  almost  always  aljsent.  We  therefore  believe  tliat  the  two  forms  are  not  sharp- 
ly to  be  separated,  but  that  they  arc  closely  allied  to  each  other.  Tlie  implication 
of  the  facial  muscles  was  in  former  times  prcibably  often  overlooked.  In  order  to 
detect  it  it  is  the  best  plan  to  have  the  patient  close  his  eyes  when  the  head  is 
bent  backward;  we  can  then  readily  detet^t  the  fissui-e  left  Ijetween  the  eyelids 
(insufficiency  of  the  orbicularis  oculi).  Sometimes  the  defective  development  and 
fimetions  of  the  facial  muscles  seem  to  be  a  congenital  condition,  which  may  re- 
main as  such,  or  to  which  sooner  or  later  an  actual  pix»gressive  muscular  ati'ophy 
is  added.  We  have  ourselves  recently  made  the  especially  interestinp  observatioi 
that  sometimes  we  find  in  the  relatives  (brothers  or  sisters)  of  patients  with 
nounced  niyopathic  muscular  atrophy,  signs  of  a  conpeniial  weakness  of  develop- 
ment of  the  fai?ial  nuxscles,  such  as  inccimplete  cliisuiH?  of  the  lids,  inability  to 
whistle,  etc,,  without  any  disease  which  progresses  further. 

That  all  three  of  the  forms  just  described  of  juvenile  atrojdiy  and  pseudo-hyper-' 
trophy  are,  at  Iwttom,  probably  identical  dLseases.  follows  not  only  from  all  the 
other  similarities  mentioned,  bul  also  from  the  fact  that  sonjetimes  one  of  the 
children  affected  in  the  family  displays  rather  the  type  of  pseudo-hyijertrophy, 
another  the  tyi>e  i»f  simple  juvenile  atrophy.     We  also  tind  various  transitioi 
between  the  different  forms.     Thus,  for  example,  pseudo-hypertrophy  in  the 


luabiiitv  t 
pectoraJs, 


Ui  vlmH?  tlitr  *■>•«!  *jr  move  the  lipft, 
etc,    (Froiu  tho  Erl&DKcn  Medical  C:{iiiii{U«  ) 


itropnj  In  a  ten-jrar- 
uf  the  facial  Tiia»clr». 
Atriiphy  of  the 
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may  be  associated  with  simple  atrophy  of  the  arms,  Tlie  affection  may  also 
begin  in  the  arms,  while  latter  the  facial  muscles  are  also  affected.  We  do  not 
know  what  causes  piHwluce  Ibe  ^reat  increase  of  fat-tissue  in  a  part  of  the  cases. 
Even  in  the  cases  without  the  interstitial  development  of  fat  the  atrophy  of  the 
muscles  is  essentially  simple,  not  degenerative,  and  the  motor  nerves  and  spinal 
cord  remain  normal,  at  least  accortlinjg  to  all  present  experience.  Erb  groups 
the  two  forms  together,  under  the  name  of  *' dystrophia  niuscularis  progres- 
siva.'' 

The  differential  diagnosis  between  the  myopathic  and  the  spinal  muscular 
atrophie^s  is  not  difficulty  if  we  pay  attention  to  the  juvenile  or  generic  rharjicter  of 
the  former,  and  also  to  its  characterLstic  localization,  affecting  the  extensors  of  the 
spine  and  leaving  free  the  small  muscles  of  the  band,  etc.,  and  \a)  the  absence  of 
fibrillary  twilchiiags  and  of  reaction  of  degeneration  in  the  muscles. 

The  treatment  can  sc-arcely  ever  be  expected  to  give  permanent  results,  but 
sometimes,  even  in  juvenile  muscular  atrophies,  some  considerable  improvement 
has  been  obttiiued  by  a  very  persistent  electrical  treatruent  and  massage  of  the 
muscles. 

(Chait-'ot  and  Marie,  and,  independently  of  them,  Tooth,  have  described  a  form 
of  progressive  atrnphy,  the  "  jjeroneal  type,''  which  begins  in  the  peroneal  mus- 
cles, or  perh.Tps  in  the  intrinsic  muscles  of  the  foot.  It  occurs  usually  in  families, 
and  begins  in  the  second  half  of  childhood,  seldom  after  the  age  of  twenty.  Males 
are  most  frequently  alffected.  There  is  some  fibrillary  twitching  of  the  affectotl 
muscles,  and  reaction  of  degeneration  may  occur.  The  muscular  atrophy  may 
lead  to  club-foot.  Vasomot<^r  and  sensory  disturbances  have  been  noted.  It  is 
rather  apt  to  follow  acute  diseases,  especially  measles.  The  pathology  is  slill  ob- 
scure, but  many  writers  are  disp«>sed  to  think  it  due  to  a  i?eculiar  form  of  chronic 
peripheral  neuritis.  Hence  it  is  sometimes  spoken  of  as  progressive  neuritic 
atJ"ophy.— K.j 


CHAPTER  IX. 
THU  BO'CAIjLBD  SPABTIO  ePINAXi  PARAIiYSia 

{I'ti/iwrt/  iMtrrMl  SmUtOfU.    Spaatnodk    7aAfcJr  Dur^ntlU,) 

In  the  year  1875  Erb^  and  soon  after  Clmrcot,  called  attention  to  a  cUmcid  form 
of  spinal  paralysis  by  no  means  rare,  which  is  chai'acterized  *^by  a  grraduallj 
increasing  paresis  and  paralysis,  usually  advancing  slowly  from  below  upward, 
with  muscular  tension,  reliex  contractions  and  contract  ures,  with  a  market!  increase 
of  the  tendon  reflexes,  with  complete  absence  of  sensory  and  tiffphic  disturbances, 
of  vessicjtl  and  sexual  weakness,  .ind  of  any  cerebral  disturbance."  Rjth  observers 
agreetl  in  assuming  a  "primary  symmetrical  sclerosis  of  the  latei-al  columns"  as 
the  anatomical  cause  of  this  condition. 

The  numerous  observations  published  in  the  following  years  have  shown  that 
the  ty{>e  of  disease  just  briefly  described  is,  in  fact,  often  to  be  met  with,  and  may 
easily  be  di.stinguished  fiimi  the  other  forms  of  spinal  paralysis.  The  hy|K»thesis 
as  to  its  ttnatomical  basis  has  not  yet  been  confirmed,  however,  since,  in  al!  the 
cases  that  have  come  to  aut^ijwy  so  far,  other  anatomical  changes  were  found 
instead  of  the  primary  lateral  sclerosis  supposed  to  bo  the  only  lesion;  but  it  can 
not  be  denied  that,  besides  other  lesions,  of  course,  a  disease  of  the  lateral  columns 
has  been  repeatedly  made  out  in  such  coses;  and  that  thi«  w«i»  certainly  not  with- 
out significance  for  the  oocurrcace  of  tiie  gr  estioD.     It  Ls 
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al£0  not  at  all  ini possible  that  there  may  be  an  isolated  systemic  disease  of  the 
lateral  cohmins,  especially  of  the  pyi'aiiiidal  tracts,  without  any  disease  of  the  gray 
matter  or  of  other  portions  of  the  cord  at  the  same  tinie»  which  disease  in  closely! 
connected  with  amyotrophic  lateral  sclerosis  in  particular,  and  is  a  further  link  J 
in  the  chain  of  jiriinary  diseases  of  the  motor  coruJucting  tract;  but,  as  we  have] 
said,  a  definite  case  of  isolatetl  disease  of  the  spinal  pyramidal  tracts,  withe 
invasion  of  the  anterior  gray  cornua,  has  not  yet  been  known. 

In  what  follows  we  will  first  desci'ibe  the  clinical  peculiarities  of  spastic  spinal 
paralysis,  and  then  add  the  enumemtion  of  its  auaiomical  causes,  as  far  as  they 
are  kno^vn  at  pi*esent.  Hence  we  mean  by  "  spastic  spinal  paralysis  "  only  a  group 
of  symptoms  which  Ls  so  often  observed  that,  from  practical  reasons^  it  is  advis- 
able to  give  it  a  short  and  unprejudiced  name. 

Typeof  Spastic  SpinalParalyaia.— Two  symptoms  predominate  in  the  picture 
of  spastic  spinal  pai'ulysjs:  motor  paresis,  and  themcreaseof  the  tendon  retlejces — 
the  patellar  retlex,  and  the  ankle  clonus.  The  former— we  are  si>eaking  at  present 
only  of  the  spastic  paralysis  of  tlie  le^,  which  is  by  far  the  most  frequent  and  the 
most  clearly  marked  —is  found  in  various  degrees,  from  a  simple  weakness  of 
movement  to  a  complete  and  more  or  less  extensive  paralysis.  It  is  the  second 
symptom,  however,  which  gives  to  the  disturbance  of  motion  its  characteristic 
feature  of  spastic  paralysis.  If  the  increase  of  the  tendon  reflexes  be  very  consid- 
erable, the  reflex  contracLionsconie  on  even  upon  the  stretching  and  pulling  of  the 
tendons^  which  is  excited  by  the  weight  of  the  limbs  or  by  any  active  or  passive 
movements.  The  reflex  muscular  tension  opposes  any  attempt  at  motion.  The 
muscl&s  feel  rigid  and  firm,  and  the  legs  are  often  found  in  almost  permanent 
contracture  and  extended,  with  the  feet  in  plantiir  flexion.  If  we  try  to  flex  the 
leg  passively  at  the  knee,  or  if  we  try  to  extend  the  foot  dorsally,  wo  find  it  almost 
imjxissible  to  do  s<j.  The  more  rapidly  and  suddenly  we  tr>'to  produce  the  motion, 
the  more  marke<l  is  the  muscular  resistance,  which  can  scran?ely  be  overcome.  If, 
however,  we  go  to  work  very  slowly  and  cautiously,  and  avoid  any  sudden  ten- 
sion of  the  tendons,  we  can  almost  always  flex  the  leg  without  special  trouble.* 
If  vve  put  the  patient  on  the  edge  of  the  bed,  the  legs  do  not  hang  down  laxly,  but 
they  usually  fall  at  once  into  a  vigorous  extensor  tetanus,  since  the  weight  of  the 
leg  puts  the  quadriceps  into  contraction  by  the  tension  on  the  ligamentum  patelloe. 
A  convulsive^  reflex  tremor  of  the  whole  leg  often  comes  on  at  once,  similar  to 
ankle  clouiis.  If  we  examine  the  patient  while  in  the  bath  we  find  the  spasms 
decidedly  less,  because  in  the  water  the  influence  of  the  weight  of  the  limb  is 
absent. 

Active  motion,  as  is  easily  explained,  must  also  be  impaired  from  the  inhihi- 
tory  action  of  the  reflex  spasms.  The  degree  of  disturbance  of  motion  is  thus 
increased,  and  the  paresis  often  seems  greater  tlian  Is  really  the  c^se.  The  influ- 
ence of  the  muscular  tension  is  e-specially  manif^^st  in  the  gait  of  the  patient.  As 
l^ng  as  walking  is  still  possible,  we  notice  very  plainly  that  it  is  rendei*efl  difficult, 
not  only  by  the  muscular  paresis,  but  also  by  the  stiffness  of  the  legs.  The 
patient  walks  wnth  short  and  difHcuIt  steps,  the  legs  are  scarcely  flexed  at  the 
knee,  and  the  feet  are  scarcely  raised  at  all.  The  feet  '*8ti<'k  to  the  floor"  and 
are  slowly  slid  forward,  and  there  is  a  marked  tendency  to  walk  on  the  toes  from 
the  contraction  in  the  muscles  of  the  calves.  The  weight  of  the  liody  alone  presses 
the  feet  downward.  We  tenn  this  very  characteristic  form  of  gait  the  spastio- 
paretic  gait. 

The  increase  in  the  tendon  reflexes  may  also  exist  without  the  presence  of  ary 
special  motor  paresis  of  the  muscles  at  the  same  time.  Sijice.  however,  iu  this 
case,  (he  raf>tion  is  not  a  little  inflnencetl  by  the  constant  spasms,  a  disturbance  of 
motility  may  be  counterfeited,  which  might  bo  called  "  spastic  pseudo-paralysia,*' 
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or,  more  properly,  pseudo-paresis.  In  these  cases  the  muscular  strength  k  almost 
normal,  and  the  patient  rati  walk  for  quite  a  long'  time.  Nevertheless,  all  Iiis 
movemeiats  are  stiiF  and  ditTieuIt,  and  t!ie  gait  shows  all  the  peculiarities  of  the 
pure  spastic  pait.  The  steps  are  not  very  shnrt  and  they  follow  one  another  quite 
rapidly,  but  the  leps  remain  perfectly  HtilT  and  are  scarcely  raised  from  the 
fi:round,  and  the  patient  walks  almost  entirely  on  his  toea.  In  the  house  the 
patient  walks  with  a  noisy  shuffle,  and  in  soft  sand  we  can  see  the  fuiTows  drawn 
by  the  feet  aa  tliey  slide  along  the  ground. 

Although  we  are  doubLless  justified  in  referrin^r  the  spastic  condition  mainly 
to  the  increase  in  the  tendon  reflexes,  we  must  als<j»  add  that  sometimes  symptoms 
of  direct  motor  irritittion  may  occur — single  rapid  or  alow  contractions,  for  which 
we  can  not  make  out  a  rpflex  origin.  Tn  some  muscles  there  seems  sometimes  fo 
be  a  state  of  constant  tonic  irritation;  thus  we  often  see  the  great  toes  in  a  perma- 
nent state  of  marked  dorsal  extension.  If  the  patient  bend  his  knee,  a  marked 
dorsal  e.x tension  of  tlie  foot  is  atlded  as  an  asscx*iated  movement.  Although  the 
symptoms  Dientioned  are  the  characteristic  positive  features  of  '*  spastic  spinal 
paralysis,"  yet,  in  the  original  Beoae  of  the  word,  the  affection  is  also  character- 
ized by  tlie  fact  that  certain  other  spinal  symptoms,  especially  disturbances  of 
sensibility,  disturbances  in  niicturition  and  defecation,  ataxia,  muscular  atrophy, 
and  other  trophic  symptoms,  are  entirely  absent.  Only  when  such  was  the  case 
have  Erb  and  Charcot  claimed  that  a  sfjecial  anatomical  cause  must  lie  at  the  bot- 
tom of  the  i>eculiar  group  of  symptoms.  In  fa<'t,  the  cases  in  which  we  happen 
to  *ee  the  type  of  genuine  spastic  spinal  paralysis  without  any  otlier  symptoms  are 
not  very  rare.  It  develops  slowly  and  gradually,  without  known  cause,  atid  u*su- 
ally  in  patients  in  youth  and  middle  life.  One  leg  is  first  affected  and  then  the 
other.  The  muscles  of  the  trunk  and  of  the  amis  are  Sf>metimes  added  to  the  list 
later  on,  and  in  the  arms  we  find  a  pai^esis  with  a  de<^ided  incrciise  of  the  tendon 
reflexes  and  without  any  disturbance  of  sensibility  or  any  umscular  atrophy. 
This  iypfi  of  disease,  how^ever,  only  very  nirely  remains  in  its  purity — at  lea«t, 
according  to  present  experience.  Sooner  or  later  other  symptoms  are  mixed 
with  it,  and  in  those  cases,  which  so  far  have  come  to  aut«i>3y,  the  anatomical 
lesions  are  by  no  means  alwaj^s  of  the  same  sort. 

Pathological  Lesions.— As  we  have  already  said,  Erb  and  C?harcot  originally 
advanced  the  hypothesis  that  the  anatomical  basis  of  spjistic  spinal  paralysis  is 
to  be  found  in  a  sclerosis  of  the  lateral  columns.  This  opinion  is  well-founded, 
masmuch  as  the  picture  of  the  symptoms  of  spastic  spinal  paralysis  manifestly 
recalU  amyotrophic  lateral  sclenwis  in  many  of  its  relations.  In  both  diseases  wo 
find  sympt-oms  limited  exclusively  to  the  motor  sphere,  and  an  increase  of  the 
tendon  reflexes.  The  only  distinction  is  in  the  muscular  atrophy,  whose  anatomi- 
cal caiLse  is  untloubtetlly  to  be  found  in  the  alrtiphj'  of  the  anterior  gray  cornua. 
If  we  imagine  the  pyramidal  tract  exclusivr-ly  affected,  without  co-existing  disea^se 
of  the  gray  matter,  the  result  must  be  tlie  pirture  of  "spastic  spinal  paralysis.'* 
This  line  of  i-east:)ning.  the  justification  of  wbicb  must  to-day  be  acknowledged, 
ha.%  however,  not  yet  been  entirely  c^iufirmed  by  facts;  but  we  have  learned  to 
recognise  a  chain  of  circumstances  under  which,  at  least  at  timeSf  the  symptoms 
of  spastic  spinal  panilysis  may  arise. 

We  must  first  mention  that  cerebml  changes,  especially  chronic  hydrocephahis, 
may  sometimes  sinmlate  the  type  of  spastic  spinal  paralysis.  Elxcept  for  some 
anomitlit^  in  the  skull,  special  cerebral  symptoms  may  be  entirely  absent,  while 
the  motility  of  the  legs  (and  arms)  is  diminished,  and  the  tendon  reliexea  are  so 
decidedly  increased  that  the  symptoms  of  spastic  pai-alysLs  may  i-csult.  R.  Schulz 
and  we  oursidves  have  made  snch  observations. 

The  following  changes  are  also  to  be  coosi 
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1.  Transverse  myelitis  in  tlie  upper  doi^sal  or  the  cervical  cord.  This  J^otne- 
times  sliows  a  remarkable  sjmmetiy  iu  its  distribution  for  some  time,  mid  a 
predoininaiit  loeuliziition  in  the  lateral  columns^  while  the  posterior  columns 
remain  comparatively  free.  Hence,  as  we  can  easily  iinderstandf  the  result  is 
a  paralysis  of  the  legs  with  greatly  increased  tendon  reflexes,  but  with  noriDal 
sensibility.  Tumors  of  the  cervical  coixi  may  m^jre  rai-ely  cause  similar  appear- 
ances. 

2.  Compremion  of  the  Spinal  Cord, — A  gentle  compression  of  the  cord  in  the 
cervical  or  dorsal  region  is  followed,  as  we  have  seen,  by  paresis  and  increase  of 
the  reflexes,  but  not  by  seiisoi-y  disturbance.  We  can  underfitiind  tliat^  if  no 
manifest  cause  of  compression  can  be  made  out,  a  primary*  atfection  of  the  cord 
may  simulate  the  symptoms  of  spastic  spinal  paralysis. 

3.  Multiple  sclerosis  may  also  frequently  show  such  a  localization  of  its  nodtUoftj 
as  to  l>e  followed  by  paresis  and  spastic  symptoms  without  sensory  disturl 
The  case  diagnosticated  by  CTiarcot  himself  as  "spasmodic  tabes dox^alis ^^  turned 
out  on  autopsy  to  be  multiple  sclei-osis, 

4.  In  a  case  observed  by  us,  with  almost  the  entire  and  pure  type  of  symptoms 
of  spastic  spinal  paralysis,  the  autopsy  showed  a  hydroniyelus  with  co-existing 
degeneration  of  the  lateral  columns. 

5.  Spastic  jxiralysis  has  been  sometimes  observed  to  come  on  afttir  acute  dis- 
eases, but  the  rejwrts  of  autopsies  in  such  caaes  ai^  at  preeent  wanting. 

6.  Finally,  we  will  here  briefly  mention  the  combined  systemic  disease  of  the 
pyramidal  tract,  the  lateral  cerebellar  tract,  and  the  columns  of  Goll,  in  adults, 
described  by  us.  In  these  cases  we  find  a  gradually  increasing  paralysis  of  the 
legs,  and  later  of  the  arms,  with  increased  tendon  reflexes,  spastic  symptoms,  and 
sensibility  almost  perfectly  normal.  Later  on,  however,  vesical  disturbances  arise, 
which  are  probably  to  be  referred  to  the  disease  of  the  columns  of  GoU.  The 
occurrence  of  true  ataxia  in  the  leg's,  with  weakness  and  increased  tendon  reflexes, 
seems  to  be  not  unusual;  but  lancinating  pains,  marked  disturbances  of  sensi- 
bility, and  pupillary  changes  are  always  al>sent,  so  that  the  morbid  pictui'e  is 
always  very  materially  different  from  that  of  tabes  dorsalis,  Fui-ther  observa- 
tions must  give  ils  more  definite  knowletlge  as  to  the  frequency  and  the  possibility 
of  diagnosis  of  this  apparently  esp>eeially  limited  form  of  spinal  disease.  Min- 
kowsky has  also  recently  reported  a  case  in  which  anatomical  ejcamination 
showed  nothing  hut  primary  degeneration  of  the  pyramidal  and  cerebellar  tracts 
in  the  two  lateral  columns  as  the  cause  of  a  spastic  spinal  paralysis.  In  this  and 
in  siirae  similar  cases,  which  come  very  close  to  Erb's  and  Charcot's  theoretical 
postulate,  syphilis  was  [)erhapa  to  l>e  regardetl  as  the  R]>ecial  cause  of  the  disease. 

Diagnosit*— The  symptomatic  diagnosis  of  spastic  spinal  paralysis  is  easy  to 
make,  with  attention  to  the  description  given  above.  We  must  always,  however, 
be  very  cautious  at  piTsont  in  our  anatomical  diagmjsis.  Only  the  further  course 
ol  the  disease  can  give  us  data  whereby  we  can  first  consider  the  morbid  condi- 
tions mentioned  above. 

Prognoaia — The  prognosis  of  most  cases  which  show  the  symptoms  of  spastic 
s[nnal  i)ai*alysia  is  just  as  unfavorable  as  most  of  the  other  diseases  of  the  spinal 
cord,  but  we  must  always  bear  in  mind  that  many  of  these  cases  run  a  very  slow 
course.  The  disease  seems  to  stand  perfectly  still  for  a  long  time,  the  symptoms 
are  less  severe  than  in  other  spinal  diseases,  there  are  no  pain  and  no  incontinence, 
and  sometimes  we  have  seen  manifest  improvement  and  even  a  few  recoveries, 
but  such  cases  at  present  lack  delinite  anatomical  prc»of. 

Treatment, — The  treatment  of  spastic  spinal  jiaralysis  in  general  agrees  with 
that  of  chronic  myelitis  {vide  supra).    Galvanic  treatment  usually  gives  compai 
tively  the  best  results.     We  must  also  mention  especially  that  prolonged  wt 
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batlis  often  act  well  agtiiiist  the  spastic  symptoms.  Tbey  nmy  last  for  half  au 
hour  to  an  hour  and  a  half,  and  should  be  of  a  temperature  of  OO",  or  at  most  1)5" 
{2fi°-2H°  R).     The  legs  are  more  flejcible  and  more  movable  after  them.     Among 

tal  remedies  we  may  try  nitrate  of  silver  and  ergotine.  If  there  he  a  suspicion 
hilLs,  for  which  we  should  always  look  carefully,  it  is  au  absolute  necessity 
ploy  inunction,  and  to  prescribe  iodide  of  potassium  internally. 


CHAPTER  X. 

AOOTS  ANID  OHHONIO  FOUOMYEOflS. 

1.  Spinal  Paralysis  of  Children. 

(AeuU  B*UomyelUU  in  CkildiMn.) 


.Stiolog^  and  Pathological  Anatomy.— In  children  there  is  quite  fi'equently  a 
definite  and  woll-cbaraeterized  form  of  paralysis,  for  the  first  accurate  knowledge 
of  which  we  must  thank  Jac.  von  Heme  iu  1810.  Although  Heine  later^  in  1800, 
expresssed  the  opinion  that  a  disease  of  the  spinal  cord  formed  the  basis  of  the 
paralysis,  the  first  actual  ctmfirTiuition  of  this  opinion  was  furnished  later  by  Pi'e- 
vost  and  Vulpian,  Charcot  and  Joffroy,  and  others,  so  that  at  present  we  are  justi- 
fied in  excbang-ing  the  old  terui  '*  essential  pui-alysis  of  children  ''  for  the  name  of 
*'8pinaJ  paralysis  of  cbihlren." 

As  the  name  indicates,  the  affection  occurs  chiefly,  if  not  exclusively  {vide 
infra)^  in  children,  and  is  most  frequent  in  the  earlier  years,  somewhere  between 
one  and  f<nir.  An  exciting  cause,  such  as  talking  cold,  lias  hardlj'  ever  been  made 
out.  The  children  are  almost  always  perfectly  healthy  *  previously,  and  come  of 
healthy  families  without  any 
ueumpathic  pretlispositiou. 
The  whole  course  of  the  dis- 
ease makes  the  hypothesis  very 
probable  that  we  have  to  do 
with  an  acute  infectious  dis- 
ease— with  an  infectious  pro- 
cess, which  first  causes  a  gen- 
eral infection  of  the  b<Kly,  and 
then  Ls  localized  chietly  in  a 
circumscribed  portion  of  the 
spinal  cord.  It  also,  perhaps, 
bears  some  relation  to  the  na- 
ture of  the  disease  as  just  sig- 
nified that  most  of  the  cases  oc- 
cur in  warm  weather.  With 
regard  to  this,  it  Ls  wortli  men- 
tioning tliat  a  short  time  ago 
we  observed  that  iu  a  little  vil- 
lage within  a  few  days  three  children  fell  iU  with  acute  ixaliomyelitis. 

With  i"eference  to  its  anatomy,  the  di.st*ase  may  bt^  defined  as  an  acute  inHam- 
mation,  which  affects  chiefly  a  definite  extent  of  the  anterior  gray  matter  of  the 
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Fio.  96 SecUon  throujrh  the  perrloal  eolancment  In  anUsrior 

P<>]uiniv(?liti8:  iIh'  Inft  niiterlor  tHilmiiti  In  very  muoh  oon- 
lrttct*Hl'  JiiMl  LSI  wiihfHit  Kau>:lion  cella.    (FtoiiiCbabgui' and 


•  Tlio  puralyses  ari»ifi||f  nftor  aeulu  diseftin'*— such  an  nieask'S,  scttrlct  f«5ver,  emallpox,  et^?.— arc  per- 
ape  partly  of  t^pinal  origin,  but  they  cau  not  be  ideiitifiiMJ.  with  tbc  idiopathic  Bpinal  paralyaLd  ofc^ll- 
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spinal  cord,  usually  attacking  only  the  anterior  gray  comu  of  one  side;  yet  it  does 
not  always  limit  itself  strictlj'  to  this,  but  it  may  involve  tlie  wliite  matter  in  llie 
vicinity  somewhat,  although^  of  course,  to  a  leaser  extent  than  the  gray  matter. 
Although  fresh  cases  have  so  far  been  examined  in  very  scanty  numbers,  still  we 
can  sometimes  make  out  clearly  the  remains  of  iufJammation  in  the  older  centers 
of  disease,  The  ordinary  lesion  in  old  cases,  which  is  most  frequently  found,  cajd 
sists  of  a  considerable  atrophy  of  one  anterior  cornu,  which  m  changed  lo  a  dense 
sclerosed  tissue,  often  pierced  by  dilated  and  thickened  vessels,  and  which  con- 
tains scarcely  a  single  normal  gauglion-cell.  If  the  paralysis  affect  one  arm,  the 
corresponding  anterior  cornu  in  the  cervical  enlargement  is  atrophied  (see  Fig. 
95) ;  if  the  log  be  pai'alyzed,  the  process  is  seated  in  the  lumbar  enlargement.  In 
bilateral  paralysis  we  must  think  of  an  afl'ection  of  both  anterior  ooruua  at  the 
corresponding  level  of  the  cord. 

This  intlanumition  of  the  anterior  cornu,  the  poliomyelitis,  is  to  be  regarded  as 
the  primary  center  of  disease.  From  this  |)oint,  as  in  every  severe  lesion  of  the 
motor  ganglion-cells  there  situated,  there  develops  a  secondary  degeneration^ 
w^hich,  extending  to  the  iieriphery,  affects  the  corresponding  anterior  roots,  and 
later  their  appi-opriat*  motor  nerves  and  the  muscles  supplied  by  them.  In  the, 
paralyzed  niu>H;les  and  nerves  we  accordingly  find  a  marked  pure  degenerativ 
ati-ophy,  such  as  we  have  learned  lo  recognize  in  severe  peripheral  paralyses. 

Although  at  present  the  spinal  oiigin  of  the  atitiphic  paralj^s  of  children  is 
regarded  as  sufficiently  certain,  we  would  not  deny  that  some  authors,  esixjcially 
Leyden,  have  a.ssume<i  a  peripheral  origin  for  some  cases — that  is,  a  primary  neu- 
ritis, without  a  mat*?rial  iniplicattoji  of  the  spinal  cord.  In  fact,  it  does  not  seem 
impossible  that  the  same  morbid  ^etiological  factor,  which  we  have  supposed  to  bo 
infectious,  may  exceptionally  be  localized  chiefly  in  a  peripheml  motor  nerve.  In 
the  chapter  on  eerebitil  paralysis  of  children,  which  is  by  no  means  very  i-are,  we 
shall  see  tli;it  a  mauifcstfy  closely  allied  acute  process  in  children—one,  perhaps, 
even  setio logically  identical— may  also  develop  in  the  motor  regions  of  the  cort€X 
cerebri. 

Clinical  History. — The  disease  almost  always  begins  suddenly.  A  child  who 
was  previously  perfectly  well  and  lively  is  all  at  once  attacked  with  severe  fever, 
often  reaching  105'*  or  106°  {iO''-41°  C),  which  is  associated  with  quite  severe  gen- 
eral symptoms  even  from  the  beginning.  The  child  complains  of  headache,  and 
sometimes  of  pain  m  the  loins  and  tn  the  limbs,  and  is  decide<lly  stupid  and  som* 
nolent.  Very  often  still  more  marked  cerebral  symptoms  develop:  complete  loss 
of  consciousness,  single  twitchings  in  the  face  or  the  extremitios,  or  general  con- 
vulsions. The  eclamptic  attacks,  turning  of  the  eyes,  and  clonic  contractions  in 
the  face  and  the  extremities,  often  appear  even  at  the  beginning  of  the  disease. 
The  whole  of  the  initial  symptoms,  whoso  intensity  varies  very  much  in  the  dif- 
fei'ent  ciises,  sometimes  la.st  only  a  YQry  short  time— a  day  or  two— although  they 
often  continue  for  a  week  or  two.  Indeed,  we  even  know  cases  in  whicli,  as  the 
mothers  have  assured  us,  the  children  are  said  to  have  **lain  in  spasms,"  almost 
uninterruptedly,  even  for  four  or  live  weeks  before  the  beginning  of  the  paralysis 
— that  is,  befoi^  it  became  noticeable.  On  the  other  hand,  however,  it  may  hap- 
I^n  that  the  initial  symptoms,  especially  the  severe  cerebral  symptoms^  are  en- 
tirely absent  or  only  intimated. 

After  the  initial  period  of  the  disease  just  described  has  passed  away,  the 
parents  usually  notice  that  the  child  is  attacked  by  a  more  or  less  extensive  paraly- 
sis. If  its  development  can  be  followed  more  closely,  we  always  find  that  it 
spreads  rapidly,  often  in  single  spurts  which  rapidly  follow  one  another,  so  that 
it  usually  reaches  quite  a  great  extent  in  a  short  time.  Either  both  le-gs,  or  the 
legs  and  one  arm,  or  all  the  extremities,  and  even  the  muscles  of  the  trunk,  are 
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affected;  but  the  paralysis  scarcely  ever  remains  permaDently  a»  e^^tensively  dis- 
tributed as  at  first;  it  is  reduced  much  moi^  rapidly,  and  soon  draws  back  to  a 
definite  muscular  region,  which  remains  permanently  paralyzetL  In  some  cas<5S 
the  paralysis  may  even  entirely  disappear,  but  as  a  rule  a  complete  pai-alysis  is 
left  ill  one  extremity,  or  at  least  in  a  portion  of  it;  most  fi*eciuently  in  one  leg, 
especially  in  the  peroneal  muscles;  somewhat  more  rarely  in  the  arm,  chiefly  in 
the  deltoid;  sometimes  in  Ixdh  leg^;  or,  very  rarely  in  spinaJ  paralysis,  in  one 
arm  and  lepf  on  the  same  side  or  on  oppt:>site  sides.  Meantime  the  child's  general 
health  has  been  completely  restored.  He  is  well  and  vigorous,  has  an  excellent 
appetite,  never  shows  any  i>ermanent  cerebral  disturbance — only  the  painless,  flac- 
cid paralysis,  the  inability  to  use  the  affected  extremity^  is  left  behind.  In  the 
following:  weeks  and  months  a  further,  slower  advance  in  the  improvement  in  the 
piwer  of  motion  often  becomes  noticeable,  but,  as  a  rule,  a  ]>enDAiient  and  more 
or  less  complete  paralysis  of  certain  muscles  j-emaius. 

In  iTgard  to  tlie  mure  intimate  ijeculiarities  of  this  remainin*?  pai-alysis,  it  may 
invariably  Ik?  characterised  as  a  flaccid  atrophic  paralysis.  A  marked  atrophy  of 
the  paralyzed  muscles  shows  itself  a  few  weeks  after  the  Ijeg-inning  of  the  paralysis. 
This  atrophy  gradually  advances  further  and  jnay  finally  attain  the  highest  degree. 
The  atrophy  is  often,  hni  not  tUways,  partly  concealed  by  a  nioin?  abundant  devel- 
opment of  fat  tissue.  The  cliano^es  in  the  electrical  excital>ility  of  the  paralyzed 
nerves  and  muscles  come  on  still  more  rapidly  than  the  visible  atrophy.  Since 
we  have  to  do  with  a  pure  de^nerative  atrophy  of  nerve  and  muscle,  as  follows 
from  the  anatomicul  basis  of  the  disease,  a  pronounced  reaction  of  degeneration 
must  neces-sarily  develop  in  the  affected  pai'ts.  Duchenue  found  that  usutilly  the 
faradic  excitability  of  the  nerves  and  muscles  is  completely  lost  after  a  week  or  two. 
On  galvanic  examination,  we  can  at  til's!  detect  an  iuci*ease  of  excitability  in  the 
muscles  with  a  prc^doininance  of  slow  anodic  closure  contractions  (AnSZ),  wbile 
laterj  after  two  or  three  niontlLs,  the  galvanic  excitability  also  sinks  very  ronsider- 
ably;  but  the  muscular  contractions  preserve  their  qualitative  ptK'uliarities  charac- 
teristic of  reaction  of  degeneration  (see  page  551).  Very  often  the  whole  affected 
extremity  remains  backward  in  its  growth,  so  that  later  the  bones  may  show  a 
shortening  of  several  centimetres.  Tltc  parallel  Iwtween  the  muscular  attNiphy 
and  the  stunted  growth  is  not,  however,  present  in  all  cases,  as  Volkmaun,  in 
particular,  has  stated. 

Passive  motion  of  the  |>aralyzed  extrencuty  is  at  first,  and  even  later,  perfectly 
free,  except  for  the  conti'actui'es  that  finally  set  in  [vide  itifra).  Many  joints  are 
so  flaccid  that  we  can  actually  make  flapping  movements  with  the  paralyzed  limbs 
and  give  them  the  most  extraordinary  ixi^itions.  The  tendon  reflexes  are  invaria- 
bly completely  absent  in  the  pariilyzed  extremities,  and  so  almost  always  are  the 
cutaneous  reflexes — a  condition  which  may  sometimes  be  of  diagnostic  significance. 
The  skin  often  shows  certain  trophic  disturbances;  it  feels  cool  and  has  a  cyanotic 
appearance.  Its  sensibility,  however,  is  completely  retained  in  all  cases.  !Micturi- 
tion  is  Bometimes  a  little  disturl>ed  at  the  beginning  of  the  disease,  but  in  tuofit 
cases  this  disturbance  completely  disappear.s  later. 

After  the  paralysis  has  existed  for  a  long  time,  certain  secondary  contrac- 
tures almost  always  develop  in  the  paralyzed  parts,  which  are  in  part  of  a  very 
characteristic   type.     In   the  legs  esjiecially  the  "  parjdytic  club-foot"  {talipes 
i^ar(}-e(fitinHfi)  is  a  condition  long  known.     It  is  due  tu  the  fact  that,  fixim  tlio 
paralysis  of  the  ]>eronei  muscles  and  of  the  tibialis  anticus,  th<^  pr>ifit  of  i 
constantly  dmops,  and  that  a  contracture  is  grudnally  dev 
nistic  muscles  of  the  calf,  whose  points  of  insertion  are  ]> 
mated.    In  paralysis  of  the  muscles  of  tlie  calf  there  arises,  on  t* 
moderate  degree  of  calcaneus  from  the  contracttire  of  thr  t:*'- 
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and  in  the  vertebral  column,  in  paralyseB  of  the  spinal  miiscleft,  the  most  manifold 
and  sometimes  very  considerable  contractures  and  deformities  may  also  arise,  the 
chief  cause  of  which  is  always  to  be  referred  to  the  contracture  of  unparal; 
antagonists  and  to  external  mechanical  conditions,  euch  as  weight  and  pressure. 

In  conclusion,  if  we  simply  compare  the  type  of  disease  sketched  with  its  ana 
toraiiml  <Tause,  the  ^neral  agreement  of  the  two  may  at  once  be  eeen.  The  affi 
tiou  of  the  anterior  gray  airnu  must  have  as  a  result  a  paralysis  with  a  subeequ* 
atrophy  and  reaction  of  degeneration,  in  which  the  reflexes  must  be  lost  by  tlje 
dtsstruction  of  the  reflex  arc,  hut  the  sensibility  must  remain  perfectly  normal  from 
the  persistence  of  the  sensory  conduction  (the  posterior  columns  and  the  posterior 
gray  comua),  and  the  vesical  functions  must  also  remain  normal.  The  subsequent 
paralysis  is  the  result  of  the  destruction  which  the  morbid  process,  iu  itself  oom^ 
pletcly  enrletl,  has  caused  in  the  fq>inal  cord. 

DiagnoBia, — The  diagnosis  of  the  spinal  paralysis  of  children  is  almost  always 
easy  to  make  and  certain  if  we  hold  strictly  to  the  definition  and  peculiarities  of< 
t!ie  disease,  and  do  not  reckon  as  spinal  paralysis  every  paralysis  appearing  i 
child.  We  should  consider  chiefly  the  acute  beginning,  the  subsequent  f! 
paralysis  with  atrophy  and  reaction  of  degeneration,  with  the  loss  of  the  reflexes, 
but  with  retaiuetl  s<>rjsibility.  If  we  observe  these  features,  we  are  sulBciently 
protecteil  against  confusion  with  cerebral  diseases  and  other  diseai^es  such  as  spon* 
dylitiH,  hei'editary  muscular  atrophy,  or  spastic  spinal  paralysis. 

Prognosis.— It  ts  not  impossdble,  but  it  is  not  yet  proven,  that  many  of  the  casot; 
where  children  die  speedily  with  convulsions  are  to  be  regarded  as  the  initial 
stage  of  acute  ix>l!omyelitis.  If,  however,  the  first  stage  of  the  disease  be  past,  the 
prognosis  as  rop^rds  life  is  entirely  favorable,  since  the  rest  of  the  child's  physical 
dovelupuient  is  no  further  affected  Ln  any  way.  The  prognosis  as  regards  the 
complete  restoration  of  the  disturbance  of  function  is,  however,  much  more 
unfavorable.  What  has  not  recovereil  in  the  first  weeks  or  months  usually 
remains  paralyzed  fur  the  whole  life.  Nevertheless,  this  experience  sliould  not 
restrain  ils  fi'om  persevering  in  treatment,  at  least  in  tlie  fii-st  years,  since  some- 
times a  very  noticeable  improvement  in  the  functions  of  the  paralyzed  parts 
thus  be  procured. 

Treatment. — If  we  have  an  opportunity,  even  during  the  initial  stage  of  the 
disea.se  (when,  of  course,  the  diagnosis  can  not  usually  l>e  made  with  certainty) 
attack  the  disease  by  our  treatment^  we  iruiy  pi-escribe  cold  compresses  or  an  ice-' 
bag  to  the  head,  ami  eventually,  wheiv  tliei'e  is  high  fever  or  great  stuiK)r,  a  tepid 
bath  with  cool  affusions.  We  are  but  rarely  let!  to  try  local  bh>odletting  by 
leeches  beliiud  the  ears  or  on  the  temples,  where  thei'e  are  signs  of  marke<l  cerebral 
hyporaemia.  Internally  we  nsually  prescribe  a  mild  *^  intestinal  derivative,"  such 
as  half  a  grain  or  a  grain  (grm,  0'0;3-O-05j  of  [wwdered  calomel  every  two  or  three 
hours,  infusion  of  senna,  etc. 

After  par alyHiR  apjiears,  we  can  expect  the  most  success  from  electrical  treat- 
ment, kept  up  consecutively  for  months,  and,  witli  inttrruptions,  for  years.  We 
put  a  large,  broad  electrotle  on  the  vertebral  column  at  the  spot  which  corresponds 
to  the  place  of  the  lesion  in  the  spina!  cortl — on  the  cervical  vertebra^  in  paralysis 
of  the  arm,  and  the  lower  dorsal  in  paralysis  of  the  leg— while  the  other  electrode 
serves  for  peripheral  application  to  the  paralyzeii  nerves  and  muscles.  In  this 
way  we  apply  a  moderately  strong  constant  current,  1*0 versing  it  occasionally,  for 
two  or  three  minutes,  partly  stabile  and  partly  by  passing  the  cathode,  or  eventu- 
ally the  anode^  slowly  over  the  paralyzed  muscles?  and  nerves.  We  may  also 
employ  fKJcasional  interruptions  and  changes  of  the  current,  Duchenue  has  also 
found  persistent  treatment  by  the  faradic  current  of  advantjige.  The  sittings 
should  take  place  thi'ee  or  four  times  a  week,  and  later  even  oftener,  if  possible. 
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Besndes  electrical  treatment,  methodical  ja^mnastic  exercises  of  the  muscleB,  that 
cao  still  be  moved  somewhat  actively,  may  be  of  distinct  advantajere.  Ref^ilar  and 
persist'ent  mnieage  of  the  niusclf  s  is  also  to  l>e  recomiuended  in  the  later  stag^«.  In 
prai-'tice  we  can  not  avoid  prescribing  certain  embrocations,  such  as  spirits  of  cam- 
phor, spirits  of  Diustiirtl,  or  spirits  of  formic  acid.  Passive  motion  is  very  imiwr- 
tant  to  ^uard  ajafamst  contractures,  and  to  improve  the  already  existing*  deformities. 
In  rejpard  to  Oie  further  details  of  orthopaedic  treatment,  which  is  of  ^reat  impor- 
tance, we  miLst  refer  to  the  appropriate  special  works  on  surgery  and  orthopipdics. 

The  use  of  baths,  of  brine  or  ferruf^inoua  waters,  is  to  be  reconiraendetl» 
although,  of  course,  they  must  not  l>e  overvalued.  They  may  be  given  at  home. 
If  circunistancM  permit  sending'  the  child  to  a  Ijwth  during  the  srnnmer  months, 
we  should  fhiefly  consider  the  brine  baths  at  Reichenhall,  Ki'euznach,  Kosen,  and 
Colberg;  the  acid  salines  at  Rehme.  Nauheini,  and  Srxlon;  and  eventually,  with 
weak  and  amcmic  children,  the  use  of  the  iron  baths  at  Driburg,  Pyrmont,  or 
8chwalbach.  Good  results  are  sometimes  obtaiued  at  the  indifferent  thermal 
baths  at  Teplitz,  Wildbad,  Ragatz,  or  Gastein,  but  these  must  Tx>  used  only  with 
caution.  We  also  obtain  fjootl  results,  especially  with  older  childi-en,  at  the  cold- 
water  cures. 

Very  little  In  to  be  expected  from  the  use  of  internal  remedies.  Iodide  of  potas- 
sium and  strychnine  are  recommendetl,  the  latter  io  the  form  of  subcutaneous 
injections,  ,'g  to  g'g  grain  (grm.  0CHJI-0tK)3>  daily. 

In  old  cases,  where  there  is  no  longer  any  hope  of  further  improvement  of  the 
paralysis  worth  mentioning,  the  treatment  may  be  lirait<»d  to  keeping  up  and 
strengthening  the  patient's  general  condition  a&  much  a.s  ixis.sible  by  proper  food 
d  good  air. 

2.  Acute  Poliomyelitis  of  Adults. 


{Aeut*  Atrophu!  Spifutl  Pktrnltfui*  of  AdulU.) 


Although  it  had  been  believed  for  a  long  time  that  the  form  of  acute  atrophic 
spinal  paralysis,  just  descril>wl,  occurred  only  in  children,  later  observations,  by 
Moritz  Meyer,  Ducheono,  Erb,  F.  Schultze,  F\  Miiller,  and  others,  have  established 
the  fact  that  precisely  analogous  cases  of  disease  may  also  develop,  although 
decidedly  loss  fre(|uenlly.  in  adults,  especially  iu  young  persons  under  thirty. 
There  is  no  longer  any  doubt  of  this  fact,  especially  if  we  consider  an  undoubted 
anatomical  lesion  found  by  F.  Schullze.  We  have,  however,  already  stated 
that  for  a  hmg  time  we  have  regarded  the  diagnosis  of  acute,  and,  as  w© 
shall  soon  see,  of  chronic  poliomyelitis  also,  as  too  readily  made,  and  that  cer- 
tnnly  very  many  of  the  cases  diagnosticated  ajid  publislied  as  poliomyelitis  ai'e  to 
be  classed  as  primary  neuritis  (see  page  582>,  Since  we  know  that  primary  degen- 
erative processes  may  develop  acutely  and  subacutcly  in  the  motor  nerves,  and 
that  these  also  lead  to  an  atrophic  paralysis,  a  greater  part  of  the  teaching  on 
poliomyelitis  needs  new  and  careful  revision  in  order  to  exclude  what  does  not 
belong  to  it. 

The  type  of  acute  poliomyelitis  of  adults,  so  far  as  it  has  been  established  by 
definite  olwervations,  whicli  at  present  are  not  numerous,  is,  of  course^  not  mate- 
rially different  from  the  tyiw?  of  the  spinal  paralysis  of  children. 

We  often  can  not  make  out  any  letiological  conditions;  sometimes  exposure 
to  cold,  overexertion,  etc.,  seem  to  favor  the  development  of  the  disease.  Cases 
are  seen  more  frequpntly  in  the  male  sex  than  in  the  female. 

The  disease  likewise  begins  with  quite  severe  initial  symptoms,  fever,  headache, 
somnolence,  delirium,  and  vomiting,  which  may  last  from  a  few  days  to  a  week  or 
two.  The  violent  spontantH>uft  paius  which  are  very  often  reported  as  occurring 
in  the  loins,   the  buclc,  and  the  extremities,  usually  belong  probably  to  those 
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t^ses  in  which  a  primary  neuritis,  but  not  a  poliomyelitis,  is  the  chief  anatora- 
ical  lesion.  After  the  end  of  this  stage  the  paralysis  appears.  This  develops 
with  varying  distribution,  usually  in  single  spurts,  but  always  rather  rapidly. 
The  jjaralyzed  muscles  are  i>erfectly  flaccid,  the  cutaneous  and  tendon  reflexes  are 
wholly  absent,  and  very  soon  a  pi*onouuced  atrophy  and  reaction  of  degencratii'o 
iippcar,  while  the  sensibility  and  the  vesical  and  sexual  functions  remain  normal. 

The  distribution  of  the  paralysis  shows  certain  i)eculiarities,  which  must  be 
briefly  describt^d  here,  since  they  can  be  studied  much  better  in  adults  than  in 
children.  The  paraly.sis  may  be  very  extensive,  it  may  affect  all  four  extremities, 
OP  it  may  occur  in  the  form  of  paraplegfia,  or  even  of  monoplegia.  In  the 
extremities  we  very  often  find  certain  groups  of  muscl&s  j)aralyzed»  to  which  K^ 
Remak  first  called  attention.  SinL-e  the  muscles  that  are  paralyzed  at  the  sai 
time  are  not  supplied  by  the  same  pei'ipheral  nerves,  but  usually  are  connected 
in  their  functions,  we  may  suppose  that  the  corresjjonding  g^anglion*cells  in  the 
anterior  cornua  of  the  spinal  coi-d  also  lie  together,  without  regard  to  the  dis- 
tribution of  their  peripheral  piH>cesses  in  tlie  different  motor  nerveB.  Thus,  for 
example,  it  is  worthy  of  note  that,  in  paralysis  of  the  crural  region,  the  sartorius 
often  remains  entirely  free;  that  in  th«  leg^  the  tibialis  antieus,  on  tlie  one  hand, 
and  the  peronei  and  the  extensor  digitoi'um  on  the  oLhei*,  may  be  separately  dis- 
eased; that  in  the  foi*eiirm  the  supinator  longus,  supplied  by  the  radial  nerve^ 
remains  free,  while  all  the  other  muscles  on  the  extensor  side  of  the  forearm  are 
paralyzed  C*  forearm  type "  of  E.  Remak)  -.  and  that,  on  the  other  hand,  the  su] 
nator  maj^  be  paralyze<l  alone  or  together  with  the  biceps,  brachialis  auticus,  and" 
deltoid  (**  upper-arm  type**  of  E.  Remak).  This  latter  form  of  paralysis  is  said  to 
correspond  to  a  lesion  in  the  cord  at  the  level  of  the  fourth  and  fifth  cervical  nrK:»ts, 
the  forearm  type  to  a  lesion  at  the  level  of  tlie  eighth  cervical  and  first  dorsal 
roots,  Accoitling  to  Kahler  and  Pick,  the  center  for  the  muscles  of  the  calf  lies 
at  the  level  of  the  fourth  and  fifth  dorsal  rrKits.  Femer  and  Yeo,  in  their  experi- 
ments on  monkeys^  by  irritation  of  the  anterior  motor  spinal  roots  have  obtained 
results  which,  for  the  most  part,  agree  very  well  with  the  observations  on  men 
{vide  suprUy  page  G24). 

In  regard  to  diagnosis  in  the  future,  especial  attention  must  be  paid  to  the  dis- 
tinction Ivetween  poliomyelitis  and  neuritis.  Tlie  greatest  stress  is  to  be  laid  on 
the  initial  i^ains  and  any  other  slight  disturbance?  of  sensibility.  In  other  respecl 
the  course  of  the  two  diseases  is  .so  similar  tliat  we  can  indeed  imagine  that  the] 
ai'e  closely  allicnl  in  their  a?tiological  relations,  and  exhibit  merely  different  forms 
of  localiitatiou  of  the  sauie  (pi'obably  iiifei'tiousli  morbid  agency.  Some  observa- 
tions also  seem  to  favor  the  theory  that  transitional  forms  may  occur  with  a  cx> 
existing  primary  lesion  of  the  cord  and  of  the  peripheral  nerves. 

The  piT)guusis  is  not  wholly  unfavorable,  q&  .sometimes  a  complete  recovery 
has  Ijcen  observetl,  although  only  after  montlis.  Of  course,  it  is  not  certjxin 
whether  these  cases  were  not  multiple  neuritis.  On  the  other  hand,  however,  t  he 
same  permanent  paralyses  as  in  spinal  paralysis  of  children  may  be  left,  with 
atrophy  and  cont Pictures, 

The  treatment  follows  precisely  the  same  rules  that  we  have  mentioned  in 
spinal  paralysis  of  children.  The  hitcrnal  or  subcutaneous  use  of  ergotine  ma] 
be  added  on  the  recommendation  of  some  physicians.  F.  Miiller  recommends  a 
gohition  of  two  and  a  half  drachms  of  ergotine  (grin.  105  with  a  thii-d  of  a  gnii 
of  sulphate  of  atropine  (grm.  0-02)  in  five  drachms  of  watei*  (grm,  80),  of  whi< 
be  injects  seven  to  lifteeu  minims  twice  a  day. 
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8.  Subacute  and  Chronic  Pouomyeliti8. 

(SvbaovU  and  Chronic  Atrofihi^  Spinal  I^tralyti^.     IhralyM  ffMMile  ^inaU  ant^tUnf* 

suhaif/Uif  [Duehenne]*. 

WbUe  the  anatomical  basis  of  acute  poJiomj^eUtis  in  adults  is  still  lacking  in 
proof,  our  anatomical  kuowltxlge  of  the  oc^curreuce  of  a  subacute  and  chi-ouic 
[johomyclitia,  in  the  sense  of  the  term  given  it  by  various  autlioi%  is  still  com- 
pletely defective.  Cotifusiona  with  nmltiplc  neuritis  are  also  undoubtedly  very 
common  here,  and  the  diagnosis  is  not  incontestable  in  all  the  cases  published 
under  the  name  of  "  subacute  poliomyelitis/'  Therefore  we  will  limit  ourselves  to 
I'eproducing  here  briefly  the  picture  of  the  disease  at  present  described  under  the 
above  name,  while  we  especially  repeat  tliat  a  certain  and  accurate  conflrnmtion 
of  its  anatomical  basis  must  be  left  to  the  future. 

In  the  c^ses  classed  under  this  heading  a  paraIv*Bis,  first  of  the  two  legs  and 
somewhat  later  usually  of  the  two  arms,  develops  in  a  comparatively  short  time — 
in  the  course  of  soaie  days,  or  weeks  at  most.  It  usually  has  no  special  cause 
or  any  severe  initial  symptoms.  The  patient  complains  at  first  of  weakness 
in  tlie  legs;  he  can  no  longer  walk,  and  is  cou fined  to  the  bed.  A  sliort  time 
later  the  same  disturbiinces  appear  in  the  arms,  and  lead  to  a  more  or  less  (X)m- 
plcte  paralysis.  The  i>atieut  often  feels  some  slight  para^sthesia  in  the  affected 
parts,  but  in  general  the  sensibility  remains  perfectly  normal.  The  paralyzed 
nmscltrs  are  often  quite  sensitive  to  pressui^  (neuritic  symptoms  ?).  Soon  after  the 
pfu^ysis  an  equally  extensive  atrophy  develops,  and  a  dktinct  loss  of  electrical 
excitability,  ruuuiug  pai-allel  to  it;  wluch  passt^s  over  into  a  pai'tial  or,  in  all 
severe  ca.ses,  a  complete  reaction  of  degeneration.  The  cutaneous  and  teu- 
dou  reflexes  are  very  much  diminished  and  often  entirely  lost.  The  bladder  and 
rectum,  however,  remain  intact,  and  lx*dsores  never  develop.  We  sometimes 
notice  a  striking  dim^inution  of  the  sweiit  secretion.  In  rare  cases  the  mu.s- 
cles  of  the  neck,  the  lips,  tbe  tougue,  and  the  pharynx  are  attacked  by  the 
disease. 

After  the  pamlysis  has  reached  its  greatest  extent  there  is  usually  a  cessation. 
The  condition  remains  stationary  for  roontlts  sometimes,  and  then  a  gnidual 
improvement  begins,  which  may  go  on  to  complete  recovery;  but  often,  fif  coui'se, 
the  recovery  remains  incomplete,  so  that  the  patient  has  a  more  or  less  marked 
disturl>ance  of  function  for  life.  The  *' middle  form  of  chrcmic  poliomyelitis'* 
describeil  by  Erb,  in  which  there  is  only  a  partial  reaction  of  degeneration  in  the 
paralyzed  nmscles,  almost  always  gives  a  giKxi  prognosis.  Those  rare  cases,  how- 
ever, in  which  the  muscles  of  deglutition  and  respimtion  ai'e  involved,  moy  have 
an  unfavorable  termination,  although  even  then  the  possibility  of  an  improve- 
ment is  not  to  l)e  entirely  excluded. 

Anatomical  le.sious,  which  confirm  the  hy|K4hcsis  of  a  subacute  (inllammu- 
tory  ()  affection  in  the  anterior  comua  of  the  cord  ascending  from  below  upwajxl, 
are  to  be  found,  as  we  have  said,  only  in  an  exti*emely  suvall  number  of  cases,  and  in 
part  of  them  even  they  are  not  entirely  trustworthy.  A  short  time  ago  Oppenheim 
published  an  undoubted  case  of  chronic  piiliomyelitis,  wiiich  ran  its  course  to  a  fa- 
tal termination  in  three  years.  TheTO  was  finally  iMiralysis  and  atrophy  of  the 
muscles  of  nil  four  extremities  without  a  trace  of  sensory  disturbance.  The  ante- 
rior c^rnua  of  the  cord  were  throughout  markedly  diseased^  while  only  very  slight 
changes  were  found  in  the  peripheral  nerves.  Clinically,  the  forms  of  disease 
belonging  in  this  category  are  well  characterized,  and  are  easy  to  diagnosticate 
with  proper  attention  and  knowledge.  Further  investigations  must  be  made  as 
to  its  anflt<»mical  bii  relations  to  acute  poliomyelitis  and  the  primary 

ueuritides. 
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Ab  foUows  from  the  above  description,  the  treatment  is  by  no  means  fruitless, 
and  electrical  treatment  especially  may  pixxluce  the  most  complete  and  rapid 
regeneration  of  the  affected  parts. 


CHAPTER  XI, 
ACUTE  ASCENTllNa  SPINAIi  PAHALYSI6. 

(  FUral tfMH  turtfuliiu  nrutii.      Ltut'ir^^f  fUt'tihjuit.) 

In  the  year  1659  Landry  described  a  difeease  under  the  name  of  ^''parafyde 
ascendante  aigue,''^  which  is  chiefly  churucterized  cliaieally  by  tlie  fact  that  first 
the  lower  and  soon  after  the  tipper  exti-emities,  aud  fiually  a  number  of  the 
muscular  regions  supplied  by  the  medulla,  are  attacked  by  a  rapidly  advanciog- 
paralysis,  while  the  sensibility  and  the  functions  of  the  bladder  and  rectum 
remain  normal.  In  man}*  cases  the  diseai!>e  terminates  fatally.  Examination  of 
the  nervous  system  has  so  far,  however,  shown  no  lesion  which  can  be  regarded 
witli  certainty  as  the  anatomical  cause  of  the  disease.  Considering  the  continued 
and  quite  numerous  observations  of  the  disease,  it  seems  questionable,  at  any  rate. 
whether  we  can  establish  a  uniform  anatomical  ba^is  for  it.  The  divei^ity  of 
many  synipt*)ms  (vide  infra^  the  condition  of  the  reflexes,  the  condition  of  the 
electrical  oxcitabEity)  points  rather  to  the  fact  that  the  seat  of  the  disturbance?  is 
not  always  the  same.  Nevertheless,  we  can  not  doubt  the  clinical  resemblance  of 
moat  cases,  and  we  must  regard  it  as  f>ossible  that  the  same  cause  of  disease  doeg 
not  always  need  exactly  the  same  locali2ation  to  pn>voke  the  disease.  We  may 
ver>'  well  recognize  the  ^etiological  unity  of  "  acute  ascending  paralysis/*  witho 
claiming  that  all  cases  also  agree  completely  in  the  clinical  anatomical 
details. 

General  Symptomatology.— Acute  ascend  hi  g  paralysis  attacks  chiefly  persons 
pi"eviously  strtmg  and  healthy  in  youth  or  middle  life,  somewhere  between  twenty 
and  thirty- five  years  of  age.  Some  cases  have  also  been  seen  in  children  and  older 
l)e<)ple.     The  disease  seems  to  be  more  frequent  in  ujeu  than  in  women. 

The  affection  almost  alwajii  begins  with  certain  prodromata.  These  consist  of 
general  mahuse,  moderate  febrile  symptoms,  headache,  loss  of  appetite,  and  quite 
frequently  of  dragging  and  tearing  pains  in  the  back  and  the  extremities.  After 
(hese  symptoms  have  fasted  some  days,  or  more  rarely  some  weeks,  during  which 
they  are  comparatively  slight,  or  so  severe  that  many  imticnts  are  already  con- 
Hned  to  the  bed,  there  usually  comes  on  quite  suddenly,  or  sometimes  more 
gradually,  a  paresis,  first  of  one  but  yerj  siwn  of  the  other  leg,  which  rapidly  in- 
creases, and  usually  in  a  few  days  leatls  to  an  almost  complete  motor  paraple^a. 

The  paralysis  is  flaccid  in  almost  all  ca.ses.  The  legs  may  be  moved  passively 
without  any  muscular  resistance,  and  the  muscles  show  neither  active  nor 
tension.  Tlien  electrical  excitability  remains  perfectly  normal  in  many 
but  there  is  sometimes  a  rapid  loss  of  faradic  muscular  excitability.  It  is  not  yet 
proven  whether  complete  reaction  of  degeneration  wcurs.  The  reflexes,  both, 
cutaneous  and  tendon  reflexes,  seem  to  be  diminished  or  wholly  lost  in 
majority  of  cases,  but  some  exceptions  to  this  rule  have  lj»een  known. 

Sensibility  is  sometimes  perfectly  intact,  but  slight  alterations  do  occnr, 
quite  rarely  there  may  be  even  marked  anaesthesia.  At  times  a  noticeable  d 
of  sensation  is  observed.  We  find  no  clianges  in  the  nerves  of  special  sense. 
There  is  occasionally  a  slight  cedema  in  the  legs,  which  is  perhaps  to  be  regarded 
as  a  vaso-motor  disturbance.     The  marked  sweating,  from  wliich  many  patientft 
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suffer,  is  also  worthy  of  mention.    The  bladder  and  rectum  in  most  cases  are  not 

at  all  affected,  or  they  present  merely  slight  and  temporary  disturbances. 

A  short  time  after  the  legs  are  attacked  the  arms  al«n  begin  to  be  paretic, 
raarkw!  motor  weakness  appears  first  in  one,  then  in  the  other  arm,  and  this 
may  also  increase  to  ahnost  complete  paralysis.  The  sensibility,  the  reflexes,  and 
the  electrifyiJ  excitability  show  conditions  like  those  in  the  lower  extremities.  The 
muscles  of  the  trunk  ure  also  affecteti  at  the  same  time  a.s,  or  stilt  earlier  than,  the 
The  patient  can  no  longer  sit  up  in  >>ed,  turn  on  his  aide,  or  make  similar 
movements.  In  some  cases  a  paralysis  of  the  muscles  of  the  neck  has  also  been 
observeil. 

The  th]j"d  and  last  stage  of  the  disease  is  characterized  by  the  appearance  of 
I'cspiratorj''  disturbances  and  bulbar  symptoms.  Manifest  signs  of  a  beginning 
respiratory  paralysis  appear;  the  respiration  is  laljoi-ed  and  difficulty  the  move- 
ments of  tlie  diaphragm  grow  less,  and  the  paroxysms  of  cougliing  are  weaker. 
Disturbances  in  swallowing,  dilflculty  in  articulation,  and  paresis  of  the  soft  palate 
and  the  lips  may  ad  in.  In  a  few  cases  a  facial  jitaralysis  and  disturbances  of  the 
<xndar  must^les  have  been  observe<l.  The  condition  grows  woj-se  acutely,  and,  as 
we  have  said,  in  many  cases  death  ensues. 

Besides  the  .sympt^^ms  thus  far  mentioned,  referable  to  the  nervous  system,  we 
nd  certain  other  symptoms  in  almost  every  case,  which  are  less  striking,  but  yet 
of  greater  significance  in  judging  of  the  disease.  The  first  of  these  is  fever.  The 
temixjinture  Ls  iLsually  elevated  from  the  beginning;  it  may  temporarily  show  quit« 
a  considerable  increase,  up  to  104"  (40°  C ),  and  later  it  varieB  somawhere  between 
100"  and  102'*  CiS'-IJi)'*  C.j,  but  between  times  it  may  even  sink  to  normal.  Of  the 
interiud  organs  the  spleen  shows  the  most  frequent  changes.  It  is  usually  swollen 
m<iderately,  but  still  it  is  manifestly  swollen.  There  is  also  sometimes  a  slight 
albuminuria. 

In  the  ca.ses  with  a  fatal  termination  the  whole  duration  of  the  disease  is  some- 
times only  a  few  days,  and  as  a  rule  a  week  or  two,  or  rarely  more.  Fortunately, 
however,  all  eases  do  not  terminate  fatally.  The  disease  may  come  to  a  stand- 
still at  any  time,  even  if  the  most  threatening  symptoms  be  present.  Tlien  tlie 
paralysis  shows  no  further  advance,  the  distm-hnnces  present  disitppear,  nnd 
recovery  ensues  after  a  course  of  several  weeks.  It  is.  of  couj'se,  iisnally  quite  a 
long  time  before  the  patient  again  O^els  himself  io  ix>ssession  of  his  full  iwwers. 

Patholo^cal  Anatomy  and  Pathogenesis.— If  we  consider  the  whole  pictui'e  of 
acute  ascending  paralysis,  the  idea  is  necessarily  forccxl  upon  us  that  we  liave  to 
do  here  with  an  acute  infection  of  the  body,  with  a  prodorainating  localization  in 
the  motor  nervous  systom,  an  opinion  which  was  first  expressed  by  Westphal. 
The  beginning  of  the  disease  with  general  mahiise  corresixjnds  perfectly  to  the 
pr<Mlroraal  stage  of  many  other  acute  infectious  diseases.  The  fever,  the  acute 
splenic  tumor,  and  the  occasional  albumiivurta  can  also  scarcely  be  explainetl  in 
eny  other  way,  according  to  our  present  views,  except  by  the  above  hypothesis. 

The  anatomical  examination  has,  of  coui'se,  as  yet  hi'ought  no  absdlute  proof  of 
this  theory.  A  notable  case,  publishe<i  by  Baumgarten,  in  which  many  rods,  like 
the  bacilli  of  splenic  fever,  were  fountl  in  the  si>inal  cord,  is  at  present  wholly 
unique;  but  the  completely  negoitive  anatomical  lesions  in  many  cases  seem  to 
point  to  the  fact  that  we  must  look  for  the  cause  of  the  .severe  nervous  symptoms 
chiefly  in  the  disturbance  of  function  ex»'ited  by  a  toxic  (infectious)  influence. 
We  have  already  signified  that  the  point  of  attack  of  tho  infectious  agent  need 
not  always  be  precisely  the  same.  Tlie  condition  of  the  reflexes  and  the  rapid 
loss  of  electrical  excitability,  in  connection  with  the  pains  at  the  beginning,  seem 
to  justify  the  hypi«thesis  that  the  disturbance  sometimes  lias  its  chief  seat  in  the 
peripheral  motor  nerves,  that  the  disease  then  exliibits  the  most  acute  form  of 
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infectious  " multiple  neuritis"  {vide  fiupra).  More  accurate  anatomical  inye 
gations  directed  to  this  |X)iut  will  perhaps  procure  some  positive  support  for  this 
theory.  In  other  cases,  ho\v«>ver,  the  motor  portions  of  the  spinal  coi*d,  the  lat- 
eral columns,  and  the  anterior  gray  coruua,  are  perhaps  chiefly  affected-  This 
idea  is  supjwrted  hy  the  occasional  discoveiy  (R.  Schulz  and  F.  Schultze,  Von  den 
Deldeii)  of  an  acute  myelitii'  atfet'tion  in  the  parts  named. 

DiagnoaiB  and  Progno»ift»— In  every  paralysis  of  the  lower  extremities  beg:in- 
ning  acutely  and  accompanied  by  general  symptoms  and  fever  we  must  consider 
the  possibility  of  an  acute  asceudingr  paralysis,  but  only  the  further  course  of  the 
disease  can  decide  the  question.  Inasmuch  as  only  a  well-char^terized  clinical 
group  of  symptoms  is  meant  by  the  above  term»  the  diagrnosis  is  always  easy  to 
make,  with  attention  to  the  peculiarities  given  above.  It  is  more  difficult,  how- 
ever, to  decide  acciii'ately  whether  the  case  corresponds  rather  to  the  type  of  an 
acute  multiple  neuritis  or  to  the  type  of  an  acute  ascending  spioal  paralysis.  We 
can  jud^e  its  t<>  tiiis  point  only  by  careful  attention  to  the  single  symptoms^  espe- 
cially the  condition  <jf  the  sensibility  (paius,  anaesthesia),  of  the  reflexes,  and  of 
the  electrical  excitability. 

The  prognosis  must  at  first  l>e  made  with  great  reserve,  and  we  must  especially 
bear  in  mind  the  possibility  of  a  rapidly  futcil  termination.  If  the  first  acute  stage 
pass  otf  ftJrtunately  and  there  Ije  a  decided  cessation  iu  the  extension  of  the  sj'iup- 
toms  of  paralysis,  the  prcjgnosis  is  quite  favonible,  for  we  may  then  exjiect  that  the 
patient  will  be  completely  restored. 

Treatment.— We  can  not  be  certain  whether  an  energetic  *' derivative  treat- 
ment "  is  of  advantage  in  the  beginning  of  the  disease.  Dry  cups  along  the  verte- 
bral column  ai-e  recommended,  and  even  the  use  of  tlie  hot  iron  to  the  back.  We 
would  hardly  advise  the  latter.  It  may  l>e  i-ecommended,  however,  to  prescribe 
an  inunction  with  mercurial  ointment,  thirty  to  forty-five  gi^ains  a  day,  as  in  anti- 
syphilitic  treatment  Of  internal  metliciues  we  may  give  iodide  of  potassium  or 
ergotine.  It  also  seems  to  be  a  good  plan  to  begin  galvanic  treatment  early,  gal- 
vanism to  tiae  spine  and  iJeripherally.  If  tlurateuiug  attacks  of  I'espiratory  insuf- 
ficiency come  on,  electrical  excitement  of  the  phrenic  nerve  and  of  the  respiratory 
muscles  sometimes  atfonls  relief  to  the  patient. 

If  tlie  symptoms  be  arrested,  electrical  treatment  and  the  use  of  baths  may  da 
most  to  hasten  convalescence. 


CHAPTER  XII. 


NEW  GROWTHS   OF   THE    SPINAL  CORD  ANB   OP   ITS  MEMBRANBa 

Pathological  Anatomy.— Tumors  of  the  spinal  cord  are  rare.  The  commonest 
primary  new  gixjwth  is  the  glioma,  which  probably  arises  from  the  neuroglia,  and 
is  a  cellular  and  vascular  tumor.  We  often  find  in  gliomata  secondary  softeniug 
(the  formation  of  ea\ities,  see  the  following  chapter)  and  hiemorrhages.  The 
tumor  is  situated  most  frequently  in  the  cervical  or  upjier  doi-sal  cord,  and  may 
luive  a  considerable  longituilinal  extent,  and  a  transverse  diiimeter  of  several 
centimetres. 

Of  other  new  growths  in  the  spinal  cord  we  may  mention  solitary  tuborcleSf 
syphilomata,  and  myxonmta  (myxo-sarcomataj. 

In  the  spinal  meninges  have  been  found  sarcomata,  fibromata,  lipomata,  myxo* 
mata,  and  syphilomata.  A  carcinoma  arising  from  the  vertebne  may  also  reach 
the  spinal  meninges  by  direct  invasion.     Marked  signs  of  compression,  and  the  oon  • 
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siequent  secondary  degenerations,  often  show  themselves  in  tlie  spinal  cord  at  the 
poiut  where  a  new  growth  is  situated  in  the  meninges. 

We  know  practicaUy  nothini^  of  the  jptiolugy  of  new  growths  in  the  bplnal 
cord.  It  is  mei*el}'  worthy  of  note  that  in  the  oases  of  glioma  of  the  spiiml  crml 
observed,  an  injury,  such  as  a  fall  on  the  back,  etc.,  very  often  preceded  the  appear- 
ance of  the  fii*st  sympttims. 

Symptomatology. — A  general  description  of  the  tumors  of  the  spinal  cord  can 
not  be  given,  since,  of  course,  the  individual  fivniptoras  must  differ  in  almost  every 
case,  ai'cording  to  the  seat  and  the  extent  of  the  new  growth. 

In  tumors  of  tJie  meninges  the  sj-mptoms  of  compression  of  the  cord  are  often 
quite  prt»minent.  In  the  beginning  we  notice  pninounceil '* root  symptoms*' — 
that  is,  shooting  pains,  stififness,  paneslhesia,  anaisthesia,  etc.  Later  on  the  results 
of  the  compression  of  the  coi'd  show  themselves:  motor  weakness,  which  may 
incri'ase  to  a  complete  motor  and  sensory  paraplegia.  We  can  not  here  go  more 
fully  into  the  details.  They  follow  of  themselves  from  attention  to  the  general 
laws  by  be  considered  for  Ifx-alization  of  lesions  in  the  spinal  cord. 

In  tumors  of  the  spinal  cord  marked  symptoms  of  sensory  irritation  are  usually 
al>sent  at  first.  A  complicated  type  of  spinal  disease  gi^adually  develoi>8,  in  which 
iill  those  symptoms  may  be  present  in  a  sin^rle  case  which  we  have  learned  to  recog- 
nize more  exactly  in  the  description  of  ditfuse  chr<^inic  myelitis.  In  fact,  the  dif- 
fei'ential  diagnosis  between  tumor  and  tmnsverse  myelitis  is  often  impossible,  but 
cei'tain  peculiarities  in  the  type  of  disease  aw  sometimes  present,  which  at  least 
turn  our  suspicions  to  the  possibility  of  a  tumor.  Among  them  especially  is  the 
early  asymmetry  of  the  symptoms  on  the  two  sides.  Since  a  tumor  may  at  first 
be  confined  to  one  half  of  the  spinal  cord  (which  scarcely  ever  happens  in  mye- 
litis), the  signs  of  a  unilateral  lesion  of  the  spinal  cord  ivide  infra.  Chapter  XV| 
are  often  observed  in  tumors  in  a  mo»*e  or  less  pronounced  fashion.  A  certain 
change  in  the  symptoms,  improvements,  and  now  and  quite  sudden  changes  for 
the  worse,  are  sfjmetiraes  noticed,  a  circumstance  whicli  is  probably  to  be  referred 
to  a  change  in  the  fullness  of  the  vessels,  or  to  ha»njorrhages  in  the  sul^stance  of 
the  tumor.  The  diagnosis  of  a  tumor  of  the  spinal  cord,  however,  can  Ih?  made  best 
only  with  a  certain  probability.  The  decision  as  to  the  seat  and  the  extent  of  the 
tumor  is  base*l  upon  precisely  the  .same  rules  as  in  the  diagnosis  of  the  different 
fornjs  of  myelitis.  We  can  hardly  ever  predict  anything  definite  as  to  the  kind 
of  tumor. 

The  prognosis  of  tumors  of  the  spinal  cord  is  utterly  unfavorable.  The  course 
of  the  disease  is  often  protracted  for  several  years,  but  the  final  termination  is 
always  fatal,  fn>m  general  weakness,  cysto-pyelitis,  and  bedsores.  The  treatment 
is  purely  .symptomatic,  and  is  the  .same  aa  in  chronic  myelitis.  If  there  be  a  sus- 
pici<m  of  a  previous  syphilis,  we  must  try  inuuctiitn  and  the  internal  exhibition  of 
iodide  of  potassium.  [In  a  few  cases,  wherf*  the  growth  luis  not  involvetl  the  sub- 
stance of  the  cord,  it  has  been  successfully  removed  by  surgical  interference. — K.J 


CHAPTER  XIII. 

THE   FORMATION  OF   CAVITIES  AND  FISSURES  IN  THE  SPINAL 

CORE. 


Pathological  Anatomy  and  Pathogenesis, —The  abnormal  formation  of  cavi 
ties  in  the  spinal  coixl  either  arises  from  a  dilatation  of  the  central  canal  (hydro- 
myelus),  or  it  develops  outside  of  the  central  canal,  and  near  it  (syringomyelia). 
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Tlie  cases  of  pure  bydroiiiyelus  are  recognized  by  tlie  fact  that  tlie  cavity  is 
found  in  the  middle  of  the  eoi-d,  corresponding^  to  the  position  of  the  centtal 
canal,  and  that  its  walls  are  covered  by  cylindrical  epithelium.  Slight  degrees  of 
bydromyeius,  in  which  the  dilated  central  carnal  has  a  diameter  of  a  millinieti'o, , 
or  a  roillinietre  and  a  half,  are  quite  frequently  found.  The  dilatation  usually ' 
extends  over  only  a  portion  of  the  spinal  cord.  Higher  degrees  of  hydroniyelus, 
where  the  central  caual  is  dilatetl  to  a  diameter  of  half  a  centimeti'e,  or  a  centi- 
metre, are  much  rarer.  In  such  cases  the  substance  of  the  cord  suffers  from  the 
internal  pressure  on  it. 

In  i-egartl  to  the  origin  of  hydromyelus,  following  Leyden's  example,  we  may 
considcj*  anomalies  of  development  in  the  formation  uf  the  central  canal  to  be  m 
cause  in  at  least  a  piu't  of  the  cases.  Certainly  only  exceptionally  do  we  have  a 
process  of  stasis,  as  Lanjy^hans  has  found  iu  some  cases,  which  may  have  its  origin] 
in  an  increased  pressure  iu  the  posterior  fossa  of  the  skull,  from  tumors,  etc. 

As  to  most  cases  of  sy  riiig-omyelia,  howevex,  the  discoveries  of  Westphal,  Simon, 
and  F.  Schultze  leave  scarcely  a  doubt  but  that  they  arise  from  a  destruction  of 
proliferatetl  masses  of  neui'oglia.  We  have  the  formation  of  a  central  glioma, 
probably  arising:  usually  from  the  epeudyma  of  the  central  canal  itself,  or  from 
its  vicinity,  \^ith  a  secondary  disintegration  and  the  formation  of  a  cavity.  In 
these  cases  we  can  make  out  the  newly  formed  masses  of  neuroglia  about  the  cavi- 
ties, either  proliferating  or  disiuteg'rating.  The  cavity  is  usually  situated  quite 
close  to  the  center,  and  extends  most  frequently  into  the  substance  of  the  i>06terior 
columns.     In  its  longitudiuul  extent  it  may  involve  a  great  part  of  the  cowl. 

Clinical  Symptoms.— We  can  not  give  a  uniform  picture  for  the  formation  of 
Lvities  iu  the  spinal  curd,  since  the  symptoms,  of  coui-se,  must  vary  very  mucllf 
'cording  tr>  the  seat  and  the  extent  of  the  change.  Slight  dilatations  of  the  ceji- 
tml  ca.nal  may  run  their  coui-se  entirely  without  symptoms.  In  the  cases  of  exten- 
sive cavity  formation,  with  much  damage  to  the  surrrjunding  su1>atance  of  the 
cord,  there  usually  arise  a  severe  and  complex  an'ay  of  spinal  symptoms,  whosa 
correct  inter  pre  tati  tin  can  haitlly  ever  he  made  with  certainty  during  the  patient^s 
life.  If  the  posterior  columns  and  ptjsterior  cornua  be  chiefly  involved  in  the 
cavity  formation,  the  results  of  the  disturbance  of  function  of  tlio&e  parts  are  espe- 
cially prominent.  In  the  celebrated  case  of  general  auiesthesia  which  Sp&tb  and 
Schiipjiel  have  described,  a  very  extensive  syringomyelia  was  found  in  the  spinal 
coi'd  on  autupsy.  In  other  ea.ses  there  exists  a  form  of  disease  which  resembles 
spastic  spinal  paraly.sis,  ov  there  develops  a  composite  spinal  affection  in  which 
the  symptoms  of  unilateral  lesion  aii?  to  a  degree  pi*ominenL  In  all  such  cases 
the  di'ignosis  can  be  made  with  a  certain  probability  hy  excluding  other  chronic 
morbid  pinxiessea  in  the  cord,  A  very  slow  course,  extending  over  years  and  yeare, 
is  especially  worthy  of  consideration. 

In  one  class  of  castas  the  symptoms  of  syringtnnyelia  are  more  characteristic, 
and  here,  with  due  attention  and  knowledge,  we  can,  in  fact^  often  succeed  in 
making  a  connect  diagnosis.  By  many  observations  by  F.  Schnltjse,  Kahler.  and 
otliers,  it  has  been  pmven  tliat  central  gliosis  with  secondary  cavity  formation 
very  often  begins  in  the  cerviciil  conl,  and  gives  rise  to  so  characteristic  a  typo  of 
disease  that  the  process  may  often  be  diagnosticated  with  great  certninty  during  the 
patient's  life.  The  morbid  symptoms  eppear  in  the  upper  extix'jnities.  A  gradually 
increasing  muscular  atrophy  sets  in,  with  a  con*ospnndijig  loss  of  strength  and 
p<}wer  to  work ;  this  is  often  p!"ecisely  hke  true  spinal  progi-essive  muscular  atrophy 
iu  the  small  muscles  of  the  haiul.  the  forearm,  the  deltoid,  etc.  With  this  are 
next  asstx^iated  i>eculiar  disturbances  of  sensibility,  chiefly  in  the  domain  of  the 
temperature  sense  (anaesthesia  to  heat  and  cold)  and  of  the  jmin  sense  (analge-sia), 
while  the  tactile  sensibility  for  a  long  time  remains  normal.     Trophic  disturbam 
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are  often  observed  and  are  very  interesting;  among  them  are  atrophy  of  the  finger- 
tips, thickening  of  the  joints,  changes  in  the  nails  and  skin,  etc.  Felons  and 
similar  iiitlammations,  from  which  the  patients  often  sntter,  are  either  connected 
with  these  trophic  disturbances  or  are  due  to  external  injuries,  such  as  hums  as  a 
result  of  analgesia,  etc.  Anomalies  of  the  sweat  secretion  liave  l>een  repeatedly 
observed.  The  lower  extremities  remain  for  a  long  time  normal ;  hiler  spastic  and 
pai*etic  symptoms  may  come  on  iu  the  legs. 

With  this  type  of  disease,  wliich  we  can  usually  distinguish  sufficiently  well 
from  the  very  similai*  atnyotrophic  lateral  sclerosis,  progressive  muscular  atrophy* 
multiple  neuritis,  etc.,  and  which  has  something  very  characteristic,  as  we  can 
conhrm  from  our  own  experience,  we  can  make  the  diagnosis  of  syi-ingomyelia  of 
the  cervicfd  cord.  The  onset  of  other  clinical  symptoms  corresponds,  of  course, 
to  the  further  slow  progi-ess  of  the  aoat^mical  process. 

The  progiKTsis  is,  of  course,  always  xuifavorable,  but  the  course  is  very  alow, 
and  there  are  loDg-coutinued  apixu-ent  ccssiitions  of  tht?  disease. 

The  treatment  is  purely  symptomatic,  and  follows  the  same  rules  as  in  chronic 
myelitis. 

[Mobvan's  DmEASK.— Analgesic  Pat^cAin  with  Panarifiuni. — Morvan,a  Breton 
physician,  has  described  an  affection  wLiich  seems  quite  common  in  a  small  dis- 
trict in  Brittany,  some  twenty  cases  having  occurred  in  a  population  of  50,000. 
One  or  two  cases  have  been  reported  in  America.  It  is  characterized  by  severe 
pains  at  the  outset,  pai-esis  with  analgesia,  and  the  formation  of  i>anaritia  (felons), 
which  are  usually  paiuless.  There  is  also  tactile  and  thermal  anapsthesia.  The 
presence  of  hictile  anaesthesia  is  considered  tlie  diitinclion  Ijetwcwi'n  it  and  syrin- 
gt>myelia,  but  mere  recent  observations  indicate  that  the  trouble  is  merely  syrin* 
gomyelia  associated  perhaps  with  neuritis, — K.j 


APPENDIX. 

SPINA  BIFIDA. 

{ Nifdrorrharh  ii^^     Mye  toett*.     Me  n  t  ngoarU. ) 

We  give  the  name  of  spina  bifida  to  a  congenital  fissure-formation  on  the  pos- 
terior side  of  the  vertebral  arches,  due  to  anomalies  of  development,  and  ttssticiated 
with  a  hernia-like  protrusion  of  the  sac  of  the  dura.  The  most  frequent  seat  of  the 
malformation  \s  in  the  sacral  and  lumbar  regions.  Only  rarely  is  the  tumor  so  great 
as  to  hinder  the  birth  of  the  cliild.  Children  afflicted  w  ith  spina  bifida  are  usually 
born  normally,  and  only  aft<?r  delivery  do  we  find  the  tumor  ui  the  sacral  region; 
its  size  may  be  from  that  of  a  small  nut  to  that  of  the  fist  or  larger.  The  skin 
above  the  tumor  is  sometimes  entirely  normal,  hut  in  other  cases  very  tense  and 
reddened.  If  we  have  an  opportunity  to  examine  tlie  tumor  carefully  anahtmi- 
cally,  we  usually  find  l>eneath  the  skin  the  protruded  sac  of  the  dura,  and  bcneiilh 
it  the  arachnoid.  Only  rarely  is  the  dura  also  fissured,  so  that  the  sac  is  formed 
exclusively  of  the  arachnoid.  It  is  fille<l  with  a  clear  fluid  which  is  precisely 
identical  with  the  cerebro-spinal  fluid.  In  rare  cases  there  is  alstj  a  dilatation  of 
■the  central  canal,  hydromyelus;  then  the  sui^tance  of  the  cord  is  atrophied  to  a 
f^freater  or  less  extent,  and  the  central  canal  communicates  directly  with  the  cavity 
of  the  spina  bifida.  In  other  cases  the  condition  of  the  cortl  is  nonnal ;  sometimes 
its  lower  end  is  adherent  to  one  sjxit  of  the  sac.  We  must  refer  to  the  lext-tiooks 
of  patholngical  anatomy  in  regard  to  the  many  further  details  of  the  anatomy 
and  the  history  of  development. 

In  regaixl  to  the  clinical  symptoms  of  spin*  ^  most  chil- 

dren at  first  is  perfectly  normal,  apart  from  mor  itself 
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usually  feels  tense.  If  we  exert  pressure  on  it  with  tlie  band,  we  can  often  force 
jttirt  of  its  contents  back  into  the  vertebral  canal.  This  causes  an  increase  of  the 
cerebral  pressui-e,  and  we  iy>tiee,  besides  the  lessening  of  the  spina  bifida,  a  marked 
expansion  of  the  fontanelles,  and  also  the  appearance  of  somnolence,  contractions 
and  cbanfifes  in  the  pulse  and  respiration,  wliich  demand  a  sjieedy  interruption 
this  rather  dangerous  experiment.  If  such  symptoms  do  not  appear  at  all,  we  can 
conclude  that  the  sac  is  completely  constricted  and  closed. 

Only  rarely,  however^  does  the  child's  condition  remain  normal  later  on.  The 
tnmor  ussually  shows  a  slow  grt>wth,  and  the  results  of  pressure  on  the  spinal 
cord  or  on  the  cauda  equina  gradually  api>ear.  Paralysis,  ansBsthesia,  vesical  dis- 
turbances, bedsores,  etc.,  develop,  and  these  symptoms  linully  lead  to  death.  Still 
moTO  frequently  the  sac  bursts,  or  its  walls  inflame,  and  this  becomes  fatal  fittm 
the  onset  of  a  purulent  meningitis. 

The  prognosis  of  most  cases  of  spina  bifida  is  accordiugly  to  be  regartled  as 
unfavorable  unless  we  .succeed  in  curing  the  disease  by  surgical  treatment. 
Recovery  has  been  brought  alx>ut  in  many  cases  by  methodical  compression  of 
the  sac,  and  by  puncture,  with  evacuatioji  of  the  fluid  and  a  BubstHjueut  injection 
of  a  solution  of  iodine  to  obtain  an  obliteration  of  the  sac;  but.  on  the  other  hand, 
the  operative  treatment  of  spina  bifida  is  attended  with  many  dangers,  such  as 
meningitis,  so  that  we  can  note  frequent  bad  results  as  well  as  favorable  ones. 
We  can  not  here  g»D  into  the  details  of  the  surgical  methods  for  the  cure  of  spina 
bifida;  they  can  be  found  in  full  in  the  text-books  of  surgery. 


CHAPTER  XIV. 
SECONDARY  DEGENERATIONS  IN  THE  SPINAL  CORD. 

Althouoh  the  secondary  degenei-ations  in  the  spinal  conl  are  chiefly  interest- 
ing meiTly  from  an  anatomical  point  of  view,  we  nnist  brietiy  describe  them, 
because,  in  the  first  place,  a  clinical  significance  has  been  ascribed  to  them  in  cer^ 
tain  (juurters,  and  alsc*  becaiLse  the  study  of  se**ondary  degenerations  has  been  the 
staHingiHjint  of  all  our  present  knowledge  aa  to  the  systemic  diseases  of  the 
spinal  cord. 

1.  Secondary  Degeneration  in  the  Spinal  Cord  after  Cerebral  Lemons. — We 
already  know  (compare  page  538)  that  every  lesion  of  the  great  motor  ganglion-^, 
cells  in  the  anterior  cornua  of  the  spinal  cord,  and  every  permanent  break  in 
duction  in  the  motor  nerves  themselves,  is  followed  by  a  secondary  degeneration 
of  the  peripheral  portion  of  the  motor  fibers.  We  assume  as  the  reason  for  this, 
as  we  have  seen,  a  *' ti*ophic  influence"  of  the  said  ganglion-c^ells  on  the  motor 
libers  arising  from  them,  so  that  the  latter  degenerate  when  the  conduction  of 
that  trophic  influence  is  interrupted,  or  when  the  trophic  ganglion-cells  them- 
selves are  destroyed.  Precisely  analogous  conditions  exist  for  the  first  great  poi^ 
lion  of  file  motor  conducting  tract,  the  lateral  pyramidal  tract,  from  the  cortex 
cerebri  to  the  anterior  cornua  of  the  spinal  cord.  The  great  ganglion-cells  of  the 
motor  iK>rtioTi  of  the  cortex  cerebri  also  exert  a  ti'ophic  influence  on  the  motor 
fibers  arising  fitmi  them,  which  extends  to  the  motor  ganglion-cells  of  the  spi 
cord.  If  theiT  be  disease  situated  in  the  motor  portion  of  the  cortex  cerebri  itfie' 
or  in  any  part  of  the  motor  tract  in  the  brain  (the  motor  fibers  of  the  corona 
ata,  the  internal  capsule,  the  crus,  or  the  pr>ns),  by  which  disease  the  conduction 
interruptetl— if  there  be  disease  there,  we  ropejit,  a  secondary  descending  degie 
tion  of  the  motor  fibers  ensues  in  the  whole  portion  below,  down  to,  but  exclusive  of, 
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the  anterior  comim  of  the  gray  matter.     This  secondarj^  desoendiDg  degeneration 
of  the  pyramidal  tract  is  found  correspondingly  in  the  pyramid  of  the  same  hid& 
on  which  the  focus  of  dwseaae  in  the  hrain    is  situated. 
From  this  point  we  can  trace  the  main  i>art  of  the  degenera- 
tion farther  down  the  hiteral  column  of  the  spinal  cord  on 
the  opposite   side   (secondary'   degeneration   of  the  lateral 
crossed  pyramidal  tract)  (see  Fig.  96),  while  in  many  cases 
besides  we  find  a  slighter  secondary  degeneration  in  the  an- 
terior column  of  tlie  spinal  coi"d  on  the  same  side  (secondary 
degeneration  of  the  anterior  uncrossed  pyramidal  tract).     As 
we  know  from  Flechsig  s  investigations,  the  relative  amounts        .      ^,  .—4^  r^^. 
of  the  crossed  lateral  fibers,  and  the  anterior  fibers  that  re-        \  ?!  i\\  \n^^ 
main  uncrossed,  vary  in  individual  cast's  within  certain  lim- 
its.    In  the  cases  where  no  anterior  pyramidal  tract  exists — 
that  isj  where  all  the  motor  fibei-s  pass  over  to  the  lateral 
column  of  the  opposite  half  of  the  Ki)inal  cord  in  the  decus-        f     ^  \±p 
sation  of  the  pyramids— of  course  a  descending  tlegenenition 
in  the  anterior  column  m  wholly  wanting.     We  must  atld, 
however,  that  in  some  cases  a  small  number  of  fibers  seem 
to  procee<l  uncrossed  in  the  lateral  column,  so  that  accord- 
ingly we  may  also  have  a  slight  Kccondarj'  descending  de- 
generation   in    the    latei'al   pymmidal   tract  of    the  same 
Caffectod)  side  (Pitres). 

2.  Secondan/  Degenerations  in  the  Spinal  Cord  in 
Tranftt'erse  Affections  of  the  Spinal  Cord  itself.— If  a  lesion 
be  situated  in  any  part  of  the  spiiinl  cord,  by  which  more  or 
less  of  its  transverse  section  is  atfected,  the  interruption  of 
conduction  in  these  fibers  is  also  followed  by  the  appearance 
of  secondary  degenerations  wliich  may  be  made  out  both  in 
a  descentling  and  in  an  ascentling  direction  (see  Fig.  071  < 
It  is  most  fi*equently  transverse  myelitis,  compression  of  Iho 
spinal  cord,  and  tumors  of  the  CDi-d,  which  give  rise  to  second- 
ary degenerations.  The  latter,  lKnvever%  of  course,  are 
never  due  to  the  sort  of  lesion,  but  only  to  its  seat,  and  to  the 
interruption  of  eonductiou  caused  by  it. 

Tlie  secondary  descending  degeneration  affects  the  pym- 
midal  tract  in  a  fashion  precisely  analogous  to  that  which 
we  have  also  learned  to  recognize  in  secondary  degenera- 
tions after  cerebral  lesions ;  hut  since  the  jiriiuary  atf'ectiou 
usually  affects  the  pyramidal  tract  on  the  two  sides,  the  de- 
scending secondary'  degeneration  of  course  develops  in  both 
lateral  pyramidal  tracts,  and  also  in  tlie  anterior  pyramidjd 
tracts,  if  tbey  exist  below  the  point  of  lesion. 

The  secondary  ascending  degeneration,  developing  up-  F"'" 
ward  from  the  primary  point  of  disease,  affects  two  systems 
of  fibers,  the  so-calle<l  columns  of  Goll  {ttie  internal  portion 
of  the  posterior  columns),  and  also  at  the  same  time  the 
lateral  cerebellar  tracts*  on  the  periphery  of  the  hiteral  col- 
umns and  external  to  the  lateral  pyramidal  tracts.    Both 


•  TIjc  orcft  of  the  aMoendinir  d«gcnertttii» 
a»  may  be  wtf-n  in  the  picture,  *h<>w'&  nt  Ju 
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CXI.  —  Secondary  ie- 
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systems  of  fibers  mentioned,  wliose  conduction  is  in  a  centripetal  directioD,  muat 
accordiiigrly  receive  trophic  influences  from  more  peripheral  g-an^lion-cells.  The 
connection  of  the  culunms  of  GoU  with  the  gray  matter  (spi- 
nal pinglia?  po^crioi*  comua?)  is  not  yet  accurateh'  known. 
The  fibers  of  the  laterul  cei^ebellar  tnicts,  however,  are  cer- 
tainly connected  with  the  cells  of  the  columns  of  Clarke.  If 
these  also  be  destroyed  by  any  procesa  in  the  lower  dorsal 
and  upper  lumbar  cortl,  an  ascending  degeneration  of  the 
lateral  cerebellar  tracts  develops,  which  may  be  traced  up- 
ward into  the  restiform  body.  The  further  course  of  the 
fibers  to  the  cerebellum  is  not  yet  certainly  known. 

Althoug^h  no  clinical  sigpiiificance  at  all  can  be  attributed 
^jfc^^^  to  secondary  ascending  degeneration,  the  theory  first  ad- 

^^W^k  vanced  l>y  the  French  observers  (Charcot  and  others)  pre 

^^^^^w  vails  almost  universally,  that  secondary  desc4?nding  degener 

^^^^  ation  causes  definite  clinical  symptoms.     The  secondary  con- 

tractures and  the  increase  of  the  tendon  reflexes  in  the  par- 
alyzed limbs*  occurring  in  hemiplegia,  are  especially  referred 
to  this.  We  shall  see  in  a  later  section  that  this  theory  is  by 
no  means  proven,  and  is  even  improbable,  so  that,  in  our 
opinion,  the  secondary  dasrending  degeneration  also  has  no 
material  clinicid  significance. 

'A.  Secondary  Degeneration  m  the  Spinal  Cord  after  In- 
juries  of  the  Cauda  ikpiina. — After  injuries  of  tlie  cauda 
equina — for  example,  after  fractures  or  caries  of  the  lower 
lumbar  vertebrre  and  of  the  sacrum^  in  new  growths  in  thU 
region,  etc. — a  secondary  ascending  degeneration  occurs  iu 
the  spinal  cord,  if  an  actual  solution  of  continuity  of  the 
fibers  have  existed  fur  a  long  time,  which  depends  exclusive- 
ly upon  the  lesion  of  the  affected  postAjrior  root-fibers.  This 
is  accordingly  limited  to  the  jxisterior  columns  of  the  spinal 
cord,  and  in  its  distribution  it  shows  a  great  resemblance  to 
the  condition  of  the  degeneration  in  tal>es  dorsalis.  In  the  lumbar  cord  the 
greater  jn^rtion  of  the  posterior  columns  is  degenerated,  with  the  exception  of  a 
little  methan  zone  and  the  most  anterior  portion  (compai*e  Fig.  87).  The  de- 
generation grows  smaller  upwanl.  and  finally  lim^its  itself  in  the  cervical  cord  to 
the  region  of  the  columns  of  Goll.  Thus  this  condition  again  affoi'ds  a  pr(X>f  of 
tlie  cori'^'luess  of  the  statements  advanced  by  Singer,  Kahler,  and  others,  that  Uie 
columns  of  Goll  form,  at  least  in  part,  the  prolongation  of  the  fibers  from  the 
root-zones  of  the  lumbar  cord  (comiiare  page  510). 
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CHAPTER  XV. 
UKmATERAIi   LSBION  OF  THB   SPINAL  GORB. 

(  ProH'n-StqfittriPit  Sjunttl  l^ralyiii*.] 

UsOLATERAL  lesion  is  not  a  definite  disease  of  the  spinal  coi^,  but  a  peculiar 
group  of  symptoms,  w^hich  occurs  whenever  an  int;erruptirin  of  conduction  is 
pn>duced  by  any  affection  in  one  lateral  half  of  the  sj>inal  cord.  Since  the  symp- 
toms in  these  cases  were  first  carefully  studied  clinically  and  experimentally  by 
Brown-Sequard  in  particular,  we  often  call  the  tj^^>e  of  disease  in  question  **  Brown* 
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S^oard^s  paralysis."  We  see  this  pandysis  most  fre<iuently  aod  \w  its  purest 
form  in  injuries  of  the  spiniil  cord.  Almost  perfectly  exact  sections  of  one  lateral 
half  of  the  spiaal  cord  are  often  produced  by  staKs  from  a  knife,  a  sword,  etc.  Iii- 
flaraniatory  processes,  compression,  and  esiJecially  tuTuors  of  the  cord,  may  also, 
during  a  certxun  period  of  their  course,  ciiu.se  the  symptoms  of  a  more  or  less 
sharply  defined  unilateral  lesion. 

The  peculiar  condition  of  the  symptoms  in  unilateral  lesion  is  easily  explained 
by  a  consideration  of  the  course  of  the  fibers  in  the  spinal  cord.  In  the  accom- 
panying diagram  (see  Fip:,  9Sj  the  motor  fibers  from  the  anterior  root**  are  marked 
r.  the  sensc>ry  fibers  from  the  jM>sterit)r 
roots,  h.  As  we  have  alretwly  siiidj  the  sen- 
sory fibers,  /it,  pfisa  at  once  into  the  opjMJsite 
half  of  the  spinnl  cord,  and  arcordingly  de- 
cussate with  the  corresponding  sensory 
fibers  of  the  other  si*le.  The  motor  fibers, 
t\  however,  pass  upward  uncrosseil  on  the 
side  they  enter  the  spinal  cord,  esiMx^ially 
in  the  lateral  column.  If  now,  for  exam- 
ple, there  be  situated  on  the  right  side  of 
the  spinal  c<ird  at  a  a  lesion,  causing-  a  sec- 
tion of  one  half  the  coni,  the  conduction  of 
those  moUjr  fibers  which  come  from  the 
right  side  is  interrupted,  as  well  as  the  con- 
duction of  those  sensory  fibers  which  come 
from  the  left  side.  From  this  it  follows 
tliat  there  must  be  a  motor  i>aralys]s  on  the 
same  side  of  the  bo<iy  as  the  lesion  in  the 
spinal  cortl,  and  a  sensory  pamlysis  (ana^s- 
tbtniA)  on  t!ie  other  side  of  the  Ixjdy.  If 
the  affection  be  situated  in  the  dorsal  or 
lumbar  cord,  the  leg  on  the  corresiwnuling 
side  is  paralyzed,  and  the  leg  on  the  other 
side  is  anaesthetic.  If  the  lesion  be  situated 
in  the  cervical  conl,  above  the  entrance  of 
the  nerves  for  the  upi>er  extremities,  the 
arm  and  the  leg  on  the  side  of  the  lesion 
are  both  paralyzed  (spinal  hemiplegia j, 
while  the  arm  and  the  leg  on  the  other  side 
are  anEBsthetic,  but  their  motility  is  nt)r- 
nial.* 

On  more  careful  examination,  further  conditions  of  physiological  interest 
appear.  The  .sensibility  on  the  side  of  the  motor  paralysis  is  usually  n<jt  only 
normal,  but  there  is  even  a  pronounced  hyi>eriesthesia  for  all,  or  at  least  for  some, 
of  the  forms  of  irritation.  Blight  pricks  are  very  painful,  and  tickling  the  solos  of 
the  feet  is  felt  with  abnormal  strength.  The  muscular  sense  alone  (the  feeling 
for  passive  motiim)  is  a  noteworthy  exception,  since  it  is  usually  markedly  dimin- 
ished on  the  paralyzed  side.  We  c«n  explain  this  fact  only  by  Bi'owu-f^etpiai'd's 
theory  that  the  fibers  for  the  muscular  sensibility  (see  2  and  2'  in  Fig.  98),  in  dis- 
tinction from  all  the  other  sensory  fibers,  run  their  course  in  the  spinal  cord 
uncros.^,  just  like  the  motor  fibers. 
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Above  the  hyperaesthetic  territory  in  the  skin  we  usually  find  a  small 
thetic  zone  (Fig.  99,  6),  and  alxxve  this  at  times  again  a  small  hypenesthetic  st 
(see  Fig.  99,  c).  The  ansesthetic  zone  is  easily  explained.  It  corresponds  pre- 
cisely to  the  level  of  the  lesion  in  the  spinal  t*on3 
— that  is,  to  those  sensory  fibers  coming  from 
the  same  side,  which  are  immediately  involved 
as  smju  as  they  enter  the  cord :  but  a  saliafactorj^ 
expkmation  is  entirely  lacking  for  the  appear* 
ance  of  the  hj'penesthesia  on  the  paralyzed  side, 
and  for  the  origin  of  the  uppermost  small  hyper- 
aesthetic 55one. 

The  reflexes,  especially  the  tendon  peflexea, 
arc  usually  increased  on  the  paralyzed  side 
There  is  often  a  vigonjus  ankle  clonus,  a  symp- 
tom which  must  l>e  explatnc^fl  by  the  loss  of  the 
ixiflex  inhibitory  influences  coming  from  above. 
Finally,  we  often  find  on  the  side  of  the  lesion 
the  signs  of  a  vasomotor  paralysis,  especially  a 
marked  rise  in  the  cutaneous  temperature  of 
even  2°  (1"  C),  or  more. 

On  the  imi^sthetic  side,  however,  in  pure 
cases,  the  motility  and  also  tlie  muscular  senile 
are  perfectly  normal,  in  distinction  from  the 
other  forms  of  sensation.  Ana>sthesia  is  not  al- 
ways complete,  but  it  sometimes  affects  only  sin- 
gle qualities  of  sensation  to  a  greater  or  less  de- 
gree. Thtis  we  have  often  seen  partial  paralyseii 
of  the  temi>crature  sense,  es]>ecially  partial  an- 
aesthesia to  cold.  Above  the  anaesthetic  region 
we  also  find  frcquenlly  a  small  hyperajsthetic 
zone  (see  Fig.  1)9,  c).  The  reflexes  are  usually 
normal,  or  only  a  little  increased. 

Of  the  other  Kpinal  symptoms  we  have  still 
to  mention  the  almost  invariable  disturbance  of 
micturition  and  defecation,  neuralgic  pains  now 
more  on  one  side  and  now  more  on  the  other, 
mustniltir  atrophy,  changes  in  the  electrical  ex 
I  h^matfc  ropr^^ntation  of  th^  Htability,  etc.     All  these  s>Tnptoms  arc  not  chai- 

.  .,„ .    .uiptomsin  unilauTaiif-ginnof  acteristic  of  the  unilateral  lesion   as  such,  and 

tiie    left    dorsal    fonl,      (-\fttT  EKfl.)  ,  .,  .... 

The  oiiikiuf  shadiug  sipnuit-a  motor  are  always  easily  explained  n\  any  given   ci 
S?.hKXffe?JLtV.^^^  f>^m  the  localization  of  the  disease.     We  nmst 

thcwia:  tbe  dots  *rtgnify  futaneoiis   also  mention  that  the  symptoms  of  unilatt'ral 

lesion  may  not  l>e  ]>erfectly  pure^  but  we  can 

often  recognize  only  a  few  prominent  features  of  them. 

We  need  add  nothing  as  to  the  pitignosis  and  treatment  of  unilateral  le^ioi 

becaujse,  of  course,  they  are  governed  entirely  by  the  form  of  the  primary'  di« 
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IV.— The  DlseaseB  of  the  Medulla  Oblongata. 
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CHAPTER   1. 

PROGRESSnTE    BULBAR    PARALYSIS. 

{(jffouo4abio4arynfftal   Faraltfm,) 

Dut7HES?rc  in  1860  described  for  the  first  time  with  completeness  the  symptoma 
of  a  disease  to  which  Wachsniutli  htw  since  given  the  name  of  ppogresHive  bulbar 
paralysis.  Duchenne  did  not,  however,  recognize  the  true  .sent  of  the  disease,  and 
it  wa»  nut  till  1870  that  Charcot  in  France,  and  E.  Leyden  in  Germany,  were 
enabled  to  confirm  tlie  sugg-estion  uf  Watlisnmth  tliat  the  lesion  is  a  progressive 
degeneration  and  utrfjphy  of  the  nuclei  in  the  medulla  oblongata.  Since  then 
our  knowledge  of  the  disease  has  gixjwn  rapidly,  both  from  tbe  clinical  and  the 
anatomical  stand |)oint«:  and  Kuissmaul  and  others  liave  thoroughly  investigated 
its  relations  to  two  other  closely  allied  forms  of  disease — amyotrophic  lateral 
uclerosiis,  and  pi-ogressive  muscular  atixiphy. 

iEtiology. — Wo  have  scarcely  any  certain  information  about  the  cauise  of  the 
disease.  Heredity  seenw  of  slight  ioiimrtance.  In  some  cases  its  origin  is  ascribed 
to  catching  cold,  emotional  excitement,  traumatic  influences,  and  excessive  Ixxlily 
exertion.  Perhaps  it  is  sometimes  jjccasioned  by  excessive  use  of  the  muscles  to 
which  the  disease  is  chiefly  confined,  as  in  playing  on  wind-instruments;  hut  in 
many  instances  no  [xwaible  cause  can  be  found.  Men  seem  somewliat  more  liable 
lo  be  attacketl  than  women.  The  disease  hardly  ever  appears  till  middle  or  old 
age^that  i.s,  after  thirty -five. 

Clinicsd  History,— Tlie  symptoms  are  almoist  always  very  slow  in  their  develop- 
ment, Tht?re  may  Jw  uiild  premonitory  symptoms — such  as  painful  sensations  in 
the  back  of  the  neck.  Then  there  is  a  very  gradual  appearance  of  difficulty  in 
articulation.  Many  words  are  pronounced  indistinctly.  The  first  trouble  is  noticed 
especially  with  letters  in  the  utterance  t)f  whi<'h  the  tr>ngue  plays  an  essential  part: 
E,  R,  L,  S,  G  fliard),  K,  D,  T,  and  N.*  It  is  easily  seen  that  the  derangement  is  not 
aphakic.  Tliere  Ls  no  forgetting  or  confounding  of  the  words  or  letters;  but  the 
innei'vati*i>n  of  the  tongue  has  become  impairetl.  Long  l>efore  the  ordinary'  move- 
ments of  this  membiM*  are  visibly  embiuTasstKl,  the  patient  has  last  the  ability  to 
make  those  more  delicate  itiaiiipiihitions  of  it  which  are  essential  to  normal 
speech.     Tliis  disturlmnce  of  iu'ticulalion  is  termed  alalia  or  anarthria. 

By  thi^  time  this  has  fjecome  somewhat  marked,  it  is  usuaUy  possible  to  detect, 
on  close  examination,  thiit  the  tongue  is  beginning  to  atrophy.  It  seems  flabby, 
thin,  and  less  rounded.  Here  and  there  its  surface  prest^nts  fuiTows  and  depres- 
sions; and  often  the  individual  fasciculi  exhibit  active  fibrillary  con tnict ions. 
Just  as  in  progressive  muscular  atrophy,  the  impairment  of  motion  usually 
keeps  equal  pace  +  with  the  atrophy.    The  greater  the  atrophy,  the  less  is  the 

*  fEzcept  03  otbenriae  specified,  the  letters  and  words  used  as  exftmplea  bero  and  later  on  are  to 
be  given  the  onliiuiry  Entrlish  pronuncint'uvnti,— Thaws.] 

t  At  the  comawnatlBiiDt  of  thedlseMW  thii  ptimlj-^U  mar  p<i«s{h!y  seem  frreater  than  the  atrophy, 
•o  far  OS  the  latter  0»n  bo  <letMt«d.  Nor  wntiM  tt  Ix*  im;>'T«*»K!r'  f.r  a  primary  lesion  of  iho  itudei  of 
to  nwult  in  a  pamlysis  brfor'  ration  had  become  completely 

developed.    On  the  otkar  band,  it  rt\^.  is  individual  fibers  In  the  Tip  or 

tongue  might  bo  olroadj  «tit)^faied  belurv  Uus  uvu  or  xka  uxioii  ouuld  approoiate  any  change  In  balk. 
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mobility.  Finally  it  becomes  quite  inipoRsible  to  project  the  tongue  firom  the 
mouth  or  move  it  from  side  to  side.  The  tongue  lies  flat  and  limp  on  the  floor  of 
the  mouth.  Its  surface  is  often  diversified  with  furrows  and  depressions,  contain- 
ing much  desquamated  epithelium  or  the  like.  Evidently  any  pjesi  impairment 
of  motility  in  the  tongue  hinders  not  mily  si:»eaking,  but  ahro  chewing  and  swal- 
lowing.  The  organ  can  no  longer  bring  out  such  portions  of  the  food  as  get 
between  the  cheeks  and  the  teeth,  nor  can  it  push  the  bolus  backward  within  the 
grasp  of  the  j>haryngeal  constrictors. 

Even  Wfore  the  atrophy  of  the  tongue  becomes  exti-eme,  analogous  dist 
anees  usually  appear  in  neighbcjring  grtmps  of  muscles.  As  a  rule,  the  muscles 
the  lips  are  next  affected  after  the  tongue.  The  flrst  tiling  the  patient  notices  i 
a  peculiar  feeling  of  .stitruess  or  tension  in  the  lips.  Movement  l>ecomes  gradually 
more  and  more  difficult ;  and  the  patient  becomes  unable  to  pucker  up  his  lips  so  aa 
to  whistle.  Speech  is  also  noticeably  interfered  with,  for  now  aU  those  letters  the 
pi'onunciation  of  which  demands  labial  mo%^ements  are  very  imperfectly  articu- 
lated, and  at  last  can  not  be  uttered  at  all.  These  ai-e  O,  A  (long),  P,  F,  B,  M, 
aiul  V;  and  also  the  soimd  of  double  O,  as  in  Uyol.  It  aLs<.)  becomes  gradually 
evident  that  the  lips  ati-ophy.  They  gi-ow  thin,  with  sharp  edges  and  wrinkled 
skin.     Fibrillaj-y  conti-actions  are  not  infi*equently  visihte. 

This  atrophy  of  the  orbicularis  oris  is  followed  b\'  atrophy  and  paresis  of  some 
of  the  other  musclt^  of  expre^ssion  supplied  by  the  lower  division  of  tlie  facial 
nerve.  The  general  facial  expression  of  a  patient  with  bulbar  paralysis  thus 
oomes  to  bear  a  very  characteristic  stamp  :  the  mouth  remains  half  open,  and 
seems  to  be  broatlened  out.  the  lower  lip  hangs  down,  the  naso*labiaI  folds  un? 
deepened,  and  indeed  the  whule  a.speet  is  persistently  lachrymose.  Even  in 
laughing,  the  lower  half  of  the  face  relaxes  coniiiai"atively  little;  while  the  region 
sujiplitHl  by  the  upper  division  of  the  facial  nerve,  and  tlie  movements  of  the  eye- 
ball, remain  as  a  rule  i>erfectly  imrmal. 

The  third  group  of  muscles  affected  are  those  of  the  pharynx  and  larynx. 
The  soft  palate  becomes  pai-etic,  and  produces  further  trouble  in  swallowing. 
Quite  often  the  liquid  inge.sta  are  regurgitated  through  the  nose.  The  voice 
becomes  nasal.  Tiie  proiluction  of  niany  simnds,  and  in  particular  of  B  and  P, 
is  now  iniiMJssible,  since,  in  addition  to  the  labial  paresis,  a  portion  of  the  essential 
cuiTcnt  of  ah"  escapes  thi'ough  the  nostrils.  This  explains  why  the  letters  men- 
tioned can  sometimes  be  prtjuounced  better  if  the  nose  Ije  compressed.  The 
paralysis  of  the  constrictors  of  the  pharjnix  impetles  deglutition  more  and  more, 
till  the  impairment  of  nutntion  becomes  exti'eme. 

The  enfeebled  action  of  the  laryngeal  musclee  is  betrayed,  in  the  earlier 
stages  of  the  disease,  by  a  certain  weakness  and  monotony  in  sj)e«king.  Modula- 
tions of  the  voice,  and  the  production  of  the  higher  notes,  as  in  singing,  are  no 
longer  ixjssible.  If  tlic  iiTnei-vation  of  the  larjtnix  becomes  still  more  impaired,  it 
becomes  a  very  serious  matter.  If  the  aiyta'noid  cartilages  do  not  press  together 
firmly  on  swallowing,  the  entrance  to  the  larynx  is  inadequately  closed,  and  food 
is  often  swallowed  the  wrong  way.  Liquid  and  even  solid  ing^ta  get  into  the 
larynx,  and  excite  a  violent  cough  ;  or,  being  inhaled  into  the  air-passages,  they 
cause  bronchitis  or-  lobular  pneumonia.  The  paralysis  may  reach  such  a  degree 
that  the  voice  is  at  best  a  hoarse  whisper.  With  the  laryng(Xscope  wo  can  see  that 
the  vocal  conls  ai-e  paralyzed.  The  inability  to  close  the  glottis  tightly  is 
extremely  unfavorable,  for  it  renders  the  patient  imable  to  cough  vigorously. 
Mucous  accumulations  may  thci-efore  come  to  be  the  souire  of  extreme  dj-spnoea. 

The  catalogue  of  symptoms  Ls  not  yet  epded.  As  we  have  seen,  tlie  muscular 
atrophy  of  the  tongue  and  lips  can  invariably  be  detected.  That  of  the  pharyn- 
geal and  laryngeal  muscles  can  not  be  demonstrated  during  life,  although  it  is 
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be  found  post  mortem.  Inasmuch  an  the  process  is  one  of  genuine  de<jeneration 
^^ith  consequent  atrrjphy,  the  attVnjted  fibers  oufjht  to  give  the  reaction  of  degenera- 
tion to  electricity;  but  this  is  diilioult  of  actual  pnx>f,  just  &s  it  is  in  pro^resBive 
muscular  atrophy,  Ijecause  niimefous  healthy  fibers  lie  side  by  side  with  th© 
degenerated  ones.  Still,  in  an  ailvuncetl  case,  careful  examination  will  usually 
bring  out  an  evident  degenei*ative  reaction  here  and  there  in  the  tongue  and 
lips. 

The  disturlmncc  of  reflex  action  is  often  striking.  UKually  the  reflexes  are 
greatly  dimiuLshed  or  even  absent,  so  that  one  can  tickle  the  rcK»t  of  the  tongue  and 
the  epiglottis  without  causing  the  patient  t<.»  gag.  In  a  few  imftances  the  facial 
muscles  exhibit  an  increase  of  tendon  i-ettex,  a^  can  l>e  shown  by  tapping  uix)n 
the  tendons,  the  periostetim  of  the  Jaws,  or  the  bridge  tjf  the  nose.  This  behavior 
reminds  one  of  the  condition  ni  the  nmscles  in  amyotiHipliic  lateral  sclerosis  (q.  v.). 

Exceptionally,  still  other  muscular  gixnips  are  involved.    Of  such  dii>turbances, 

the  most  frequent  is  in  tlie  region  supplied  by  the  motor  branch  of  the  trigeminus, 

impairing  mastication.     The  imiwiirment  of  these  ntuscles  now  combines  with  the 

labial  and  lingual  atrophy  to  render  chewing  almost  imix>ssible.     In  very  rare 

the  fK'uIar  muscles  ai*e  also  ijivolved,  \vith  residting  ptosis  and  strabismus* 

AU  the  syniploiiis  thus  far  enumerated  an*  exclusively  motor  Sensation  is 
p*?rfect  to  the  end.  The  .sensibility  of  the  skin  of  the  face  and  of  the  mucous 
membrane  of  the  tongue  and  mouth,  as  well  as  the  sense  of  taste,  are  unimpaired. 
Disturbances  of  sensation  in  the  distribution  of  the  trigeminus,  and  more  or  less 

^ deafness,  have  been  i-eiK^trted  in  one  or  two  cases  ;  but  there  is  some  doubt  about 
the  observations.  It  does^  however,  setrm  certain  that  secretory  and  vaso-motor 
depangement,s  are  frequent.  Salivati»)n  deserves  special  mention.  In  many 
cases  of  bulbar  paralysis  it  is  a  eonstjimt  symptom,  so  that  the  patient  ih  fihliged 
to  keep  a  pocket-handkerchief  to  his  mouth,  to  catch  the  fluid  as  it  dribbles  away. 
Tbis  Is  due,  to  a  certain  extent,  to  the  fact  that  the  secreted  saliva  can  not  be 
birallowed,  and,  as  the  lips  do  not  shut  tightly^  it  naturally  escapes  fn>m  the 
mouth  ;  but  volumetric  examinations  lujvc  rendered  it  pretty  certiiLn  that  the 
amount  of  saliva  is  abnormally  large.  The  explanation  of  this  has  not  been 
determined.  Nor  as  yet  do  we  know  much  iil»out  the  va«o-niotor  disturbances. 
Many  patients  complain  of  a  feeling  of  he.-it  and  *'boiliT»g'' in  the  head.  We 
may  also  mention  in  this  connection  that  occiisionally,  towaitl  the  close  of  the 
disease,  the  pulse  becomes  very  rapid  (140-1  flOj.  Tliis  is  probably  due  to  pamlysis 
of  the  vagus. 

The  course  of  the  disease  is  invariably  protracted.  Tlie  order  in  wliich  the 
symptoms  appear  is,  as  a  nde,  that  in  whicli  they  have  just  been  described.  The 
atrophy  and  paresis  apjiear  first  in  the  tongue,  then  in  the  lips  and  the  neighbor* 
ing  muscles  of  the  face,  and  histly  in  the  muscles  of  the  soft  palate,  pharynx,  and 
larynx.     Still,  there  may  Ix*  some  deviation  fi-om  this.     Usually  the  progress  of 

ithe  disease  is  very  gradual.  There  may  be  an  appai^ent  arrest  of  the  trouble;  or 
less  often  there  are  quite  sudden  exacerbations.  When  all  theditt'ei'cnt  symptoms 
are  well  developed,  the  clinical  pictixre  is  unu.sually  characteri.stic.  The  peculiar 
immobility  of  expi'ession;  the  broad,  slightly  gaping  mouth,  with  the  atrophied 
lips;  the  almost  unintelligible  speech,  low,  monotonous,  and  labored;  and  the 
inability  to  swaUow— these  often  betray  the  disease  at  once.  Tlie  last  stage  of 
the  illness  is  the  more  distressing,  in  that  the  intelligence  remains  to  the  end 
entl^'<dy  unclouded. 

The  entire  duration  of  the  disease  is  usually  several  years — sa}^  two  to  five,  If 
death  is  not  caused  by  some  intercurrent  trouble,  it  is  brought  about  in  one  of 
three  ways  :  either  through  inanition,  due  to  the  increasing  dif!)culty  of  decfluti- 
tion  ;  or  through  pulmonary  compUcations — namely*  bronchitis^  lobul 
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lUfli,  or  gangrene,  as  a  result  of  food  passing  down  the  trachea  ;  or  thi'ougb  sudden 
aspbyxia  or  cardiac  faihn*e. 

Pathology.  Nature  of  the  Disease,  and  iU  Appearance  as  a  S3rinptom  of  Pro- 
gressiye  Muscular  Atrophy  or  of  Amyotrophic  Lateral  Sclerosis,— If  we  seek  the 
anatomical  lesion  con'espondin^  to  the  group  of  symptoms  above  depicted,  we 
shall  find,  on  microscopic  examination  of  the  nei'vous  system,  in  all  cases  of  this 
description,  a  tj'pical  disease  of  the  medulla  oblongata.  The  ganglionic  nuclei 
and  the  nerves,  corresponding  to  tb(j«e  miistrles  which  we  have  found  to  undergo 
atrophy  in  bulbar  paralysis,  present  distinct  evidences  of  degeneration.  This  is 
most  readily  demonstrate  in  the  nucleus  of  the  hypoglossus.  The  ganglionio 
cells  have  some  of  them  entii*ely  disappeared,  while  others  are  greatly  atrophied. 
The  connective  tissue  is  increii.sed  in  amount,  and  the  walls  nf  the  blood-vessels 
travej-sing  the  nucleus  are  thickened.  In  the  earlier  stages  there  are  often  many 
cells  which  contain  graniiltis  of  fat.  Tlie  same  changes,  though  perhaps  less  pro 
nounced,  are  exhibited  by  the  common  nucleus  of  the  vagus  and  aocaasorius,  tliat 
of  the  facial,  and  sometimes  also  that  of  the  glosso-pharyugeal  nerve.  The  other 
nuclei  ai*e  perfectly  normal.  We  never  find  a  diffuse  *'  inflanmiation^"  but  in 
every  case  a  primary  degenemtion  of  the  nuclei,  which  spreads  no  fai'ther. 

Starting  fnnn  these  nuclei,  tlie  degeneration  and  ati*«>i»hy  may  be  seen  to 
extend  into  the  nci-ve-tlbers  which  Lssiie  from  them.  The  roots  of  the  hypo- 
gfloftsus,  vagus,  accesstiry,  and  facial  nerves  can  often  be  seen  by  the  naked  eye  to 
be  diminished  in  size  and  of  a  gray  color.  The  microscope  always  shows  a  partUl 
atrophy  of  their  fil>ej"s.  Finally,  there  is  a  corresponding  atrophy  of  muscles  of 
the  tongue,  lips,  and  other  parts.  We  need  not  enter  into  detail,  for  the  histolo- 
gical conditions  are  precisely  those  seen  in  the  muscles  of  the  trunk  and  extremi- 
ties in  the  spinal  form  of  progressive  niiuscular  atrophy. 

Thus  we  find  progressive  bulbar  piiralysis  i>erfectly  analogoiLS  with  progressive 
muscular  atn:>pliy.  The  nuclei  iu  the  medulla  <-iblongata  are  the  mt»tor  and  trophic 
centers  of  the  bulbar  nerves  and  of  the  mus(!les  which  these  nerves  supply.  Tlie 
relation  is  precisely  that  which  exists  between  the  anterior  cornua  of  the  spinal 
cord  on  the  one  hand,  and  the  spinal  nerves  and  the  muscles  which  they  inner- 
vate on  the  other.  In  botli  diseases  there  is  a  degeneration  and  ati*ophy  of  the 
trophic  and  mohu'  center  and  the  corresiwnding  nerves  and  muscles.  In  both 
diseases  the  atrophy  aod  the  functional  disability  of  the  muscles  keep  pace  with 
each  other,  and  in  both  the  atfcctiuii  is  strictly  limited  to  the  motor  tracts  sensibility 
Bulfering  no  impairment  whatever.  Certain  tiuestions  about  bulbar  paralysis  are 
as  unsettled  as  similar  ernes  al)out  progressive  muscular  atrophy.  It  is  uncertain 
whether  the  primary  degenerative  process  is  limited  to  the  bulbar  nuclei,  and  the 
degeneration  of  the  nerves  and  muscles  is  to  be  I'egaitled  as  secondary ;  or  whether 
the  entire  motor  appanitus.  from  the  ganglionic  cell  to  the  muscular  fiber,  is  siinul- 
tanet^usly  attacked  ;  or,  finally,  whether,  as  Frietlreich  maintains,  the  atmphy 
begiiLs  in  the  muscles,  and  thence  ascends  along  the  nerve-fibei-s  to  the  medulla. 
We  think  it  improbable  that  these  points  will  be  cleared  up  very  sijeedil3\  Their 
solution  would  seem  to  be  only  of  theoretical  interest. 

We  certainly  must  recognize,  however,  the  essential  identity  of  progpeasiv© 
bulbar  paralysis  and  prfjgressive  muscular  atrophy.  The  resemblance  l>ecomes 
even  mnre  striking  if  we  consider  that  very  frequently  both  diseases  are  present 
simultaneously,  Often,  after  a  e^se  of  progressive  muscular  atrophy  has  lasted 
for  some  time,  the  symptoms  of  bulbar  paralysis  also  appear.  And,  on  the  other 
hand,  an  illness  may  begin  with  bulbar  sympbiras,  and  later  on  l>e  complica.ted  by 
atrophy  of  the  muscles  of  the  extremities— almost  always  first  seen  in  the  arms. 
If  cases  of  this  sort  come  to  auto|>sy,  we  find  a  combination  of  the  anatomical 
lesions  of  both  diseases;  in  addition  to  the  degeneration  of  the  nuclei  in  the 
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medulla  oblon^ta,  there  is  marked  atrophy  of  the  ganglionic  cells  in  correspond- 
ing places  in  the  anterior  gray  comua  of  the  spiiial  cord. 

We  must  here  refer  again  to  the  occurreiice  of  the  syniptoron  of  btUl*ar  paraly- 
sis in  amyotrophic  lateral  sclerosis  (see  page  G50 ).  In  this  disease,  too,  there 
is  the  same  oumbLQation  of  a  degeneration  of  the  nuclei  in  the  medulla  oblongata 
and  of  the  anterior  coriiua  of  the  gray  matter  of  the  oii-d ;  but  in  addition  there  is  a 
derangement  of  the  motor  tract  in  the  lateral  columns.  This  addition  ni«>ilifies  the 
picture,  but  otherwise  the  symptoms  are  ahiiost  precisely  the  same  us  in  progressive 
muscular  airfjphy.  Even  the  derangement  of  the  crossed  pyramidal  tnitt  is  in  per* 
feet  harmony  with  the  other  lesions,  for  it  repreaents  mei*ely  a  furthei'  iiivasiom  itf 
the  tract  by  which  motor  impulses  are  conducted.  It  seems  justifiable,  therefore,  to 
aay  that  these  three  diseases— progressive  bulbai*  paiiilysis,  x>rogressive  muscular 
alrtjphj'.and  amyotrophic  lateral  sclerosis — iliU'ering  as  they  do  in  the  localiisation 
of  thcij*  lesions^  ai"e  yet  closely  allitsth  They  ai*e  essentially — that  is,  jmUiogenetic- 
aUy,  and  perhaps  also  a?tiologically — ditferent  results  of  one  disease  ;  or,  at  least, 
the  jMilhological  prtwess  in  each  case  must  be  nearly  the  same.  In  each  tliere  is 
a  priuiai'y  chronic  degeneration  of  portions  of  the  chief  m(3tor  tract,  varj-ing  only 
in  i*egion  or  in  extent.  If  we  accustom  oui'selves  to  regaixl  tht>se  three  groups 
of  symptoms  as  really  identical,  we  shuU  be  less  puzzled  by  the  slight  variations 
which  ditferent  cases  may  pr»?scnt  than  if  we  attempt  to  differentiate  the  disor- 
ders t«o  nicely  on  account  of  unessential  variations. 

Diagnosis. — The  diagnosis  of  a  typical  case  of  progressive  bulbar  paralysis  has 
no  dilllcyltiws,  if  we  only  hold  tirmly  to  the  definition  of  the  disease  and  its  symp- 
torjLS  as  above  depicted.  Upon  careful  exaniination  of  the  other  muscles,  and  con- 
sideration of  the  course  of  the  disease  as  a  whole,  we  shall  be  able  in  each  case  to 
determine  wht^ther  tlie  bulbar  trouble  is  the  .sole  disease,  or  merely  a  part  of  a 
more  extended  degeneration  of  the  motor  tract.  If  there  are  no  symptoms  but 
those  I'efei'able  to  the  medidla  oblongata,  we  must  bear  in  mind  that  the  phe- 
nomena of  genuine  pnigressive  bulbar  paralysis  may  be  closely  simulated  by  otlier 
bulbar  diseases.  The  acute  tr<:»ubk*f>,  like  thrombosis  or  luemorrlmge.  although 
they  produce  yiniilar  sj-mpt^ms,  can  ciisily  be  differentiated  by  the  manner  of  their 
ap|>earanee,  conti-asting  mth  the  invariiibly  slow  devehipnieut  of  geuuine  i>ull>ar 
paralysis.  It  is,  however,  uiueh  moiM?  diHicult  t/)  eliminate  gmdually  forming 
tunioi-s  situated  in  the  medulla  oblongjita  or  its  ^^cinity.  Here  prolonged  ol)serva- 
tion  is  frequently  needed,  luitil  tiiudly  such  phenomena  appear  as  are  foreign  to  t;^^p- 
ical  bulbar  paral  \'Nis.  Such  symptoms  are  disturbances  of  sensation  and  in\'asion  of 
tlie  upper  division  of  the  facial,  the  nerves  of  special  sense,  and  the  ocular  muscles. 
The  same  Is  true  of  that  riu-e  twuble,  dilfuse  sclei-osis  of  the  medulla  oblongata. 

It  should  also  \)C  mentionotl  that  bilateral  cerebral  trouble  may  occasion  so 
complete  a  jwralysis  of  the  tflnguo  and  lips,  according  to  Lepino  and  others,  as  to 
simulate  bulbjir  paralysis.  Such  cases  have  been  termetl  *'  glosso-labiopharyngeal 
paralysis  of  cerebral  origin,"  or  pseudo-bull>ar  paralysis.  I  ndeed,  in  rai-e  instsmcea,  a 
similar  group  of  symptoms  seems  to  be  referable  to  unilateral  cerebral  disturbances. 
This  is  explained  by  assuming  that  the  miLscles  involved  upon  both  sides  receive 
at  least  a  portion  of  their  ujotor  nervous  fibers  from  the  same  hemlsi)hci*e.  And 
yet  in  most  of  these  casts  of  pseudo-bulbar  paralysis  the  exclusion  of  the  genuine 
disease  Is  possible,  because  certain  variations  from  tlie  typical  course  of  the  disease 
are  prrmounced  enough  to  set  us  right.  Thus  there  is  an  abrupt  onset,  the  paralysis 
is  not  perfectly  svnmietrical,  or  the  lips  and  tongue  react  normally  to  electricity. 

Prognosis  and  Treatment — Despite  the  unfavorable  prognosis  of  progressive 
bulbar  paralysi.s,  we  must  at  least  try  to  check  the  progress  of  the  disease.     Elec- 
tricity might  perlmps  lie  regarded  as  tlie  most  promising  means  to  employ.     To  in- 
fluence the  seat  of  the  ti*ouble,  galvanization  is  chiefly  used.    The  poles  ai^  applied 
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to  the  two  mastoid  prorcsses,  if  possible,  every  day  for  two  or  three  minutes,  and 
QiQ  curi-ent  is  repe^itedly  reversed.  We  may  also  gidvuniaie  the  si,TniJial.hetic 
nerve  and  the  affected  Jiiu-sc'les  of  the  lips  and  tongue.  Uix>n  the  muscles  the 
farddic  current  might  als<-»  be  trietl.  When  deg^lutitiou  begins  to  be  inipaii-ed,  it  is 
an  excellent  thing  to  excite  the  action  of  swallowing",  by  gulvauism.  For  this  the 
iinode  is  placed  upf>n  thu  uaj>e  of  the  neck,  and  the  kathode  upon  one  side  of 
larynx.  At  every  kathodic  closure  (KaS),  or  every  time  that  the  kathode  is 
across  the  side  of  the  larynx,  there  is  a  reflex  act  of  deglutition.  The  current 
should  be  of  medium  strength. 

It  mig^ht  be  well  to  prescribe  further  a  resort  to  treatment  by  baths,  aa 
Relime,  or  the  ''cold-water  cure"  ndg-ht  be  cautiously  tried.     Tlie  same  in! 
i"eniedies  are  recommended  as  in  the  chronic  diseases  of  the  cord,  especially  argei 
tic  nitrate,  ergoline,  and  potassic  iixlide.    For  salivation,  otropine  may  prove  bene- 
ficial, in  pills  of  ^Jn  of  a  grain  (gnu.  00005),  three  or  four  to  be  taken  daily. 

The  way  of  giving  notu'ishment  is  imiiortant  if  deglutition  is  imiMiii-eth  We 
should  try  carefully  to  avoid  having  the  food  go  down  the  wrong  way,  lest  pul- 
monary complications  ensue.  It  Is  thcrcifore  wise  not  to  defer  tlie  use  of  the  stora- 
achtubc  too  long,  through  which  we  nuiy  introduce  milk,  eggs,  wine,  and  the 
various  infant  fiKKls. 

In  tlic  distressing  close  of  the  diseai?e,  niii-cotics  must  be  exhibited  to  lessen  the 
patient's  suffer ing,  at  least  as  fw  as  we  can. 

APPENDIX. 

THE  RARER  FORMS  OF  CHRONIC    BULBAR    PARALYSIS,   A5D   PBOORESSIVE  OPHTflAL' 

MOPLEQLa.. 

As  we  have  seen,  the  typical  form  of  chronic  bulbar  paralysis  is  ppactically 
limited  in  its  eifects  to  the  distribution  of  the  hypoglo^sus,  the  labial  division  of 
the  facial,  aiid  the  pliar\i^geal  muscles.  Possibly  tlie  re^iiion  it  extends  no  fartlier 
is  merely  that  death  is  st>  speedy.  But  there  arc  a  few  rare  ca.ses  whei>e  the  chronic 
degenerative  process  comes  to  involve  other  motor  nuclei,  together  with  the  corre- 
sponihng  nerve-libel's  and  mu-scles.  Of  coui'se  the  clinical  phenomena  of  these 
cases  vary  from  the  onlinary-,  and  yet  there  is  no  real  retUM>n  to  tlistinguish  these 
frt>m  common  hulljar  paralysis,  particularly  as  all  sorts  of  transitional  forms  are 
to  be  observed.  Thus,  we  have  ourselves  noticed  that  there  is  sometimes  a  sym- 
uietrical  and  slowly  prc»gressive  paresis  of  the  i!ipi>er  division  of  the  facial,  and  in 
particular  of  that  ijortion  which  supplies  the  check,  complicating  the  glosso-pha- 
ryngeal  paralysis.  In  other  crises  we  have  seen  the  degcnemtion  attack  from  the 
start  the  entire  distribution  of  the  facial,  gradually  prtMhicing  a  complete  •*  diple- 
ffia  faciftiis,''^  tr><»metimes,  also,  the  ordinaiy  symptoms  of  bull*ar  parsUysis  are 
accompanied  by  disturbances  in  the  area  of  distribution  of  the  ocular  nerves, 
the  result  of  degeneration  of  the  corresjiouding  nerve-nuclei.  Erb  relatejs  a  few 
crises  where  there  were  not  only  ptosis  and  impairment  iu  the  movements  of  the 
tongue  and  in  deglutition,  but  tdso  paresis  of  the  muscles  supplied  by  the  aceesso- 
rius  and  the  motor  branch  of  the  trigeminus. 

What  seems  very  remarkable  is  that  the  process  may  be  confined  entirely  to 
the  ocular  muscles.  A,  von  Graefe  nan>ed  this  condition  progressive  ophthalmo- 
plegia. Another  name  is  "anterior  bulbar  paralysis."  The  disefxse  progresses 
with  extreme  slowness  and  is  i^erfectly  synimctrical.  The  movements  of  the  eye 
are  impaired  in  all  dii-ections.  Diplopia  is  never  present.  The  pupil  reacts  to 
light  and  usually  the  ix)wer  of  acconmiodation  Is  preserved.  Finally  both  eye- 
balls become  absolutely  motionless,  and  there  is  a  weU-marked  though  incomplete 
ptosis.    Thei-e  is,  beyond  a  doubt^  a  progressive  degenei*ation  of  the  nuclei  and 


ACUTE  AND  APOPLECTIFORM  BULBAK  PARALYSIS. 


C91 


fibers  of  the  coiTesponding  nerves — i.  e,,  the  aMucens  and  motor  oculi ;  but  with 
these  the  pnt>c<?ss  may  stop,  spreading  no  farther.  We  have  ourselves  lately  met 
with  a  patient  who  preseiit43tl  total  biJateral  opbthiilrnoplcgia,  and  in  whom  this 
condition  had  existed  without  the  slight«(t  change  for  fifteen  years.* 

We  must  add^  in  conclusion,  that  our  anatomiial  knowledge  concerning'  these 
rarer  forms  of  chronic  bulliar  paralj-^is  is  very  incomplete.  The  results  of  a  few 
auto[>sies,  however,  join  with  the  clinical  phenomena  in  strongly  conflrming  the 
surinise  above  expressed  as  to  the  pathological  lesions. 


CHAPTER  IL 
AOUTB  AND  AFOFLEOTIFORM  BULBAR    PAkALTSIS. 

I.    H.^IORRHAaE   INTO  THE  MEDULLA  OBLONGATA  AND  THE  PoNS. 

Hjemorrhaoe  into  the  medulla  oblongata  and  the  pons  Is  much  more  frequent 
thau  into  the  spinal  cord,  but  it  is  much  nii'or  than  cept?bral  heemorrhage.  As  to 
itii  px^jducLiou,  the  same  views  are  held  as  will  be  considered  in  detail  under  cere- 
bral hiemoiThage,  in  the  next  section.  In  the  flrat  place,  there  h  piTibably  always 
some  disease  of  the  blotnl- vessels — that  is,  athcrrtma  or  miliai\y  aneurism — ^and 
then  some  factor  pnnd active  of  increasetl  arterial  teusit>n.  There  may  Ijc  cardiac 
h.>'p<»rti'ophy,  nephritis,  excessive  Inxlily  exertion,  or  ulcohoUsm,  Now  and  then 
injiunes  of  the  occiput  are  followed  by  an  etf usifjn  into  the  me«hilla.  It  is  not  mro 
to  have  secondary  and  usually  smaH  ecchymoaes  in  acute  inflammation  of  the 
spinal  conl  {ride  infrti),  and  in  purulent  meningitis  or  in  connection  with  new 
growths  which  aiT*  richly  vascular. 

The  anatomical  conditions  produced  by  bulbar  haemorrhage  are  W)  completely 
analogous  with  those  of  cerebral  ba:*niorrhage  that  tliL*  i-eador  nuiy  safely  be 
referred  to  the  succeeding  section  alwjut  these  also.  The  size  of  the  lesion  varies 
greatly.  Bleeding  extensive  enough  to  aiTeet  the  greater  part  of  a  transverse  sec- 
tion is  more  frequent  in  the  pons  than  in  tbe  medulla  oblongata.  If  I  he  blood 
is  pouj-ed  out  close  under  (he  floor  of  the  fom'th  ventricle^  as  has  been  iTpeatedly 
oliserved,  it  may  break  into  the  ventricle.  If  death  b(i  not  speedy,  the  blood  is 
mostly  absorbed,  and  in  its  place  develojis  cither  an  "ajxfplectic  scar"  or  an  ajKi- 
plettic  cysit. 

There  may  be  slight  prodromata,  but  the  real  symptoms  of  bulbar  hiemorrhage 
are  very  sudden.  Inhere  is  alra*>st  always  a  pitinounee^l  a)K*plectic  seizure.  Tbo 
patient  has  a  shock,  falls  down,  and  bei.'omes  ilizzy  or  even  unconscious.  In  other 
cases  there  may  be  headache,  vomiting,  tinnitus  auriuia,  and  clonic  spasnus,  or 
even  a  tj'pical  epileptiform  attack. 

In  most  cases  death  is  speedy,  if  not  inmiediate.  This  is  probably  due  in  eveiy 
instance  to  grave  lesions  of  the  respirattjrv  and  circulatorj'  centers,  rendering 
continued  existence  imp*issible.  Sometimes  the  initial  symptoms  abate,  where- 
upon tbe  local  results  of  the  lesion  liecome  appreciable. 

One  of  the  ehanicteristics  of  bulkir  paralysis  now  seen  is,  that  disturbances  are 
particularly  gTx?at  in  tbe  distribution  of  the  bulbar  nerves.  In  cerebral  apoplexy 
they  never  ap}>fc*ar  in  the  same  way.  Another  i>Qint  is,  that  these  paralytic  symp- 
toms are  combined  with  paralysis  of  the  extremities  in  a  peculiar  way,  as  a  result 


*  It  Reems  tluit  totul  ophtlmlmuplcgia  may  also  appear  as  odd  of  the  ay inptoma  of  locomotor  utuxliA 
nroff^jDcrnl  parn]yii>l.H.  It  has  been  observed  by  Moodel  as  a  M^qucl  to  diptithcria.  Ii.  xhn»b  caae^ 
however,  the  Hyuiptom  is  probably  iu  [tart  duo  to  a  degeoemtion  of  tbe  fibers  of  Ibo  peripheral  ncrvca. 
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of  the  anatomical  relations.  For  the  same  reason,  the  order  of  the  paralj'sis  in 
the  extremities  may  also  \k-  peculiar.  Of  the  hnlbai*  paralyses  we  may  mentiun 
more  or  less  complete  pamlysis  of  the  tongue,  and  a  consequent  difficnilty  in  articu- 
lalioo  (auarthria);  frequent  inability  to  swallow;  and  paralysis  in  the  distribu- 
tion of  the  accessorius,  facial,  and  trigeminus.  If  there  is  a  lesion  of  the  pyram- 
idal tracts  in  the  pons  or  medulla,  we  have  pamlysis  of  the  extremities  in  additio 
to  the  specLtic  hulixir  sjTnptoms.  If  the  hiemorrhage  be  extensive,  all  foi 
extremities  may  be  more  or  less  coHii>letely  paralyzed  ;  hut  in  most  instances  the 
paralysis  Is  unilateral.  In  the  larger  numljer  of  ha»Jnorrhages  into  the  pons  there 
is  crossed  iiamlysis.  Tlie  paralysis  of  the  extremities  is 
upm  one  side,  and  that  of  tht*  facial  is  on  the  other  side. 
This  Is  a  great  ai*l  to  diagnosis.  It  is  easy  to  see  how  this 
hn]>pens  if  we  boar  in  raiud  that  the  cerehi'a]  fibers  of  the 
facial  cross  at  a  point  certainly  much  higher  than  the 
decussation  of  the  pyramids,  in  which  latter  place  the 
mot-or  fibers  of  the  extremities  cross.  Now  a  hsemoiThage 
may  be  situated  in  one  side  of  the  pons,  alwve  the  decussa- 
tion of  the  pyramids  but  below  that  of  the  facial.  This 
would  riccusiou  {lideYitr,  100,  i^)  a  paralysis  of  die  facial  un 
the  same  side  with  the  lesion,  and  of  tlie  extreniities  upui 
theopjnisite  side;  hut  if  the  lesion  lie  higher,  above  the  jdace 
where  the  facial  crosses  over,  all  the  paralytic  symptoms 
would  be  on  the  oppi^site  side  of  the  Ixxly  (r/JcFig.  HKi..rj. 

In  other,  rarer  instances  we  tihserve  similar  conibiiui- 
tioiis:  only  some  other  bulbar  nerve  replaces  the  facial, 
sucb  as  Ihe  hyp<»glossus  or  alxluccns.  In  a  few  cases  tho 
lesion  is  at  the  very  d^^eu&sation  of  the  pjTamids.  This 
Is  extremely  rare  in  hfemorrhage,  though  somewhat  more 
frequent  in  troubles  of  a  different  nature.  The  i-csult 
nmy  ho.  that  the  motor  fibers  for  one  extremity  are  cut 
off  liefore   they  cross,  and  those  of  the  otlier  extremity 

after  they  have  crossed.     Thus  is  productd  the  rar  j  phenomenon  of  a  crossed 
iieTiiiplegia. — i.  e.,  j^aralysis  of  the  arm  on  one  side  and  of  the  leg  on  the  other. 

DLsturbances  of  sensation  in  tlie  skin  of  the  paralyzed  extremities  sometimes 
result  fnim  trouble  in  the  pons,  but  they  are  very  .seldom  extreme,  and  can  not 
be  made  available  for  raakmg  out  the  exact  locality  of  the  hannorrhage,  siiice  the 
coui*se  of  the  sensory  fibers  thr<nigh  the  upjx^r  extremity  of  the  spinal  cord  is  still 
alm<^)st  imkuowTi.  Tlie  anaesthesia  sometimes  oljscrved  in  the  distinbution  of  the 
tf'igeminus  is  of  more  value,  as  this  may  be  due  to  a  lesion  of  the  nucleus  or  itntt 
of  the  nerve. 

There  are  other  s\miploms.  which  are  uideed  rare,  but  which  bear  an  imjxir- 
tant  rtdation  to  certain  nervous  centei*s  of  tlie  medulla.  Thus,  there  may  be 
marked  respiratory  distm-bance ;  the  puLsc  may  become  rapid  or  irregular;  tliere 
may  be  vaso-mot«jr  derangement,  as  shown  hy  a  rise  of  the  cutaneous  temiKrature 
am!  by  a  subjective  sensation  of  warmth;  and  occasionally  there  are  tempoi'arv' 
al})uminuria  and  glycosuria,  Tlie  tem})erature  of  the  body  is  generally  normal  at 
first  or  neiirly  8t>;  but  in  case  of  a  fatal  tennination  it  often  rises  greatly,  even 
to  107-5"  ar  C.)  and  higher. 

As  to  the  progn«^is  of  bulbar  haemorrhage,  speedy  death  has  been  repeatedly 
olwerved,  as  we  have  said.  If  the  immediate  effects  he  successfully  Avithstotxl,  the 
pros(>ect  becomes  moi*e  favorable.  The  effusion  is  gradually  aUsorbed,  the  syiup- 
touis  of  rornpression  abate,  and  Ihei'e  is  a  .steady  progress  towai-d  comparatively 
good  or  even  perfect  health.     Moi*©  often,  however,  .some  of  the  paralytic  synii> 
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toros  remain  stationary,  either  in  tbo  distjibution  of  the  bulbar  nerves  (like  the 
lingual  oi'  pharyngeal),  or  in  the  exti^niities,  as  shown  by  ijersistent  hemiplegia. 
If  this  latter  be  thu  case,  the  sul)sequent  contractions  and  other  symptoms  tu^  the 
same  as  in  ordinaiy  cerebral  hemiplej,na. 

The  dia^uoHia  of  bulbai*  hri-niorrhage  is  based  upon  the  apoplectic  onset,  and 
upon  the  pixfseuce  of  specific  bulbar  8ymptom.s,  such  as  disturbance  of  speech  and 
of  degflutition^  and,  most  characteristic  of  all,  if  it  ocnur,  a  crossc^d  hemiplejGria. 
The  differential  diagfnosis  l^etween  embolism  and  hapmorrbage  can  hardly  ever  be 
made  with  certainty  {vide  infra). 

The  treatment,  not  only  of  the  seizure  but  of  the  persistent  iMralysis,  should 
conform  to  the  pnnciples  which  will  bereuftcn-  be  set  forth  in  describing  the 
treatment  of  cerebral  hanuorrhage.  If  the  bidhar  nerves  pi-esent  obstinate  symp- 
toms, we  must  emphty  the  same  means  as  in  chronic  bulbar  paralysis,  the  most 
effective  being  electricity. 

2.  Embousm  and  Thrombosis  of  the  Basilar  Artery, 

The  medulla  and  pons  receive  their  blood  chiefly  from  branches  of  the  anterior 
spinal,  vertebral,  and  Ixisilar  arteries.  These  branches  penetrate  the  anterior 
median  fis^mre  and  then  proceed  to  the  nerve-iniclei,  A  far  smaller  }>ortion  of 
the  ciix-uljitirm  Htm-s  through  the  "arteries  of  the  roots."  These  are  minute  off- 
shoots of  the  lateral  branches  of  the  basilar  and  vertebral  arteries,  which  enter 
the  cord  at  the  roots  of  the  nerves  and  penetrate  to  the  corresponding  nuclei. 
According  to  Durel,  the  nuclei  of  the  hypoglossal  and  accessory  neni^'es  are  sup- 
plied frt»m  the  anterior  spinal  and  vertebi-al  arteries  ;  those  of  the  vagus,  glosso- 
pharyngeal, and  auditory  nerves  by  blanches  of  the  upper  end  of  tiie  vertebral 
arteries  ;  and  the  nuclei  of  Oie  facial,  trigeminus,  and  the  three  nerves  t*j  the  ocular 
muscles  l)y  Ijninrhes  of  the  Ijiisilar.  There  may  be  individual  exceptions  to  these 
rules.  Ocelusiun  by  enilj<ilLsm  or  thrombosis  of  the  arteries  just  named  must  ^ 
occasion  a  secondary  softening  in  corpesponding  portions  of  the  mechilla,  and  is, 
thereft>re,  a  not  vcrj'  infrequent  cause  of  ai>oplectic,  or  at  least  very  rapidly 
doveloi)ed,  bulbar  paralysis. 

Tlie  causes  of  thrombosis  or  embolism  in  the  arteries  just  mentioned  are  the 
»me  as  we  shall  consider  nunutely  when  treating  of  cerebral  softening.  Emlx>li 
are  most  frequent  in  ciuntiac  disease.  They  occur  only  in  the  vertebml  arteries, 
ofteuest  in  the  left  one,  and  are  never  primary  iu  the  basilar  iU'tcry  ;  but  an 
embohis  may  be  enlar-ged  by  tlirombosis  after  lodging  in  <me  of  the  vertebral  arte- 
ries, and  then  block  up  the  iMsilar.  Tlu-onil^osis  is  of  more  frequent  occuirence^ 
hud  results  fi"om  chronic  changt\s  in  the  arteries,  mainly  atl!en>ma  or  sj'phihtie 
endarteritis.  The  latter  disease,  one  favorite  locality  for  which  is  the  baailar 
artery,  is  the  commonest  cause  of  acute  softening  of  the  pons. 

The  anatomical  conditirm  is  likewise  similar  to  that  in  cerebral  softening 
tq.  i\).  In  the  I'egion  whicli  is  deprivetl  of  arterial  blood  by  the  occlusion  of  the 
affluent  vessel,  the  acute  ana?mia  entails  necrosis  and  disintegration  of  tissue.  A 
spot  of  "softening"  results,  made  up  mainly  of  vestiges  of  nervous  tissue  and 
numerous  cells  filled  with  granules. of  fat. 

When  the  biusilar  artery  is  blocked  up,  the  symptoms  appear  very  suddenly. 
There  is  either  an  ai>oplectic  seizure,  or  at  leai*t  a  very  rapid  development  <jf  pai'rdysis 
(occupying  only  a  few  days).  The  symptoms  of  the  first  onset  are,  in  all  essential 
points,  tliose  of  bulbar  or  even  of  cei*ebral  apoplexy.  Although  there  i.s  usually 
no  marked  loss  of  consciousness  in  apoplectic  bulbir  paralysis,  j^et  no  great  diag- 
nostic significance  can  be  assignetl  to  its  absence.  Tlie  sudden  obstruction  of  the 
basilar  artery  produces  such  a  disturl:»ance  of  the  circulation  even  in  anterior  por- 
tions of  the  brain  as  may  suspend  consciousness.     In  some  few  instance  this  cir 
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culati^ry  derangement  may  even  give  rise  to  choked  disk,  as  .seen  by  the  opbtlml- 
moscope.  Often  there  are  noticeable  respiratory  and  cartliao  symptoms,  such  as 
Cheyue-Stokes'  I'espimtion,  and  rapid  pulse. 

If  death  he  not  immediate,  and  we  are  therefore  enabkni  to  make  out  the  symp- 
toms due  to  the  local  disturbance,  we  usually  obsei-ve  the  same  phenomena  a«  have 
just  been  defwj'ribed  under  bulbar  hrvmorrhago.  Thei-e  is  sometimes  paralyaia  of 
all  the  extremities,  but  usually  there  is  trouble  only  ujxjn  one  side.  Then  we 
have  the  characteristic  crossed  hemiplej;;ia.  The  facial  nerve  or  the  ner\'es  of  the 
ocidar  muscles  may  be  paralyzed.  It  has  repeatedly  happened  that  the  paralysis 
seemed  at  first  much  greater  upon  one  side,  but  after  a  few  days  changed  over  to 
the  opposite  one.  This  ruiLst  t)e  due  to  changes  in  the  circulation;  the  thromhus 
yrows  larger,  or  a  collateral  cimulation  is  developeth  The  s]K^ific  bulbar  fjymp- 
toms  are  the  familiar  ones  of  all  bulbar  tleraugements — namely,  lingual  paralysisi 
with  resulting  difficulty  in  articulation,  pharyngeal  paralysis,  and  rarely  deafness, 
as  a  result  of  lesion  of  the  acoiLstic  eemter.  Of  coui«e,  the  s<?verity  and  ejctent 
of  all  these  symptoms  must  vary  according  to  the  location  and  size  of  the  spot  oT 
softening. 

The  prognosis  of  cases  of  this  sort  is  almost  always  unfavorable.  Death 
results  at  latest  after  a  few  diiys.  It  Is  often  ushered  in  by  a  high  temperature. 
Exceptionally,  there  is  a  transition  into  a  chronic  form. 

We  need  say  nothing  about  treatment,  except  that  the  same  remedies  lire 
employed  as  in  other  acute  bulbar  diseases. 

3.  AouTK,  OR  Inflammatory,  Bulbar  Paralysis. 

"  Acute  bidbar  pai-alysis,"  in  the  stricter  sense  of  tlie  term,  means  a  form  of 

disease  where  marke<l  symptoms  of  bulbar  derangement  a i>pear  acutely — that  is, 
within  a  few  days  or  weeks.  The  anatomical  lesion  in  |>n>l]>ably  an  acute  inflam- 
mation of  the  medulla  oblojigata.  It  is  a  rare  disorder,  and  its  ietiologj*  is  doubt- 
ful. There  ai-e  usually  mild  pnxiromata:  vertigo,  headiiche,  and,  in  one  ease  of 
our  own,  painful  sensations  in  the  back  of  the  neck.  Evident  bulbar  sym])tom8 
verv'  quickly  follow.  Usually  the  fii^t  of  these  is  dysphagia.  Not  ordy  is  deglu- 
tition impaired,  but  the  paresLs  of  the  soft  palate  and  of  the  laryngeal  muscles 
allows  liquids  to  enter  the  nostrils  or  the  larynx.  The  tongue  also  becomes  grad- 
ually paralyzetl,  speech  liecomes  indistinct,  and,  if  the  soft  palate  Ix;  involved,  nasaL 

Sometimes  the  extremities  also  become  paretic,  as  a  result  of  the  extension  of 
the  disease  to  tlje  region  of  the  pyramids;  but  in  many  instances  the  extremities 
remain  unimpaired  to  the  end.  Paralyses  of  the  facial  nerve  and  of  the  tXMilar 
muscles  are  somewhat  more  frequent.  The  temperatui**!  is  s<mietiraes  a  little  ele- 
vated (100"-102^  38^-39"  C),  but  not  always.  The  pulse  is  almost  invariably 
rapid  ;  in  our  patient  it  was  148. 

The  prognosis  is  apparently  always  bad.  Often  death  takes  place  in  four  to 
eight  days,  or  it  may  be  not  till  tlie  end  of  two  or  three  weeks.  It  is  invariably 
pi'eceded  by  all  the  tokens  of  i>ai"alysis  of  respiration.  In  our  case  there  was 
well-marked  paralysis  of  the  diaplirtigm  at  the  end. 

As  yet,  few  autopsies  have  lieen  reported.  Generally  the  medulla  presents  no 
macroscopic  changes.  Exceptionally,  it  can  be  seen  to  be  softeneil  and  mottled 
with  minute  haemorrhages.  The  microscope  detects  abundant  evidence  of  inflam- 
mation :  granule-cells,  infiltration  \vitli  nuclei  annmil  the  blood- vessels,  thicken* 
ing  of  the  walls  of  some  of  the  bkMKl-vessels,  small  extravasations,  swollen  axis- 
cylindere,  etc.  It  should  also  be  borne  in  mind  that  precisely  similar  clinical 
phenomena  seem  often  to  be  referable  to  peripheral  changes,  such  as  multiple 
neuritis  affecting  the  bulbar  nerves. 
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The  treatiiieat  of  acute  bulbar  piirnlysis  is,  of  course,  almost  ho]>eIe8B.  la 
early  stages  wc  should  apply  coiuiter-iiTitatiou  to  the  nape  of  tlie  neck;  and  we 
Tuij^ht  prescribe  mertuiriai  inunction.  It  might  also  be  well  to  employ  the  con- 
stant  current,  applied  at  the  back  of  the  neck,  and  also  used  to  excite  the  move- 
meiits  f>f  dejErlutition.  We  found  mjections  of  strychnine  useless.  Towai'd  the 
end,  narcotics  are  iudifipensable. 
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CHxVPTER  m. 
COMPRESSION    OP    THE    MEBULLA. 
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Acute  oompre^sion  and  other  injuricis  of  the  meilulla  are  most  frequently  due 
U>  fracture  or  di-slocation  of  the  atlas  and  axis.  ^Vs  is  well  known,  dislocation  «>f 
the  axis,  or  backward  dislocation  of  the  atlas,  usually  causes  instiint  death. 

Gradual  com  precision  is  seen  in  chiitnic  disease  of  the  bjnes  around  the  medulla, 
in  caries  and  tumors  of  the  occiput  and  of  the  first  two  vertebraa.  Enchon- 
dnjma  of  the  base  of  the  sknll  ;  new  growths  of  tlie  sphenoid,  at  its  junction 
with  the  occipital  ;  timiors  of  the  dura ;  and  sometimes  even  tuinora  of  the  cei-e- 
helium — may  all  excite  by  their  pressui*e  the  gravest  bidbar  symptoms,  Wc 
should  also  mention  anem'ism  of  the  vertebral  artery  at  its  upper  entl,  and  of  the 
basilar,  as  capable  of  doing  siniilai*  Imnn.  In  all  these  castas  the  main  cause  of 
disturlmnce  Ls  undoubt^^Klly  the  mechanical  pressure,  either  dii'ectly  destroying^ 
the  nervous  tracts  or  interrupting^  the  transmission  of  nervoui*  influences  ;  but 
the  circumstances  may  be  further  complicated  by  hicnitjrrhages,  and  sometimes 
[>erhaps  by  inflammation  of  the  mwlulla  itself. 

The  clinicjil  phenomena  of  gradual  bulbar  compression  resemble  those  of  spinal 

ipression,  in  that  they  usually  l>eg:in  with  synnjtoms  of  irrit^dion  in  the  distri- 
bution of  those  nerves  the  ]Hx>td  of  which  are  first  affected.  There  are  neuralgia 
of  the  trigeminus,  twitching-  of  the  facial  muscles,  tinnitus  anriiim,  etc.  If  the 
compression  becomes  gi-cater,  there  are  more  serious  bulbar  symptoms:  disturb- 
ances of  speech  and  deglutition,  i»araljT?is  of  the  tongue,  soft  palate,  face,  and  very 
likely  motor  and  sensory  symptoms  in  tlie  e^ti-emities.  Usually  we  also  see  gen- 
eral cerebral  symptoms,  such  as  vertigo,  headache,  vomiting,  and  sometimes  epi- 
leptiform con  vulsions. 

We  can  not,  of  course,  draw  up  a  definite  and  rigid  list  of  symptoms,  since 
both  the  individual  symptoms  and  the  geneml  course  of  the  disease  exhibit  great 
variations  according  to  tlie  way  in  which  the  compression  is  lirought  about.  The 
diagnosis  can  be  made  in  those  cases  only  whore  some  a^tiological  factor  like 
trauma  or  caries  of  the  vertebrtu  is  known  to  exist.  Aneurism  of  the  vertebral 
artery  is  said  by  Moser  sometimes  to  give  rwe  to  a  loud  systolic  murmur  heard 
between  the  mastoid  pif)cess  and  the  spine.  In  all  other  cases  we  can  seldom  do 
more  tlian  surmLse  the  truth.  Blow  compression  is  dLstinguished  frtnn  geimine 
progressive  bulbar  paralysis  chiefly  by  the  course  it  pursues — tiiat  is,  there  are 
initial  symptoms  of  irritation — by  the  greater  complexity  of  the  clinical  phenom- 
ena, like  sensory  lesions  and  hemiplegia,  and  sometimes  by  the  asj'mmetry  of  cer- 
tain symptoms.  If  the  anterior  part  of  the  metlulla  is  compressed,  in  the  region 
of  the  pyramids,  there  may  for  a  time  be  no  bulbar  symptoms,  but  merely  motor 
symptt»ms  in  the  extrt^mities.     Tliese  are  chiefly  paretic  or  spaetic. 

The  prognosis  is  alnmst  always  bad,  as  can  be  inferred  fi-om  the  nature  of  the 
causative  disease.     Death  is  brought  on  either  by  inhalation-pneumonia,  or 
paralysis  of  respiration.    Treatment  must  be  purely  symptomatic,  and  shoulf 
low  the  same  rules  as  in  progressive  bulbar  paralysis. 
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V,— The  Diseases  of  the  Brain. 


SECTION  I. 

DiSSASES    OF    THE    CEREBRM,    MeMSOSS, 


CHAPTER    I. 

HEMATOMA  OF  TBS  DURA  MATER. 

{Iittrrnal  Namorrhaffie  Paehj/meniuffUia,) 

JEtiology  and  Pathology,-  H£riiiat<»iiia  of  the  dura  mater  is  the  name  |riven  U> 
effusions  of  hlonKl  foLuid  on  the  inner  surface  of  the  dm-a  mater.  They  are  of  con- 
fiideraVjle  tnva.,  but  of  moderate  thickness^  and  are  usually  encapsulated.  Tliere 
has  been  much  discussion  as  to  their  mode  of  origrin,  and  views  still  differ, 
is  that  the  ha'tnrirrhage  is  the  primaiy  lesion,  and  that  tlie  connective-tissue 
hranes  are  developed  only  by  ilie  organization  of  the  clot  This  concex3tion  wn» 
originally  the  prevailinij:  one,  but  was  opiKJsed  by  Vii*chow,  who  was  led  by  the 
results  of  his  own  investigations  to  maintain  that  tlie  hwraorrha^  was  always 
secondary.  The  primary  pi'ocess  he  l>elieved  to  bo  a  peculiar  sort  of  inflanitnatioii 
^"  haemorrhagic  pachymeningitis,"  This  g^ave  rise  to  a  new  growth  of  richly 
vascular  connective  tissue,  intcj  which  the  h{em<jrrhatre  to<jk  place.  Of  late,  Imw 
ever,  the  tendency  is  ajL'ain  to  regard  the  hiemoiThaf^e  as  tlie  initial  change,  at  least 
in  certain  cases,  and  to  refer  it  to  an  afTection  of  the  waUs  of  the  bluod*TeMdfi 
which  diminishes  their  power  of  resistance. 

The  mildest  forms  of  internal  pachymeningitis  present  a  delicate  membrane 
upon  the  inner  surface  of  the  dura  mater,  quite  easily  separable,  of  a  redthrh 
c«>lor,  and  dotted  with  numerous  red  and  bro^-nish  spots.  These  spots  are  due  to 
minute  hfemon'hages  and  collections  of  hiematoidin.  The  membrane  itself  is  n 
delicate  interstitial  tissue,  ti*aversed  by  numei*ous  wide  capillaries. 

In  morv  advanced  ciises  the  tliickening  is  much  gmater.  Thri-e  ai'c  usually  se 
eral  layers,  the  newest  and  most  superficial  l>eiiig  nearest  the  brain.  The  oldoi 
which  is  in  apposition  with  the  dui-a  mater,  is  comixised  of  connective  tissue  that 
has  alreatly  become  rather  firm  and  fibrous.  It  is  evident  fn)m  this  lamellar 
structure  that  the  whole  process  goes  on  by  fits  and  starts.  The  clinical  coiase  of 
the  disease  will  be  seen  below  to  agwe  well  with  such  a  view.  The  effusions  are 
sometimes  vary  extensive,  even  larger  than  a  hen's  egfi,  and  exerci.se  no  slight 
pressure  upim  the  underlying  cerebral  parenchyma.  The  haemorrhage  always 
takes  place  inside  the  mass,  or  between  its  layers.  The  elf usion  may,  however, 
break  through  the  innermost  layer,  so  that  the  blood  flows  into  the  araclinoid 
spaces  ;  this  is  known  as  "  intermeningeal  apoplexy." 

The  favonte  location  of  the  ha?matoraa  is  the  parietal  region.  It  is  sometimes 
found  at  the  base  of  the  brtiLu,  in  the  posterior  or  middle  fossa.  Occasionally  the 
hamiatoma  is  bilateral. 

Haemorrhagic  pachymenuigitis  is  not  a  rare  disease.  It  is  sometimes  found  to 
exist,  in  a  modei'ate  degre*>  in  chronic  cardiac,  renal,  or  pulmonary  cases,  which 
come  to  autopsy.  Usually  thei'e  have  lieen  no  sj^ecial  symi>tt>ms,  the  lesion  being 
diaooYered  incidentally.    It  has  been  found  in  like  manner  in  counectiou  wii 


► 


many  acute  mfectious  diseases^  like  tjT>hc>id  fever  and  amall^iKJX,  It  is  a 
^iluportaut  and  more  frequent  complication  in  oUier  chronic  cerebiul  diseufies, 
in  particular  such  as  mduce  marked  atrophy  of  the  brain  as  a  whole.  It  is  espe- 
cially comnmn  in  general  paralysis  of  the  insane  and  in  other  fonnn  of  demen- 
tia. Chronic  alcoholism  is  also  regarded  as  a  potent  ietiolog-ical  factor.  In  topei's 
it  is  not  very  unusual  for  the  haematoma  to  be  so  extensive,  if  it  occurs  at  all, 
oa  to  cause  ipuve  cerebral  derangement  Very  likely  changes  in  the  vascular 
walls,  like  atheroma  and  fattj'  degeneration,  contribute  an  important  i)art  to  the 
result  in  such  patients.  Hoeniatoma  may  also  occur  in  all  diseases  where  there  is 
a  general  haemorrhagie  diathesis.  Thus  it  is  seen  in  pernicious  anaemia,  leukie- 
mia,  and  scurvy.  Her*^  certainly  the  haemorrhage  is  the  primary  event,  as  it  also 
is  in  the  traumatic  casc«,  of  whicli  a  number  have  been  oljserved. 

As  might  be  inferred  from  the  a?tioIogical  factors  enumerated,  the  disease  is 
found  chiefly  in  a^lvanced  life,  and  much  oftener  in  men  than  in  women. 

Bymptonm — Not  infrequently  a  hiematoina  of  the  dura  is  found  j>ost  mortem, 
which  had  dui'ing  life  l>een  entirely  unsuspected.  Either  the  ha:*murrhage  was 
not  extensive  enough  to  cause  any  symptt»ms,  or  the  brain  exercised  that  remark- 
able tolerance  which  it  sometimes  shows  even  when  there  ai'o  wide-reaching 
lesions;  or  such  symptoms  as  lliere  may  have  been  cscapeil  particuhu*  notice,  in  the 
severity  of  the  more  general  symptctms  (of  t3'[)hoid  fever  or  s*:>me  simihir  disease). 
But  in  f»ther  cases  ha*morrhagie  piichyineuingitis  excites  grave  symptonLs,ulthi)ugh 
they  are  seldfun  so  characteristic  as  to  reveal  the  diagnosis  ;  for  mdividual  cases 
vary  g-reatly,  according  to  the  size  of  the  haemorrhages,  their  location,  and  the  fre- 
quency of  their  recurrence. 

Ahnost  always  the  beginning  of  the  disease  is  rather  sudden.  It  may  even  be 
like  an  apoplectic  seizui-e.  Tlie  symptonw  are  referable  partly  to  the  general 
effect  of  the  ha?morrhage  upon  the  bruiu,  and  pai'tly  to  the  exact  locality  of  the 
haemorrhage.  The  more  genend  symptoms  cfin»prise  headache;  impairment  of 
mtelligence  (that  is,  stu|>or  or  even  complete  coma) ;  slow  or  irregular  pulse;  vom- 
iting; and  contracted  pupils — all  being  symptoms  of  ccrt^bral  compn^ssion.  Now 
and  then  we  even  find  choked  disk.  Other  phenomena  are  tidded  to  the  above 
when  the  hematoma  occupies  its  usual  position,  upon  one  side  and  in  the  neigh- 
borhood of  the  motor  cortical  region,  or  central  convolutions.  The  hemi]degic 
jQrmptoms  are  not  infrequent.,  such  as  hemiparesia,  and,  fmm  the  imtation  which 
the  eflFusion  pniduees  in  the  motor  centers,  twitchiugs  and  convulsions  in  one  half 
of  the  body.  Sometimes  these  symptoms  are  limited  to  a  single  extiximity  or  to 
the  distribution  of  the  facial  nerve.  Aphasia  has  been  i-epeateKUy  observed  when 
the  ha?mon'hage  was  near  the  islaud  of  Eeil.  If  the  effusion  increases,  the  motor 
disturbance  be*!t»mes  correspondingly  aggmvatod,  and  may  become  bilateral.  Sen- 
sation is  usually  little  impaired. 

The  further  course  of  the  disca.se  varies  greatly  in  different  cases.  In  the 
worst  eases  there  is  Sjieedy  death,  usually  ushered  in  by  deep  coma.  In  others,  the 
first  symptoms  are  followetl  by  improvement,  although  mihl  indications  of  cerebral 
pressure  persist,  such  as  hcatlache  or  vei'tig<i,  i>r  else  bxral  symptoms^  like  hemi- 
parens.  It  is  possible  for  the  etTused  blocKl  to  be  absorbed,  and  complete  recovery 
to  ensue ;  but  usually  new  haemorrhages  and  corresponding  8ympt«>ms  arise.  It 
is  precisely  this  apiiearance  of  Hie  symptoms  in  separtLte  attacks.  tJiis  frequent 
recurrence  of  severe  cerebral  disturbances,  that  is  characteristic  of  htematoma  of 
the  dura  mater.  As  already  intimated,  the  way  in  which  the  anatonucal  lesions 
develop  explains  this  perfectly.  Thus  the  disease  may  drag  on  for  months  and 
years,  sometimes  improving  and  sometimes  aggravated.  Then  some  attjick  jit  laitt 
proves  fatal.  Arrest  and  actual  miprovement  are  still  possible  even  in  the  later 
stages,  altliough  often  the  features  of  the  case  have  meanwhile  undergone 
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tra!  aUeraticm  because  of  the  progress  of  some  causative  disease.  In  general,  tlie 
clinical  phenomena  of  hipraatonia  of  the  dura  arc  often  complicated  and  obscured 
by  the  co-existence  of  the  primary  disease. 

The  diagnoais  is  therefore  difficult.  The  main  points  njay  be  recapitulated  as 
follows  :  Fii*st,  the  existence  of  [etiological  factors,  like  alcoholism,  or  chrtmic 
cerebral  disease  ;  s(H*ond,  the  sudden  onset,  and  also  the  abrupt  appearance  of 
further  symptoniH,  tlie  alternation  of  i*apid  aggravation  ami  improvement :  aud 
third,  the  existence  of  symptoms  which  experience  has  taught  us  to  refer  main 
to  the  cortex  of  the  brain,  namely,  unilateral  convulsions,  monople^c 
and  contracturess  and  contracted  pupils.  Nevertheless,  frequent  errors  in  dia^ 
can  not  be  uvuidetL 

Treatment,— The  iwssibility  of  therapeutic  interference  being  successful  is  very 
small.  Li  apoplectic  shocks,  ice  to  the  head  is  useful ;  and  if  the  patient  be  robust^ 
it  may  also  be  advisable  to  use  local  dGpleiion,  by  leeches  on  tlie  temples  or  tiehiud' 
the  ears.  It  is  also  customary  to  prescribe  some  such  thing  as  seiuia  or  calomel 
for  *' intestinal  depletion.'' 

If  the  first  onset  is  successfully  withs^3od,  the  main  things  as  to  further  treat- 
ment are  general  hygienic  and  dietetic  ilireetious,  so  as  to  guard  as  far  as  possible 
against  fresh  hannorrbages.  Alcohol  and  excessive  bodily  or  mental  exertion 
should  1m.'  forbid<b.n.  Of  coui'se,  paralysis  or  other  j>ei'sistent  distui'bances  may 
call  for  siXMjiaJ  trtatuient. 


CHAPTER  II. 


PURULENT  MENINOmS, 

{PurvIenL  Cfirbral  Leptomcninffitia,     3fminffi(h  o/  the  Convexiltf) 

JEtiology.— Purulent  inflammation  of  the  duiti  mater  has  no  clinical  impor- 
tance, for  it  is  very  rare^  and  occurs  only  as  the  result  of  the  extension  of  ilisease 
from  neighlxjring  parts.  We  shall  accordingly  consider  l>eloAV  purulent  inflam- 
mation of  tlie  pia  mater  only.  One  important  variety  of  this  disease  has  already 
been  discussed  (see  page  103  et  seq»)  as  one  of  the  infectious  diseasea,  under  the  name 
of  epidemic  cel■eb^<>^spinul  meningitis.  There  we  saw  als»>  that  the  occasional 
8p<;)ratlic  cases  of  primary  or  '"idiopathic  '*  meningitis  are  probably  identical  a?tiolo- 
gically  with  thone  of  epidemic  meningitis.  In  all  other  instances,  purulent  menin- 
gitis is  a  secondary  disease — that  is,  the  specific  agent,  which  excites  the  purulent 
mflammation,  originates  in  souie  other  organ  ]>rinmrily,  and  affects  the  meninges 
only  secondarily.  We  should,  therefoi'e,  seek  most  carefully  in  every  case  of  puru* 
lent  meningitis,  at  the  bedside  and  more  pai^icularly  at  the  autopsy,  to  discover 
the  way  by  which  the  pathogenetic  virus  reached  the  meninges.  We  have  no 
right  to  say  that  the  case  is  one  of  primary  nu^ningitis,  strictly  so  called,  until  we 
have  made  a  most  careful  exammation  with  a  negative  result.  From  a  chnic^l 
standpoint,  it  is  true  that  many  cases  of  secondary  nieningitia  do  seem  as  if  they 
were  primary,  because  not  infrequently  the  i-eally  primary  disease  excites  insig- 
nificant sj-niptoms,  or  perhaps  no  symptoms  at  all. 

Secondary  purulent  meningitis  is  most  often  due  to  disease  of  the  cranial  bouea, 
and  in  particular  to  disease  of  the  petrous  portion  of  the  temporal  bone,  with  tlje 
auchtory  apparatus  therein  coTitained.  If  we  consider  the  anatomical  relations  of 
the  middle  ami  internal  parts  of  the  ear,  w^e  can  easily  understand  why  inflamma- 
tion in  them  is  not  infrcfiuently  followed  by  meningitis.  Usually  it  is  a  caiies  of 
the  petrous  portion,  itself  due  to  an  otitis  media,  which  leads  to  aji  ii-ruption  into 
the  cranial  cavity.     This  Is  especially  apt  to  take  place  through  the  thin  vault  of 


tibe  tympanic  cavity.  It  maj*  also  extend  from  the  mastoid  cells,  or  by  direct 
propagation  along  the  shcallLs  of  tlio  acoustic  or  facial  nerves,  or  along  the  vesuels 
which  lie  in  the  petrososquaTrious  J<uture.  Tlio  dura  i»  first  attm.*ke<l,  and  then 
the  pia.  In  many  instances,  the  neighboring'  venous  sinuses  (transvei-se,  caver* 
nous»  and  superior  petrosal)  trausniit  the  inflammation,  beinji^  fij-st  attacke<l  by  a 
suppurative  throinbo-pblebitis.  Agtiin,  exceptionally,  a  purulent  inJlaiuniation  in 
the  upper  part  of  the  nasal  cavity  may  lead  to  meningitis. 

^Vnotber  and  frequent  source  of  meningitis  is  found  in  the  various  traumatic 
injuries  of  the  cranium.  In  the  ffreat  majority  of  these  cases  there  is  an  open 
wountl^  adriiittinjjf  infectir»us  agents  which  arc  susjiended  in  the  air.  The  suppujii- 
tion  often  cummenceji  in  the  spongy  texture  of  the  diploe,  tJience  extending-  to  the 
dura  and  pia,  either  directly  or  by  way  of  a  purulent  throiubosis  of  some  sinus 
into  which  the  veins  of  the  diploe  enter.  It  is,  indeed,  generally  affirmed  that  we 
may  have  a  traumatic  purulent  meningitis  withont  any  open  wound  ;  but  this  is 
not  easily  explained,  according  to  our  present  views  as  to  the  origin  of  purulent 
inflanmiations.  It  is  equally  difficult  to  understand,  what  many  authors  affirm, 
that  the  heat  of  the  sun's  rays,  striking  n|jou  an  nncovennl  bead,  ma^'  excite 
purulent  meningitis.  In  most  cases  of  sunstroke  we  find  marked  hypei-a^mia  of 
the  meninges,  but  no  inthtnimation. 

MeuLugitis  may  have  an  iutra-<*ninial  origin  ;  it  is  sometimes  tbe  sequel  of 
cerebral  abscess.  No  matter  what  starts  the  al)scc«a,  if  it  extends  to  the  surface  of 
the  brain,  it  causes  a  more  or  less  extensive  purulent  meningitis  at  that  point. 
An  absj'ess  may  bui'st  into  one  of  the  lateral  ventricles,  and  the  infection  be 
carried  fjiim  that  point  to  the  pia  at  the  base  of  the  brain. 

All  the  cases  thas  far  contemplated  allow  of  the  explanation  that  the  inflam- 
mation reaelies  the  meningi's  by  dirfot  eKteJ^sion  ;  but  there  is  another  group  of 
cases  wliere  tbe  agent  that  infects  the  pia  mater  origioatcs  at  twane  distant  [wtrt  of 
the  btMly,  and  is  pi-obably  conveyed  by  the  blood  or  lymph  currents.  These  cases 
arc  often  teiTned  metastatic  meningitis. 

Of  this  sort  is  the  secondary  meningitis  seen  in  connection  with  genuine  lobar 
pneumonia,  a  combination  alreatly  discns.sed  (.sw  page  198).  The  meningitis  is 
also  sometimes  a  complication  of  empyema,  rarely  of  pya?mia  and  septicaemia, 
ulcerative  endor^anlitis,  and  very  rarely  of  typhoid  and  the  acute  exanthemata 
(small-pox.  Starlet  fever),  aiitl  of  acute  articular  rheumatism.  In  each  case  wc 
must,  of  course,  dett'rmiue  whether  the  meningitis  may  not  have  a  connecting 
link  Ix'tween  itself  and  the  primary  disea.st\  such  as  otitis  in  scarlatimi,  or  second- 
ary empyema  in  typhoid  fever. 

Pathology. — For  the  patbt»l(»gical  anatomy  of  purulent  meningnitia,  we  may  refer 
mainly  to  the  statements  made  on  page  94,  under  epidemic  meningitis,  for  tbe 
lesions  are  similar.  The  only  wa}'  to  determine  whether  a  meningitis  is  .secondary 
or  primary  is  by  finding  or  failing  to  find  disease  iu  neighljoring  or  remote  pai*ts, 
for  example  pneumonia.  The  seat  of  tlie  meningitis  wtH  vary  according  to  that  of 
the  primary  inlhimmation,  if  there  l>e  any.  If  the  meningitis  is  due  to  caries  of  the 
petr«>us  lK>nc  or  to  an  injury  of  tbe  skull,  the  purulent  exudation  is  usually  most 
abundant  in  the  immediate  ncighborhoml  of  tlie  primary  lesion,  l>etween  the  pia  and 
araclinoid.  Thence  it  gntdually  extends  along  the  surface  of  the  brain,  sometimes 
cliiefly  on  the  convexity  and  sometimes  at  the  biise.  But  in  gcneiiil  it  may  be  said 
that  both  the  secondary  and  the  metastatic  varieties  of  meningitis  as  a  rule  atfeet 
the  convexity,  although  this  is  by  no  means  invariably  the  case.  This  rule  explains 
why  these  cases  arc  sometimes  termed  meningitis  of  the  convexity,  in  contra.st  to 
tubercular  meningitis,  which  latter,  as  we  shall  find,  has  a  preference  for  the  base 
of  the  brain,  and  hence  is  called  basilar  meningitis.  The  spinal  pia  mater  is 
sometimes  simultaneously  attacked,  but  not  st>  constantly  as  in  primary,  or  epi- 
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demic  meningitis.  Tlie  brain  is  almost  always  involved — tlie  iiiflammatioD  exindi 
aloDg  the  vessels  wbick  dip  from  the  pia  mater  into  the  cerebral  parenchyma.  It 
is  not  a  rare  tiling  to  find  nxinuto  abscesses  or  ecL-li^Tnoses  in  the  interior  of  the 
brain.  The  whole  pareiicbynia  is  usually  moist,  oedematous,  and  of  a  douphv 
conaastence.  The  meningeal  exudation  exerts  upon  the  brain  a  pressure  which 
gives  rise  to  important  synaptoms;  bj'  it  the  superficial  cerebral  convolutions  aft- 
often  considerably  flattened.  The  lateral  ventrieleH  almost  always  contain  luon? 
or  less  sero-piis, 

Clinical  History, — So  varied  are  the  primary  tliseases  which  may  entail  a  mtu- 
ingitis^  that  it  is  hardly  possible  to  make  a  sketch  of  the  disease  which  would  Riit 
all  cases.  If  tlie  niening-Jtis  comes  on  during  the  course  of  pyaemia,  piieumo«uii, 
or  some  other  severe  illness,  its  pi\i»i>er  symptoms  are  often  inextricably  confused 
with  those  of  the  primary  trouble;  and  when  the  skull  or  the  brain  has  been 
niechiuiically  injured,  it  is  very  bard  to  determine  whether  a  meninigritis  has  been 
exciteil,  l>eciiuse  the  trauma  may  of  itself  produce  such  serious  effects.  The  fol- 
lowing- deiicription,  therefore,  applies  chiefly  to  coses  of  apparently  primary  men- 
ing-itis,  or  to  cases  whei*e  the  meningitis,  althoug-h  secondary,  is  well  marked. 

The  beg-iniiing  in  such  cases  may  be  sudden,  or  it  may  be  somewhat  insldiousi 
Sometimes  the  grave  symptoms  appear  almost  at  once,  accomiianied  by  a  chill  and 
hig-h  fever.  Sometimes  there  are  for  a  while  indefinite  tuid  more  or  less  aiii^  j 
Otis  pi-odromata,  but  almost  always  it  is  the  licadache  which  first  attracts  attei>  i  i 
This  jiiTows  worse  with  more  or  less  rapiditj',  and  almost  always  becomes  Tory 
violent.  Exceptionally  it  may  be  insiguiJlctmt.  Not  iufrequeiitly  it  varios  cob- 
sidembly,  ]n'iug  much  worse  at  some  houi-s  or  on  some  days  than  on  others.  Tlie 
bx'ation  of  the  pam  is  sometimes  frTfntal,  sometimes  occipital,  and  sometimes  over 
the  wht)le  head.  Next  in  prominence  to  the  beadachej  particularly  in  the  lal^:r 
stages  of  the  disease,  is  the  mental  disturbance.  The  patient  c^jniplains  of  vcrtig»>, 
becomes  dull  and  stupidj  or  beg^ins  to  wander.  The  delirium  may  be  extremely 
violent,  but  u.sually  there  is  dcpi\^ssion  rather  than  extdtation,  and  the  slui-^r 
merges  into  coma.  That  the  headache  still  continues  may  be  inferred  from  tlic 
fix^quent  raising  of  the  hand  to  the  head  and  the  grimace  of  |jHin  whenever  tbe 
head  is  moved,  till  iixmlly  the  coma  becomes  so  profound  that  even  these  rBfloz 
actions  cease. 

Usually  these  g-cneral  cerebral  sjinptoms  are  attended  by  others  referable  to 
the  particubw-  locality  alTected.  The  neck  is  rigid.  This  is  most  marked  when 
the  posterior  fos.S4i  and  the  medulla  are  affected.  Tlien  there  are  all  sorts  of 
pamlytic  or  irrihitive  sjmiptoms  in  the  distribution  of  the  cranial  nerves,  matnlf 
due  to  lesions  of  tlie  nerves  where  they  emerge  from  the  base  of  the  brain  ;  thrrr 
is  demngement  of  the  molt>re«  oculi,  as  shown  by  paralysis  or  nystagmus  ;  tbe 
pupils  ai*e  unequal,  or  are  contracted  or  dilated,  and  do  not  react  to  light ;  there 
is  parcvsis  of  the  facial,  or  trismus,  or  grindijig  of  the  teeth.  All  tliese  s^\'mptoint 
may  appt^ur  txjually  plainly  in  Dther  forms  of  meningitis.  Sometimes  we  can 
detect  optic  neuritis  with  the  ophthalmoscope-  Other  symptoms  are  dae  iotet^ 
bral  disturbance,  *)ften  api>a3*ently  located  chiefly  in  the  cortex.  Thus  there  may  be 
twitchings  of  individual  muscles,  or  even  prt>nounced  convulsions  in  one  or  mott 
limbs,  or  paralysis  of  one  extremity  or  of  half  the  body.  Sometimes  the  autopsy 
expIaiiLS  these  phenomena,  but  often  we  fail  to  find  any  marketl  anatomical  lesion 
to  corresixjnd  to  them,  and  are  obliged  to  ascribe  them  to  circulatory  or  functioDal 
derangement. 

Of  the  remaining  symptoms,  the  fever  is  most  important.  Almost  always  the 
temperature  is  decidedly  elevatwl.  not  infi'equently  reaching  104"  or  105"  (-W-IO'S' 
C).  The  fever  is,  however,  very  irregular.  There  may  bo  repeated  chills  with 
great  elevations  of  temperature.     The  pulse  is  generally  rapid,  and  often  som^ 
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what  irregular.  Exceptionally  it  is  lesa  frequent  than  normal,  Ijecause  of  f*ercbral 
compression.  Voniiting  is  not  a  i-are  symptom,  particularly  at  first.  There  is 
almost  invariably  constipation,  and  the  abdomen  is  often  tense  and  ci^>ncavo.  The 
urme  is  scanty,  and  often  contains  a  trace  of  albujnen.  Secondary  diseases  are 
aometinies  fuimd  iwst  mortem,  such  as  lobular  put^inionia,  due  to  inhalation  of 
food  durino:  the  comatose  state. 

The  entire  course  of  tlie  disease  occupiej?  only  a  few  days  in  very  acute  caA^ 
and  scarcely  ever  exceeds  a  week  or  ten  days.  The  termination  is  almost  sure 
to  be  fat^L  In  the  few  cases  of  i-ecovery  which  have  betu  rei)orted  the  diagnosis 
is  doubtful.  In  most  instances  deep  coma  prt^cedes  death,  though  sometitucs  it  is 
usheiieil  in  by  cnnxmlsions.  Tliere  is  often  a  great  riae  of  temi^ei-ature  (107 '5*,  42* 
C,  or  hijT;her)  before  the  close  of  life. 

DiagnoBit. — The  diagnosis  of  purulent  meningitis  is  sometimes  pi-etty  evident; 
but  it  may  be  veiy  obscure,  so  that  we  can  not  always  avoid  confounding  it  with 
other  severe  acute  diseases,  such  as  typhoid,  pyaemia,  and  general  tuberculosis.  In 
general  the  most  characteristic  s}Tnptom>s  of  any  variety  of  meningitis  are  intense 
heatlfiche,  rapid  on»«^t  tif  grave  cei*ebrul  disturbances,  delirium  and  insensibility, 
stilFnesa  of  the  neck,  and  disturbances  in  the  distribution  of  the  citmial  nerves 
(esijecially  impaired  motion  of  the  eyeball  and  optic  neiu'itis).  These  last,  although 
often  slight,  aiv  gcnenilly  present  ;  and  in  connection  with  these  separate  symp- 
toms we  must  also  always  consider  the  whole  coin-se  of  the  disease  and  any  a?tio- 
logical  fact4>rs  which  may  exist.  Ty|>hoid  fever  is  excluded  by  its  lusually  slower 
onset,  the  greater  delay  in  the  appearance  of  grave  cerebral  sj-mj^toms,  the  rose- 
sjjots,  the  greater  size  of  thesi>lof>n,  the  characteristic  stools,  and  the  peculiar  fever- 
curve.  Severe  septic  and  pya?mic  diseases,  including  ulcerative  end^icartUtis,  liki> 
wise  excite  cerebral  disluiljances  which  might  be  niisk^Mling,  but  tliese  disetises 
are  to  be  i*ecognized  by  their  aetiology  {external  wounds,  abortion,  etc.  >,  cutaneous 
ecchymoses,  septic  retinitis,  ssvelling  of  the  joints,  and  repeate<l  rigors.  Ura?mia 
may  also  simulate  meningitis.  Sometimes  the  character  of  the  urine,  and  the 
predominance  of  convulsions,  will  set  us  right,  but  not  always.  We  may  state 
in  r!onclu.sion  that  every  one  who  sees  many  cases  (including  oui-selves),  must 
repeatedly  have  met  with  patients  jyi-esenting  the  symptoms  of  a  severe  and  acute 
ceifbral  atrection  apjiai^ently  priuiary,  witliout  demonstrable  cause,  and  seeming  to 
justify  a  diagnosis  of  meningitis,  but  yet  yielding  post  mortem  no  signs  of  disease 
beyond  '"  hyj)erieinia,'*  '"  ccdeitiatous  swelling,''  and  similar  clianges  o^  only  sec^und- 
ary  importance.     We  are  as  yet  wholly  unable  to  exjjlain  such  C4ifies. 

Granting  that  meningitis  exists,  what  variety  is  present  i  Tbe  fctiology  is  a 
great  help  in  answering  this  question.  We  should  endeavor  to  learn  whether 
tliere  has  been  traumatism  or  some  old  car  trf>ul)le.  It  is  wpII  to  employ  the  avu-al 
speculum.  We  can  not  say  that  a  patient  has  epidemic  meningitis  unless  seveml 
cases  occur  simultaneously,  although  herjx's  is  very  characteristic,  as  it  apjiears 
only  exceptionally  in  other  varieties.  Usually  tubei*cular  meningitis  al»<:»  can 
be  diagnosticated  only  by  means  of  the  letiohjgy.  Its  symptoms,  of  •:y>ui'se,  are  in 
almost  all  i>articulars  identical  with  those  of  pundeiit  meningitK  Sometimes, 
however,  tubercles  can  \ye  detectetl  in  the  choroid  by  means  of  the  ophthalmo8cr>pe. 
For  fuHher  particulars  see  the  next  chapter. 

TreatmeEt.~The  tn^atmentof  the  dilferent  forms  of  meningitis  varies  but  little. 
Locally,  the  favorite  remethes  are  ice  applied  to  the  head,  which  should  l>e  shaved 
if  practicable,  and  hx-al  depletion  by  means  of  leeches  lM3liind  the  ears  or  on  the 
temples.  Many  physicians  recommend  cutting  otf  the  hair  and  rublung  in  anti- 
mouial  ointment,  or  applying  ethereiil  tincture  of  iodine.  We  have  never  tried 
tliis.  Cool  Uiths  with  douching  can  not  be  employed  unless  the  patient  can  be 
moved  without  too  nmch  pain.     For  violent  pain  or  gi'eat  restieaaness  we  must 
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use  narcotics.    The  best  is  morphine  suhcutaneoitslj.    We  can  not  hope  fof  much 
benefit  from  other  uiteroal  remedies,  such  as  iodide  of  potassium  or  calomel. 

Prophylaxis  demands,  above  all,  prompt  recourse  to  the  otolog'ist  for  auml 
trouble  of  any  kind,  mid  strictly  antiseptic  treatment  of  all  injuries  of  the  skuU. 


CHAPTER  111, 

TUBHRCULAR  MSNINGITI& 
{BatUar  McnitiffUis.) 

JEtiology.— Tuberculosis  of  the  leptomeninges  is  always  a  secondai^  aAection— 
a  sef|ur'l  t4i  previously  existing:  tubercular  disease  of  some  other  or^n.  Why  tl'" 
pia  mater  should  be  so  often  sing-led  out  for  secmidary  iufection  with  the  tuber- 
cular virus,  or  what  path  that  vinis  ti^avei'ses  to  re^ich  the  pia— about  lhe,se  qut?*- 
tions  we  know  very  little.  We  can  mei-ely  state  what  the  other  tuliercular  diseases 
ai'e,  which,  as  experience  shows,  entail  tubercular  meuingitis  most  frequenlly. 
Tliese  primary  atFections  may  be  of  themselves  prmliictivc  of  prra^^  clinical  phe- 
nomena, the  mening^itia  merely  adding-  to  the  complexity  of  the  picture.  Again, 
the  primaiy  trouble  may  not  have  betrayed  itself  at  all,  or  its  symptoms  may  liave 
been  long  ago  anTsted,  so  that  the  ni(^nin«"itis  seems  to  be  a  priniary  disease.  In 
some  ca^es  even  the  most  careful  ejramlnation  \vill  fail  to  detect  the  origin  of  the 
trouble. 

Tubercular  mcninj^itis  is  oftenest  a  sef{ncl  to  pulmonary  tuberculosis.  It  may 
appear  as  a  terniitml  complicMition  ui  cases  of  advaiu'e<l  phthisis,  or  it  may  come  on 
while  the  si^is  of  pulmonary  disease  are  as  yet  very  slight.  Next  in  order  a^^  a 
causative  affection  comes  tubei-cular  pleui-isy.  This  ori^ui  is  not  infrequent.  As 
wc  have  already  seen,  most  cases  i)f  apparently  primary  pleurisy  ai'e  due  to  tuber- 
cle. This  statement  is  sui>i>orted  by  the  fact  that  it  is  not  very  exceptional  for  the 
symptoms  of  tubeirular  meningitis  to  supervene  suddenly  upim  what  had  seemed 
to  be  genuine  convalescence  fi-om  pleurisj'.  In  childi-en,  and  sometinTCs  in  adults 
the  virus  may  be  carried  to  the  mening-es  from  cheei»y,  tul>ercular,  bronchial  or 
mesenteric  glands,  or  fnnim  tubercular  or  ''  fungous  *'  dise^ise  of  the  Ixuies  or  joints. 
Another  dauber  to  utlults  is  tubercular  disease  of  the  gen ito-uri nary  apparatus. 
It  should  alsii  be  noticed  that  a  single  large  tubercle  in  the  brain  may  lead  U^  mili- 
ary tul)erculosis  of  the  meninges.  In  short,  we  see  that  it  is  not  imixjssible  for  any 
tubercular  infiltration,  wherever  situated,  to  communicute  infe<'tion  either  to  the 
meninges  alone  (in  some  remarkable  way),  or  siumltinieously  to  them  and  many 
other  organs.  In  this  bust  case,  where  in  all  pn>l>ability  the  blood  carries  the 
virus  thrtjiigh  the  system,  the  meu'mgitis  is  nic'i*cly  a  piu-t  of  a  general  milhirj' 
tulierculosis  (see  page  23G),  When  the  meninges  jire  alone  or  pi-edominanlly 
affected,  there  must  l>e  sonie  iK'culiar  maiuier  of  iufection,  about  which,  how- 
ever, as  we  have  already  conft^sscd,  we  have  no  information. 

We  sometimes  hear  the  attack  a.scril>ed  to  such  causes  as  over-t*xertion,  mental 
excitement,  or  ti-aumatism ;  but  we  need  hardly  say  that  these  can  not  lie  ppo|jerly 
regarded  as  jctiological  factoi%  and  that  ustially  they  are  merely  coincidences. 
Age,  however,  does  have  an  influence ;  children  are  much  oftener  attacked  ihan 
adult-%  although  the  latter  also  are  liable  to  it. 

Pathology. — As  in  tuberculosis  of  serous  membranes,  so  in  tubeiTiUosis  of  tlie 
pia,  there  are  two  eilects  of  infection  tt)  be  distinguished  fiHim  e^ich  other:  il)  the 
development  of  the  sjMJcific  new  growth— that  is,  of  miliary  tubercles  ;  and  (2) 
the   inflammation.    The  relative  degree  of    these  two  varies.     Sometimes  the 
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tubercles  &ve  very  abuotliiiit  ntid  the  inHaimnatory  exudation  comparatively 
scanty;  and  in  other  cases  the  inflammation  is  considerable,  although  I'elatively 
fev%'  tutercles  are  disooveralJle.  The  tuljercles  are  ustially  found  in  gi*eatest 
number  along  the  course  of  the  larger  blood-vessels^  and  therefore  chiefly  in  the 
fuiTowa  and  clefts  of  the  surface  of  the  brain,  in  the  fisstiiv  of  Sylvius,  at  the 
chiaHina,  the  pons,  the  medulla,  and  the  cercbeLlum.  And,  in  general,  the  buiie  of 
the  brain  is  usually  more  atfectetl  than  the  convexity — hence,  as  we  have  said,  the 
name  of  ''basilar  menin^tis."  Thorct  are,  however,  exceptions  t43  this  rule.  Wo 
very  often  find  that  the  reg"ion  supplied  by  one  or  more  arteries  suffers  above 
other  parts;  this  must  be  due  to  the  manner  of  inft^otion.  The  inflammatory 
lesions  consist  of  In^ienienna,  usually  well  marked,  and  a  sero-g^elatinous  exuda- 
tion of  variable  amount.  That  this  exudation  is  partly  cellular  can  always  be 
proved  by  the  microscoi>e,  and  often  even  macrtjscopically  from  the  jyrreat  cloudi- 
ness of  the  pia;  but  still  we  seldom  And  enoug'h  to  justif}^  us  in  calling'  the  pro- 
cess one  of  g:enuine  purulent  nitlaramation.  Small  hrs-morrha^s  into  the  pia  are 
quite  oft«n  found.  The  brain  itself  is  usually  flatt4?ned  from  the  piM3ssure  of  the 
raeuingeal  exudation.  Often  the  inflammation  involves  the  bi-ain-substance  itself, 
as  sbov^^l  microscopically  by  tidiercles,  inllammatoi*y  chanjSjes,  and  capillary 
ha*morrhag"es.  The  ventricles  usually  con  tab),  altliou^h  not  invariably,  a  hydro- 
cephalic effusion.  This  led  earlier  observers  to  term  the  disease  "acute  hydro- 
cefjhuhis."  The  effusion  is  sei'ous,  but  g'enerally  tm'bid  fit>m  cellular  constituents, 
and  not  infrixpieully  tiniiftnl  with  bloo<i  The  choroid  plexus  is  eng^orjred,  and  may 
present  tubercles.  The  spinal  cortl,  in  the  majority  of  cases,  shares  in  tlie  tuber- 
cular disease.  Here,  U>o,  we  find  inflammation  of  the  pia  and  miliary  tubeix^los. 
This  fact  hfis  a  clinical  bearing;,  being  explanatory  of  many  of  the  symptoms. 

Clinical  History. — Tul)ercnilar  nicningritis  almost  always  be^ins  with  u  pro- 
dromal stage,  which  is  f>ften  brief,  but  may  last  one  or  two  weeks,  or  even  longer. 
The  patient  may  l>e  appaivntly  well  in'de  siipra)  until  this  comes  on,  or  he  may 
have  already  shown  signs  of  some  other  tubercular  affection.  He  now  feels  l>adly, 
at  any  rute,  and  begins  to  complain  of  headache,  worse  at  some  times  than  at 
others.  There  is  anorexia  and  very  often  constipjition.  Another  frocpient  pro- 
drome is  an  attack  of  vomitijijcr,  which  may  or  may  not  recur.  Sleep  is  dist\n*bcd, 
either  by  the  headache  or  by  a  ceilidn  jcf  neral  restlessness.  We  have  occasionally 
met  with  cases  wheit'  the  illness  liepran  Avitli  pronounced  mental  disturliance.  Tlie 
patient  liec-ame  irrational  and  stiid  and  did  queer  thinprs,  and  then  a  few  days  later 
there  appeared  distinctive  menin^-al  sjnnptonis.  In  two  patients,  who  were 
t*jpei's,  the  disease  Iwgfan  just  lilce  delirium  tremens. 

After  an  initial  ]>eriotl  of  variable  duration,  the  general  health  becomes  more 
and  moi-e  impaired.  The  headache  inci-cascs.  The  patient  t*xkes  to  his  bed,  be^ns 
to  l>e  delirious,  and  so<m  presents  weM-markf:^!  symptoms  of  g-rave  bi*ain  titmble. 
Intelligence  bei'omes  more  ajid  more  iinpaiit?d.  Tlie  jmtient  is  sleepy,  and  can  be 
r<nised  imperfectly  by  the  voice,  if  at  all-  At  the  same  time  he  is  usually  quite 
restless  at  first,  fi^nispinpj^  at  invisible  objects  in  the  air,  picking:  the  bedM-lothes, 
and  continually  moving-  his  legs.  The  dehrium  may  be  low  or  noisy:  the  iiatient 
may  keep  up  a  constant  singing  op  screaming  or  whistling.  Tlie  persistence  of 
the  headache  even  in  this  stage  is  shown  by  the  facial  contcirtions  and  complaints 
of  the  sufferer,  whenever  there  is  a  temporary  approach  to  consciousness.  Thei-o 
is  also,  as  a  rule,  decided  tenderness  in  the  nape  of  the  neck  on  pressure,  frequentlj^ 
accompanied  by  great  stiffness  of  the  neck.  Sometimes  there  is  stiffness  of  the 
entire  spinal  column,  and  pain  in  the  same.  This  is  certaiiily  due  to  the  coinci> 
dent  spinal  moningitLs. 

Another  gi'oup  of  symptoms  in  the  distribution  of  tlie  cranial  nerves  are  iden- 
tical with  those  seen  in  the  other  forms  of  meningitis.    Ptosis  is  not  infrequent, 
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on  one  or  both  sides,  <1ue  to  paresis  of  the  motor  ociili.  Tliere  is  strahisniuH,  ei 
iutenial  or  external.  Symptoms  of  irntatiou  of  the  nerves  governing  tho  mo^*-' 
meuts  of  the  eye  are  ver>'  frequent,  especially  in  the  early  stages  of  the  disease. 
Thus  we  aee  slow  involuntiry  lateral  movements  of  the  eyeballs,  and  sometimes 
nystagmus.  The  pupils  ai-r  often  im equal  :  they  may  be  enlarged  or  contracted, 
and  often  tliey  under^'o  miirked  iind  repeated  variations  in  size.  The  reaction  of 
the  pupils  to  light  is  iisimlly  Rlugg-Lsh,  and  may  be  abs*»nt.  With  the  ophtliaJ- 
moacope  we  find  not  mfrequently  neuritis,  or  nhoked  disk.  In  some  instaucefiK 
but  not  in  all,  we  find  also  tnberelea  in  the  choroid^  which»  of  course,  greatly 
assists  diagnosis.  Sometimes  there  is  occasional  twitching  in  the  distribution  of 
the  facial  nerve,  or  a  slight  ti>nic  contraction,  or  again  pai^esis  on  one  side.  The 
natural  explanation  of  all  these  plienomcna  is  that  the  nerve-trunks  are  tnte^ 
fored  with  at  the  base  of  tlie  brain,  whether  by  the  pressure  of  the  exudation  or  by 
participation  in  the  inflaminatory  process,  or  by  the  minute  haemorrhages  whidj 
sometimes  take  place  into  the  sheath  of  the  nerves. 

Disturbances  in  the  exti-emities  may  be  cansed  by  various  lesions.  M* 
symptoms  of  irriUvtiou  arc  appai-ently  refei*able  for  the  most  part  to  changes 
the  cortex  of  the  brain.  We  see  occasional  twitching  of  larger  or  smaller  gi-oi 
of  muscles,  or  rarely  convulsions.  These  latter  may  be  unilatei-al,  or  in  a  sin 
exti-emity.  Somefimes  there  is  well-marked  paresb  of  one  half  the  Itody  or 
paralysis  of  f)ne  limb,  or  there  may  be  aphasia,  although  it  is  only  in  a  |>art  of  the 
causes  tliat  we  find  |iost  mortem  any  lesion  which  explains  these  symptoms.  In 
most  cases  thei*e  is  a  particularly  large  collection  of  tubercles  in  certain  places 
uj>on  the  cortex  cerebri,  occasioning  a  local  compression  or  an  inflammatory  cwle- 
ma,  which  in  its  turn  excites  the  phenomena  mentioned.  Sometimes  the  brain- 
sulislanee  itself  is  found  in  a  state  of  I'ed  softening  underneath  these  .spots.  An- 
i>ther  and  not  very  rare  symptom  is  a  peculiiu*  stiffness  of  the  limbs,  due  either  to 
diret't  irritation  or  to  reflex  action.  The  reflexes  in  the  lower  exti'cmities  ai'e  gen- 
eially  exufr^'eratod  at  first,  but  later  on  become  diminished,  and  finaUy  abolished. 
The  reflexes  upon  one  side  may  be  more  vigorous  than  upon  the  other.  As  to 
sensation,  it  is  hard  to  reach  definite  conclusions,  because  of  the  patient^s  stupor. 
Sometimes  thei'e  is  well-marked  cutaneous  hy^iera^thesia,  probably  referable  to  an 
tmj)Iication  of  the  spinal  conl  in  tlie  pixx-ess. 

The  l>eliiivior  of  the  pulse  and  tcio|M:Tuture  is  interesting.  The  temperature 
is  usually  elevated,  but.  <»ften  only  to  a  slight  extent — that  is,  vary^ing  between 
l(30"Ji'  and  102"  (38"  and  :«)'  C).  Often  the  temperature  falls  quite  low,  only  to 
riMc  again,  the  alternations  In-ing  at  irregular  intervals.  Exceptionally  the  tem- 
perature may  remam  high  (104°  F.,  40"  C)  most  of  the  time.  Toward  the  end 
there  is  usually  a  decided  change  in  temperature,  either  upward  or  downward. 
In  many  in.stances  tliere  is  a  very  hjw  tempei-ature  before  death;  in  two  cases  we 
have  seen  a  temf>erature  of  87-8^  (31'  C).  Or  the  temperature  may  rise  to  lOfi" 
(41''  C.)  or  higher  just  before  death.  The  puLse  Is  often  abnonnally  slow  in  the 
eaj'ly  stages  of  the  disease,  even  numbering  only  40  to  50  beats  per  minute.  This 
is  referable  witlunit  doubt  to  the  incixjiised  intTa-cranial  pressure.  Iiater  on  tJie 
pulse  becomes  small  and  nipid.  The  tmusition  may  be  very  sudden.  The  vugus 
is  at  first  irritated,  and  then  pai*alyzed.     The  pulse  is  often  irregular. 

Respimtion  is  generally  moderately  accelerated.  If  the  breathing  is  very  deep 
and  rapid,  we  should  always  think  of  .-simultaneous  miliary  tul>eix:*ulosi»  of  the 
Imigs,  Towanl  the  close  of  the  disease  the  I'espiration  often  assimies  tlie  Cheyne- 
Stokes  type:  there  is  a  long  pause,  followed  by  verj'  snix-rficial  and  gentle  respi- 
ration, which  gradually  grow^  deepei*  and  deeper,  then  diminishes  again,  and  is 
succeeded  by  another  complete  pau.'je.  This  symptom  is  always  mast  ominous,  for 
it  iniUcatcs  that  the  excitability  of  the  ix?spii*ator)'  center  is  already  greatly  impaired. 
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Syrnptoms  referable  to  still  other  organs  are  few.  Vomiting  is  rare  in  the 
later  stages  of  the  disease.  The  abtlomen  often  presents  a  •*  boat^shaped  "  concav- 
ity, as  the  result  of  tonic  muscular  contractioa,  and  is  hard  and  tense.  There  m 
almost  alw.ays  coQ.stipation.  The  spleen  may  hti  aoniewliat  enlarged.  The  urine 
sometimes  contains  a  trace  of  albumen.  On  account  of  the  ilmwsiness,  it  is  usu- 
ally voided  in  the  bed  or  retained  in  the  bladder.  Almost  invariably  there  is  rapid 
uim'a£uius. 

The  entire  duration  of  tubercular  mening'itis  varies  somewhat^  chiefly  becauw 
of  the  varied  length  of  the  fii-st  stage.  When  the  disease  is  once  fully  developed, 
the  illness  seldom  lasts  more  than  tliree  to  ten  days  longer.  Freciuently  the 
illness  is  divided  into  three  stages  :  1.  The  stage  of  cerebral  irritation,  with  head- 
ache, stiff  neck,  vomiting,  and  delirium  ;  2.  The  stage  <jf  cerebral  compression^ 
chiefly  due  to  the  hydr«jcephalus,  and  causing  drowHiness,  slo^sTjess  of  the  pulse, 
paral>*sis  of  the  motorea  oculi,  hemiplegia,  etc. ;  and  :J.  The  paralytic  stage,  pi^ 
aenting  deep  coma,  relaxation  of  the  previously  contracteil  muscles,  accelerated 
pulse,  and  marked  variations  of  temperature.  Such  a  di^Tsion  is  too  diiigrammatic 
to  correspond  accurately  to  the  real  phenomena,  but  will,  nevertheless,  often  aid 
us  in  getting  a  general  idea  of  the  courw*  of  the  disease. 

The  termination  of  tubercular  menijigitiK  seems  to  be  inevitably  fatal.  Sooner 
or  h^ter  the  patient  loses  con.%iouaiie9s  completely^  his  pulse  grtnvs  very  small  and 
rapid,  Ids  respirations  iiTegular  and  intermittetit  (Cheyne-Btokes),  his  temperature, 
as  we  have  said,  either  rises  high  or  falls  fai-  below  normal,  and,  finally,  death  is 
ushered  in  by  a  paralysis  of  all  the  vital  functions.  A  few  phj-sicians  have 
reptirted  cases  of  recovery ;  but  was  the  diagnosis  correct  ?  While  we  would  by 
no  means  abs4;bite!y  deny  that  recovery  from  tulj»ercular  meningitis  might  i:H?cur, 
it  would  ccHainly  be  very  tUlficult  to  prove,  in  any  fiarticular  instance,  that  such 
a  thing  had  hap|>ened. 

Tubercular  MeniiigitiA  in  ChUdreiL— Tlie  disea.se  is  so  prone  to  attack  children 
that  it  seems  desirable  to  subjoin  a  few  remarks  about  the  peculiarities  of  the  affec- 
tion as  observed  in  them. 

Often  tlie  little  patient  is  pale  and  weakly,  with  tubercular  antecedents;  but 
sometimes  appiiretitly  healthy  and  vigorous  children  are  attacked-  Tul>ercular 
meningitis  may  Imj  the  sequel  of  measles,  whrniping-cough,  or  some  other  disease, 
which  has  «x:casioncd  the  development  of  the  tubercular  pi-ocess.  Usually  the 
sevei-er  symptonLs  are  precluded  by  a  rather  long  pr<jdr(jnial  sttige,  during  which 
the  child  is  fretful,  eats  little,  and  grows  thin  and  pale.  In  children  as  well  as 
adults,  the  second  stage  is  generally  ushei-ed  in  by  heailache  and  vomiting.  The 
headache  is  not  ver>^  often  violent ;  but  children  eimiplain  with  remarkable 
frequency  of,  pain  in  the  abdomen  and  chest.  The  cause  of  this  symptom  is 
unknown.  The  pulse  is  almost  invariably  slow,  often  somewhat  irregular,  and 
it  freciuently  undergoes  surprisingly  rapid  changes  in  rate — for  example,  varjMng 
twenty  or  more  beats  inside  of  a  few  hours.  Very  early  the  child  becomes  dull 
and  drowsy.  Frequently  it  emits  a  pecidiar  deep  sigh,  or  that  sud<len  loud  sci^eam 
or  "  cephalic  cry  "  which  physicians  long  ago  learned  to  I'ecognize  and  fear.  The 
symptoms  referable  to  the  cranial  nerves  and  the  nervous  disturbances  in  the 
limbs  are  .sinnlar  ti>  those  seen  in  adults.  Strabismus  is  almost  constant.  Very 
often  there  is  trismus,  and  a  di.stinctly  audible  grinding  of  the  teeth,  most  dis- 
tressing to  the  by-standers.  Tt^msseau  laid  weight  upon  the  appearance  of  red 
spt:»ts  itache8  c^ribrahs)  ujxm  the  skin  after  it  has  been  mechanically  irritated; 
but  these  have  no  diagnostic  value.  They  are  due  to  increased  reflex  action,  and 
are  seen  in  all  sorts  of  acute  di.sea.ses.  The  fever  is  geuej^lly^  as  in  wlult«.  not 
very  high,  IW  to  102"  (38'*-39"  C).  Respiration  is  usually  rapid,  and  often  is 
irregular. 
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The  change  from  bad  to  worse  is  almost  always  announced  by  a  rapid  iin 
ill  the  poise-rate,  to  160  or  200.     The  child  becomes  completely  coaiatose.     V< 
of  ton  thej-e  are  repeated  epileptiform  convulsions,  either  universal  or  affe 
single  extremities.     Death  ia  usually  preceded  by  a  decided  rise  in  temperature. 

Diagnosis.— When  the  symptoms  are  pronounced,  the  dia^osis  of  meningitin 
i.s  easy,  and  we  have  merely  to  determine  ju.st  what  variety  is  before  us, 
the  disease  is  due  to  tu1>erculosis  is  never  to  be  ascertained  by  means  of  tl 
mening-eal  symptoms  themselves^,  but  is  rendered  possible  only  by  the  aetiology,  if 
that  be  discoverable.  Here,  as  in  aU  tubercular  diseases,  we  have  chiefly  to  con- 
sider (1)  heredity  and  (2J  the  evidence  of  previous  or  existing  tubercular  affections 
in  other  parts  of  the  body.  Under  this  second  head  are  to  be  considered  scrofula, 
diseases  of  the  lK>nes  and  joints,  pulnnmary  tuberculosLs,  pleurisy,  and  tuberculosis 
of  the  genitals  or  of  the  choroid.  If  our  search  be  unsuccessful,  we  may  some- 
times get  a  hint  of  the  truth  from  the  general  appeai'ance  of  the  jjatieut :  for 
example,  he  may  be  pale,  or  namjw-chested.  And,  again,  the  absence  of  trauma, 
aural  disease,  or  epidemic  meningitis  will  make  tuberculosis  more  probable. 

In  its  early  stages,  or  when  it  varies  from  the  usual  course,  tuberculai*  menin- 
gitis may  be  very  difficult  to  diagnosticate.  This  is  particularly  true  when  the 
patient  is  a  child.  The  early  malaise  and  vomiting  are  treated  as  "ordinary 
gastric  catarrh"  until  the  grave  cerebral  .symptoms  disclost^  the  mistake  in  diag- 
nosis. In  such  ca.ses  we  should  be  careful  not  to  disregard  the  initial  slownesB 
and  iiTegularity  of  the  pulse.  This  alone  should  make  our  prognosis  guarded. 
The  fever  may  be  prominent  at  the  oi:>mmencement,  and  tempt  us  to  call  the  caae 
one  of  incipient  typhoid  fever;  and,  indeed,  the  correct  diagnosis  is  often  impos- 
sible until  the  disease  develops  further.  In  regard  to  this,  see  the  preceding 
chapter  on  purulent  meningitis,  where  tlie  exclusion  of  severe  septic  diseases  and 
of  ursemia  is  tdso  considered. 

Before  the  autopsy  we  must  remain  in  great  uncertainty  as  to  the  number  and 
distribution  of  the  tubercles,  the  existence  of  a  large  etfusion  into  the  lateral 
ventricles,  etc.  We  are  often  amazed  at  the  post-mortem  examination  by  the 
api>arent  insignificance  of  the  lesions  Paralysis  of  the  cranial  nerves  (eyes,  face) 
implies  that  the  l>ase  of  the  brain  is  gravely  atfected.  If  such  syrai>toms  are 
absent,  and  there  are  mental  disturbiinces,  and  motor  symptoms  of  irritation  dis- 
played in  the  extremities,  we  are  led  to  infer  meningitis  of  the  convexity.  If  tJie 
nervous  disorder  be  mainly  imilaternl,  we  may  assimie  that  one  hemit^phere  is 
moi-e  atTectetl  than  the  other. 

Treatment,— However  hoijeless  the  prosjiect,  we  are  nevertheless  bound  to 
emp]o3^  all  the  remedies  at  our  command,  as  in  other  forms  of  meningitis. 
Above  all,  we  should  be  thoi'ough  in  applying  ice  to  the  head,  and  may  also  try 
local  depletion  and  lukewarm  baths,  with  douching.  The  inunction  of  mercurial 
ointment  has  also  been  recommended.  The  most  common  internal  remedies  are 
calomel— half  a  grain  to  a  gi*ain  (grm.  0tK'M)*05)  for  a  child  every  two  hours — and 
infusion  of  .senna.  Iodide  of  potassium  may  also  be  freely  given,  fifteen 
daily  to  a  child,  and  two  or  three  times  as  much  to  an  adult  Whether  it 
any  good  is  extremely  doubtful.  If  the  patient  ia  very  restless,  narcotics 
indispensable.  Stimulants  are  often  given  in  the  last  stage  of  the  disease;,  \m% 
generally  without  effect. 

About  prophylaxis,  we  need  merely  refer  to  the  general  statements  on  page 
231,  in  rcgai*d  to  prophylaxis  from  the  various  tubercular  diaeaaes. 
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THROfiCBOSIS  OF  TH£  CEREBRAX.  SINUBEa* 

iEtioloi^  and  Pathology. — The  sinuses  of  the  dura  mater  sometimes  present  a 
thmmbosis,  under  eiivunistanoes  sitnilar  to  those  Avhich  induce  the  same  process 
ill  other  veins.  The  most  frequent  fK-oasino  for  such  thrombosis  is  marasmus, 
iuiwever  bmuErhfc  aljout,  with  the  acconipanyin§^  feebleness  of  circulation.  This 
is  the  explanation  <>f  those  not  very  rare  cases  found  among*  wretched  and  ill- 
uourishe<l  children  in  the  first  year  of  life,  and  alsr>  amon^  aduhs  in  a  similar 
physical  condition,  as  in  phthisis.  In  many  of  these  instances  passive  congestion 
also  seems  to  contribute  to  the  formation  of  the  thrombus. 

Half  way  between  marantic  thrombosis  and  the  inHammatory  variety  imme- 
diately to  be  described,  come  those  C4ises  which  are  seen  in  typhoid  fever  and 
other  severe  acute  infectioas  diseases.  Here  the  specific  vims  apparently  plays 
an  imjxirtant  part  (just  as  in  thrombosis  of  tlie  femoi*al  vein),  although  very 
likely  the  cardiac  weakness  als^i  piTimotes  the  thrombosis. 

Genuine  intlammatory  thrombosis — that  is,  thi*omliosLs  in  connection  with  real 
pWebitis  of  the  sinus — is  almost  always  due  to  the  extension  of  inflammation  fiT»m 
some  nei4,''hboring  part.  Tlie  most  fruitful  cause  is  suppuration  in  the  petrous 
bone,  tlie  result  of  otitis  or  caries.  This  spreads  to  the  walls  of  the  transverse  or 
j>etrosal  sinuses,  which  ai^e  close  by.  Also  wounds,  necrosis,  or  other  affections  of 
other  crauiid  bones  may  excite  thi-ombosis  ;  likewise,  although  seldom,  deep- 
seated  inlhimmation  of  the  s<^ft  [larts  of  the  licad  and  face,  like  large  furuncles  or 
erysipelatous  abscesses,  may  produce  the  same  result. 

Thrombosis  due  to  marasmus  is  most  frequently  found  in  the  superior  longi- 
tudinal sinus,  while  the  injfiammatory  variety  usi»ally  occupies  either  the  trans- 
verse, peti-osal,  or  cavenious  sinuses.  Of  course  the  thi-ombus  may  grow  out  fi-om 
its  original  sinus  intri  neighbtjrijig  ones.  Important  clinical  symptoms  are  caused 
by  secondary  venous  stasis  in  tlie  veins  which  enjpty  into  the  occluded  sinus. 
These  symptoms  are  most  pronounced  when  ihe  longitudinal  sinus  is  ntrectod  ; 
objectively,  we  find  the  meningeal  veins  which  lie  on  the  surface  of  the  brain  dis- 
tended and  tortufHis;  and  often  there  ai*e  extensive  meningeal  ecchym«jaes.  Even 
the  cerebral  parenchjTna  beneath  shows  distinct  evidence  of  passive  congestion, 
and  minute  capillary  lia^niorrhages  have  been  repeatedly  found  in  it. 

Symptomi, — In  some  instances  moderate  thrombosis  of  the  cei*ebral  sinuses 
has  been  found  post  mortem,  although  there  had  bwn  no  sjTiiptom  suggesting  it 
before  death.  In  other  cases  the  thromlxisLs  does  excite  undeniable  cerebral  di.s- 
order,  but  the  symptoms  are  so  general  and  ambiguous  that  the  most  we  can  do 
is  to  suspect  the  existence  of  the  clot  without  being  at  all  certiiiji  about  it. 

Sinus  tlux>mbosLs  in  marantic  children  usually  caiLses  coma,  stiffness  of  Hie 
neck  and  back,  strabismus,  nystagmus,  and  sometimes  clonic  spasms  in  the  face 
and  limbs.  The  sympl*>ms  in  adults  are  similar,  comprising  headache,  drowsi- 
ness, occasionally  delirium,  sometimes  coma,  and  varj'iiig  symptoms  of  irritation 
or  of  paralysis  in  the  distribution  of  the  cranial  nerves  (nystagmus,  strabismus, 
trismus)  and  in  the  extremities.  But  even  all  these  symptoms  are  insnthcient  to 
make  the  diagnosis  certain.  They  must  bo  re-e)iforced  by  certain  other  phenom- 
ena more  distinctly  referable  to  the  peculiar  circulatory  disturbances  occasioned 
by  the  thromlxwis.  Occlusion  of  the  cavernous  sinus  sometimes  excites  well- 
marked  symptoms  of  stasis  in  the  ophthalmic  veins.  Thus  the  retina  may  be 
seen  through  the  ophthalmt>scope  to  be  passively  congested,  there  is  owlema  of 
eyehds  and  the  conjunctiva,  the  eyeball  is  unusually  prominent,  and  the  frontal 
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vein  is  distended.  In  case  of  an  inflamnmtory  thrombosis,  the  i^riphiebitic  swell- 
ing may  cause  symptoms  in  the  distribution  of  the  neighboring"  nerves,  especially 
paresis  of  the  oculo-molor  or  abducens,  or  trio^minal  neuralgia.  In  thrombosis  of 
the  transverse  aiiius  an  cedeinatous  swelling  is  occasionally  seen  behind  the  ear,, 
near  the  mcustoid  process.  If  the  clot  projects  into  the  petrosal  fiinus  or  even  actu-j 
ally  into  the  internal  ju^lar,  the  lower  part  of  this  vein  collapses.  And  U 
much  as  the  external  jugidar  can  eraptj^  itself  with  unus\ial  ease  into  the  unfilled 
internal  jugu.lai"  vein,  the  external  jugular  is  also  affected  and  becomes  less  promi- 
nent upon  the  affected  than  upon  the  normal  side.  Sometimes  it  is  even  possible 
to  feel  the  thnjmbus  in  the  internal  jugular.  Such  thit>mbosis  causes  pain 
swelling  in  the  neck  on  the  abnormal  side.  When  the  su|>erior  longitudini 
sinus  is  blocked  up,  there  are  HymptouLs  t)f  nasal  engorgement  (epistaxis), 
distention  of  tlie  vein.s  al)out  the  temples,  which  veins  are  connected  with  tlie  Ion- 
gitiulinal  sinus  by  emissary  veins.  We  must  confess,  however,  that  all  these 
special  symptoms  are  comparatively  rare,  and  often  difficult  of  demonstration 
even  when  present. 

The  symptoms  become  more  complex  where  thei'e  is  a  suppurative  phlebitis, 
because  there  are  usually  pytemic  sj^nptoms  as  the  disease  progresses.  Thus, 
there  may  be  rigors  and  high  fever,  pidmonary  abscess^  suppurative  arthritis,  etc, 
Wc  have  alivady  mentioned  the  combination  of  thrombosis  of  a  sinus  with  puru- 
lent meningitis. 

The  prognosis  is  alnjost  always  bad,  both  I  because  of  the  nature  of  the  cai 
tive  disease  and  l>ecause  of  the  grave  cei*ebral  derangement  or  the  secondary^ 
pyaemia.     Treatment  can  be  only  symptomatic. 
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DZSTURBAKOES    OF    OraOtri.ATION    IN   THS    BRAIN. 

{enthral  H*/p<rmnia,     Ccrrbral  Anamia,) 

It  is  presumable  that  so  sensitive  an  organ  as  the  brain  is  much  influenced  even 
by  slight  disturlMUJces  of  cii*culation  ;  but  a.s  yet  we  have  comparatively  little 
knowledge  of  the  production  and  character  of  such  disturbances,  their  very  exist- 
ence lieing  very  difficult  to  demonstrate.  Thei'e  are  many  instances  where  marked 
cerebml  symptoms  juslify  the  assumption  that  the  brain  is  in  some  abnoiTiial  con- 
dition, and  yet  wheiv  there  ai-e  many  arguments  against  any  marked  anatomical 
lesion.  Here  we  am'mise  that  there  is  some  circulatory  derangement^  although 
we  have  no  actual  and  direct  argiuuents  to  rely  upon.  For  example,  we  refer  to 
this  cause  certain  case-s  of  lieadache,  sensations  of  pi*essure  in  the  head,  vertigo. 
general  hyperaesthesia,  and  of  that  protean  and  nevertheless  easily  distinguishable 
disease  knowTi  as  cerebral  neurasthenia  iq.  v.).  At  present,  however,  wo  can  m 
determine  how  far  circulatory  disturlKinces  ai'e  actmdly  concerned  in  these  casea^ 
or  of  what  kind  they  are,  or  whether  thei*e  may  ntit  be  pun?ly  fuuctional  dis- 
ease of  the  brain  entirely  independent  of  changes  in  the  blood-vessels. 

Certain  gi-oups  of  cerebral  symptoms,  wliich  come  on  in  {jaroxysms,  seem  the 
moat  clearly  referable  of  all  to  circulatory  disturbance.    There  can  hardly  be  a 
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doubt  that  the  plienomeuon  known  as  faintmg  or  sj^icope  Is  due  to  sudden  cerebral 
mia.  As  is  well  known,  fainting  is  usually  tlie  result  of  a  clearly  demon- 
ic cause.  Frecjueut  and  familiar  causes  arc  emotional  excitement,  terror, 
unusual  psychical  impressions  (like  the  sij^rht  of  blood),  the  influence  of  g-reatheat, 
or  great  physital  strain,  as  by  long  standing-.  Tiie  condition  of  the  stomach  has 
certainly  a  gr-eat  ijifluence  in  many  cases.  There  are  many  persims  who,  if  they 
go  long  beyond  the  usual  time  without  eating  (particularly  without  breakfast),  arc 
very  liable  to  syncope.  Some  individuals  are  esi>ecially  subject  to  fainting  fits, 
uch  persons  are  often  slight  and  anaemic  (for  example,  convalescents),  but  some 
re  in  appearance  r<:>bust  and  vigorous.     Many  children  are  subject  U)  fainting. 

Just  what  causes  the  cerebral  ana?mia  in  all  these  cases  is  dt)iibtful.  Mental 
excitement  is  usually  supposed  to  lead,  in  fainting,  to  a  conti-action  of  the  minute 
cerebral  arteries.  It  is  not,,  however,  impossible  that  in  these  cases  also,  as  in 
others,  sadden  cardiac  weakness  Ls  one  factor,  allhough,  if  so.  it  is  strange  that  we 
never  see  a  trace  of  cj-aiiosis.  Where  the  attack  is  apparently  oonntx'ted  with 
unusual  coiulitions  of  the  abdominal  organs  we  are  reminded  of  the  relations  of 
the  splanclinic  nerve  to  the  lieail  (Goltz's  exi>eriment  of  beating  the  belly  of  a 
frog),  and  of  the  possibOity  that  the  bniin  might  be  left  anaemic  if  the  abdtiminal 
vessels  sudtlenly  dilated  and  absorl>ed  a  large  prop<jrtion  of  the  wh(de  blood- 
supply. 

The  symptoms  of  an  onlinary  fainting  tit  are  known  to  every  one.  There  are 
usually  certiiin  prodromata.     The  perstin  Ijegins  to  "  feel  badly."    Dizziness  comes 

tb€  senses  arc  confused,  the  ears  ring,  there  are  sivots  before  the  eyes  or  total 

kneflB,  the  floor  seems  to  move,  and  surrounding  objects  begin  to  spin  around. 
All  this  is  almost  always  accompanied  by  nausea,  and  sometimes  there  is  actual 
vomiting.  If  the  i>erson  can  lie  down  promptly  the  attack  is  sometimes  averted 
ithout  complete  loss  of  cotisciousness.  Otberwisi^  thei-c  is  unconsciousness  for  a 
time  varying  from  some  minutes  to  even  a  half-hour  or  longer.  Wliat  the  by- 
stander notices  most,  even  at  the  firsts  is  the  pallor  which  overspi*eads  the  face  and 
often  becomes  esctreme,  and  which  is  the  visible  expression  of  the  coincident  cej-e- 
bral  anaemia.  Very  often  the  face  and  body  are  bathed  in  cold  pci'spiiation.  The 
pulse  is  usiuilly  small  and  rapid. 

There  is  no  real  danger  in  an  ordinary  attack.  The  most  important  therapeu- 
tic measuiH?  is  to  lay  the  patient  horizontally  as  soon  as  possible,  to  favor  the 
return  of  blood  to  the  brain.  Mild  stimulants  should  also  l>e  employed;  the  face 
should  lie  sprinkled  with  cold  water,  the  temples  i-ubbod  with  vinegar  or  cologne- 
water;  brandy  or  wine  should  be  administered.  We  can  overcome  a  tendency  to 
fainting  fits  only  by  strengthening  the  constitution. 

The  results  of  chronic  cerebral  anaemia  are  observable  wheu  the  cerebral  con- 
dition is  part  of  excessive  general  ansemla.  AJraout  all  cases  of  chlon)siH,  per- 
nicious anjpmia,  and  acute  aniemia  from  loss  of  blood  (as  in  uleor  of  the  stttoiach) 
displiiy  most  plainly  the  symptoms  of  cerebral  ana?mia.  The  phenomena  are 
essentially  the  same  as  in  sjmcope,  only  less  in  degree.  CJonsciousness  is  main- 
tained, except  in  the  worst  cases,  A  sort  of  persistent  drowsiness,  however,  often 
attended  by  frequent  gaping,  ts  one  of  the  most  const^mt  symptoms.  The  patient 
is  most  distressed,  as  a  rule,  by  loud  tinnitus  aurium,  persistent  nausea,  and  some- 
times by  obstinate  headache.  All  these  symptoms  are  aggnivated  if  the  patient 
sits  up  in  beti,  and  are  least  marked  when  he  lies  as  quietly  as  ixjssible  in  a  hori- 
zontal position.  The  ti-eatmeut  of  this  condition  is  of  course  identical  with  that 
of  the  causative  disease  and  ihe  general  anfemta. 

Cerebral  hy]X'niemia,  like  cerebral  amemia,  may  be  either  chronic  or  paroxys- 
mal. Of  the  chronic  variety  we  know  almost  nothing.  It  seems  dtmbtful,  to  say 
the  least,  whetlier  there  is  really  a  '*  general  plethora^"  or  whetlier  tho  headache 
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and  vertigo  that  **  full-blooded  '*  persons  complain  of  are  due  to  hypeiwrnia  of  f 
brain.  Nor  have  we  any  direct  pnjof  that  tlie  cerebral  symptoms  resulting  from 
cbronic  iKiLsonijig  (alcohol,  tobacco),  or  from  persistent  mental  overnexertion,  are 
brought  about  by  lij^pencraia,  as  some  jissume,  and  not  rather  by  functional  dis^ 
order  of  the  nervous  elements  themselves. 

We  have  the  best  reason  to  ehtiin  cerebral  hyp€ra?mia  as  the  cause  of  cerebral 
symptoms  in  instances  of  ^^cei'ebral  congestion"  or  "rush  of  blood  to  the  head." 
There  is  a  more  or  less  sudden  appearance  of  general  excitement,  with  a  sensatiou 
of  warmth  in  tlie  head  and  neck,  strong  pulsation  of  the  carotids,  a  red  face,  gen- 
eral hypertesthesia  and  irritability,  he.adache,  vertigo,  tinnitus,  spots  beiore  the 
eyes,  aud  nausea.  An  atlaek  lasts  half  an  hour  to  an  hour.  Appai-ently  there  ia 
vaso-motor  disturbunee,  caiLsing  a  sudden  enlargement  of  the  cerebiitl  bltMxl* ves- 
sels, and  due  either  to  a  paralysis  of  the  vaso~cnnstrictj(>i"s  or  to  a  stimulation  of  the 
dilators.  In  severe  cases  there  may  be  maniacal  excitement,  or  there  may  be 
stuiw»r  and  dmwsiness  and  other  symploma  of  lowei'ed  intellectual  activity,  resem- 
bling a  slight  aiKjpIectio  attack  (see  a  later  chapter).  In  such  a  caae  we  can  nol 
detc*rminc  whether  thero  is  hypenemia  alone,  or  whether  Ihei-e  is  not  some  further 
lesion,  like  a  small  hiemorrlmge. 

In  tiM'ating  cougestion  we  should  keep  the  patient  as  quiet  as  possible,  with 
head  and  shouldei-s  raised;  and,  secondly,  we  shouI<i  endeavor  to  draw  the  blood 
away  from  the  brain.  This  purpose  will  be  served  by  hot  ftjijt-batlis,  sinapisaifl 
aj^plied  to  the  chest  and  the  calves,  and  purgatives,  like  seium.  or  colocynth.  It  is 
also  beneficial  to  apply  cold  to  the  head.  In  a  severe  case  it  is  proper  to  put 
leeches  to  the  temples  or  the  mastoid  processes. 

To  prevent,  tis  fai*  as  possible,  the  recurrence  of  the  attacks,  we  must  have 
regard  to  the  general  ctmstitution  of  the  patient.  We  may  mention,  as  of  chief 
importance,  diet  (no  alcohol)  and  a  course  at  some  watering-plae^,  or  "cold-water 
treatment." 


CHAPTER  XL 


OZ2NERAI.    PHBUMINAHY  RSMARKS    ITFON  THS    I.OOAIJZATION  OF 

OER£6RAIi  DI81IA8E6. 

(  Topical  Diatjnogi^  of  Vcrebral  Lf^ionJt,) 

The  physiological  relations  of  the  brain  are  such  that  the  symptoms  of  oere- 
d  disease  are  determined  to  a  greater  extent  by  the  locality  than  by  the  nature 
the  lesion.  If,  for  example,  there  arwes  at  any  place  a  break  in  the  con- 
tinuity of  the  cerebral  motor  tract,  the  residt,  as  we  already  know  (see  pa^  586X 
is  hemiplegia  upon  the  opposite  side  of  the  body.  Tlie  result  is  precisely  the 
same,  whetlier  the  interruption  is  due  to  a  haemorrhage,  an  abscess^  a  new  grc:»wth^ 
or  an  emlK)lic  softening.  If  in  any  way  the  function  of  the  motor  fibers  is  sus- 
pended, then  the  necessary  sequence  in  every  case  is  a  paralysis  of  defirdte  extent 
and  definite  characterislics.  Much  the  same  may  be  said  of  many  other  8;^miptonis 
which  appear  when  there  is  a  lesion  of  one  or  more  definite  places,  but  whicti  are 
never  referable  to  a  special  abnormal  process,  regartlless  of  the  portion  of  brain 
tJierehy  affected. 

However  self-evident  these  simple  statements  may  appear,  it  required  a  Iod^ 
time  for  them  to  gain  universal  acceptance  among  physicians.  The  chiei  cause  of 
this  was  tlie  conception  entei-tained  by  the  older  pliysiologiste  in  regard  to  the 
functions  of  the  brain,  Floui^ns,  bi  1842,  taught  tliat  functionally  all  parts  of  the 
cerobrum  were  alike,  and  therefoi*e  any  one  part  could  act  vicariously  for  any 
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other;  and  thi»  view  had  nimieroiis  atlherents  among'  pliysicianR,  as  well  as  physi- 
olog-ists.  It  was  neverfheleps  experience  at  the  bedside  and  the  autopsy-table 
wliich  first  led  to  observations  and  discoveries  irreeoncilable  with  tliis  view. 
Alxjve  all,  it  w^as  tlie  lesions  found  in  aphasia  which  forced  men  to  lot-alize  ono 
cejebral  symptom  aa  due  to  an  aifection  of  one  particular  spot  in  the  brain.  In  1861 
Broca  anuoinicsd  that  tlie  appearance  of  aphasia  is  idways  due  lo  a  lesion  of  the 
thirtl  left  frontal  convolution;  and  this  was  the  starting-point  of  the  dt>ctrijie  of 
localizations  in  general.  Nine  years  later  (1870)  appeai'ed  the  famous  treatise  of 
Frit«ch  and  Hitzig  detailing  successful  attempts  at  irritation  of  the  surface  of  the 
brain  in  animals,  and  thus  overthrowing  the  old  idea  tliat  the  gray  cortiral  sub- 
stance could  not  be  irritated.  It  was  showti  that  imtation  of  cei'titin  pUices  in  the 
cortex  is  followed  by  muscular  contractions  in  well-defiuetl  jwrtions  of  the  oppo- 
site side  of  the  body,  wj  that  we  are  justified  in  assuniiiiy:  the  existence  of  a  num- 
ber of  cortical  centers,  the  boundaries  of  which  are  comparatively  narrow.  These 
results  were  soon  confirmed  by  numerous  observations  in  cerebral  pathology  in 
man ;  and  to-day  our  information  about  the  motor  functions  of  the  cerebral  cortex 
forms  the  best-knowTi  portion  of  the  doctrine  of  cen-bral  locidization.  Of  late 
years  successful  work  has  been  done  in  this  excee<Uugly  difficult  field  by  Mey- 
nert  and  Flechsig'  among  anatomists;  Ferrier,  Munk,  Goltz,  and  other  ph^'siolo- 
gists;  and  such  pathologists  as  Cliarcot  and  his  pupds,  Nothna^f^l  and  Hughlings 
Jackson.  It  is  true  that  we  are  only  just  beginning  to  know  something  about 
the  subject.  There  ai-e  numerous  contradictory  views  asserted,  and  numerous 
questions  unanswered.  Tlie  following  summaiy,  therefore,  is  to  be  regarded 
merely  as  expressing  the  prevailing  opinions  now  existing.  Much  in  it  wVA  surely 
be  altered  in  the  course  of  time  ;  hut  still  this  doctrine  of  special  locali^ ition  of  the 
various  cerebral  functions  marks  out  in  general  outlines  the  only  foundation 
upon  which  we  can  hope  to  erect  a  system  of  cerebral  pathology  and  diagnosis. 
In  the  fallowing  sketch  we  shtill,  for  practical  reascms,  put  the  results  of  clinical 
observations  in  tlie  foregrtjund,  and  mei^ly  speak  incidentally  of  the  correspond- 
ing experimental  achievementi?.  This  will  be  the  tjuickest  way  to  gain  acquaint- 
ance with  the  practical  p«:>ints  in  the  diagnosis  of  what  Grie«inger  called  the  **  focal 
diseases  ^' ;  and  then«  when  we  take  up  the  separate  varieties  of  cerebral  disease, 
we  sliall  have  these  general  remarks  to  i^fer  to. 

1.  The  Motor  Region  of  the  Cortex  Cerebri. 

Clinical  observation  and  the  I'esiilts  of  experiment  both  teach  that  a  part  of 
the  cei-ebral  cortex  is  distinct  from  the  rest,  inasmuch  as  it  is  the  exclusive  seat 
of  motor  functions.  This  '* motor  region"  (vide  Figs.  102  and  103,  page  713)  is 
made  up  of  the  two  central  convohitions  (gyri  centrales  anteriot*  et  posterior^  in 
Fig.  101),  and  the  paracentral  lobule  {vide  Fig.  103),  which  lies  on  the  median  sur- 
face of  the  cerebrum.  It  is  also  anatomically  different  from  the  other  regions  of 
the  cortex^  as  Betz  was  the  first  to  point  out,  for  it  aVmo  possesses  certain  large 
pyramidal  ganglion -eel  Is,  which  are  in  all  likeliliood  motor.  However  extensive 
the  desti-uctive  processes  which  attack  other  parts  of  the  surface  of  the  brain,  pro- 
videil  they  do  not  involve  these  particular  convolutions,  they  cause  no  paralytic 
symptoms  ;  while  all  diseases  which  destroy  any  considerable  portion  of  the 
"  motor  "  region  iuex'itably  result  in  a  paralysis  on  the  opjjosite  side  of  the  hotly. 

We  can  differentiate  still  further.  There  are  si^parate  regions  which  act  as 
special  centers  for  the  various  groups  of  muscles.  The  center  for  the  movements 
of  the  facial  nuis<des  (lower  division  of  the  facial  nerve)  lies,  as  it  would  seem,  at 
tlie  lower  end  of  the  central  convolutions,  snd  jwirticularly  of  the  anterior  central 
convolution.  Near  by,  apparently  still  lower,  is  found  the  center  for  the  move- 
lenta  of  the  tongue.     The  center  for  the  movements  of  the  arm  lies  somewhat 
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higher  than  the  center  for  the  facial,  occupying  roughly  the  middle  portion  of  fhm] 
antenor  ceiiti*al  convolution.     Tlie  ct?nter  for  the  lower  extremity  Ls  found  partlj 
in  the  upiiermcjst  ]>orlioiis  of  the  central  convolutions^  hut  apimrently  lies  for  tlio 
most  part  in  the  paraceutriil  lobule.     Any  minuter  tlivisiou  is  not  yet  possible. 

Ther*^  ai-e  already  quite  a  larg^e  number  of  cases  of  heuiiple^a  known  which 
were  caused  by  some  disease  in  the  motor  region,  like  a  tumor  or  spot  of  soften- 
ing. We  should  add,  in  regard  to  the  patJiologieal  anatomy  of  these  casee,  that 
they  all,  without  exception,  presented  a  seeondary  descending  degeneration  of  the 
pj^ramidal  tract  (compare  page  680),  extending  thNiugb  the  internal  capsule,  crus 
cerebri,  and  medulla  into  the  corresponding  luteral  and  anterior  colunms  [that  is, 
on  the  same  side  in  the  anterior  cohimns  and  on  the  opposite  side  in  the  lateral]. 
The  hemiplegia  due  to  cortical  lesion  does  not  tlilfer  from  that  due  to  fociil 
lower  down  in  the  motor  tract  (compare  page  536)  in  its  clinic^  aspects.  We 
consider  the  symptoms  more  ixuiicularly  in  the  chapter  on  cerebral  haemorrhaige. 
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-Lateral  aspect  of  the  brain  (from  Eckeh).    The  rtI  and  lohuk^s  on*  tn  Rotnftn  type,  the  sold 
aail  tlBsures  in  itaJicH. 


It  is  neveHheless  possible  in  many  instances  to  deci<le  that  the  disease  inrolves 
the  motor  portion  of  the  mi*tex  of  the  brain.  This  is  due  to  the  following  pecu- 
liarities : 

In  the  first  place,  we  have  already  reniarketl  (page  536)  that  the  relative  posi- 
tions of  tbe  niot^jr  centera  for  the  face,  arm,  and  leg  ai^  such  as  to  allow  readily 
of  isolated  paralysis  of  any  one  of  these  pirtions  of  the  body— that  is,  *'  mono- 
plegia.*' In  fact,  we  already  possess  a  long  series  of  obsei'vations  where  circum- 
scribed lesions  in  the  motor  area  of  the  cortex  produced  pai'alysts  of  one  side  of  the 
face,  or  of  one  arm  or  leg,  and  of  no  other  part.  Such  paralysis  is  termed  mono- 
plegia of  the  face,  or  t!ie  arm,  or  the  lower  extreniitj*.  And  it  follows,  from  whai 
has  be€'n  said,  that  even  during  life  we  can  state,  with  considerable  accuracy,  the 
spot  on  the  surface  of  the  brain  where  the  disease  must  be  situated.  StUl  more 
fi'equently,  a  combined  paralysis  of  two  jn^rtions  i»f  the  body  is  to  be  observed 
result  of  cortical  lesion;  the  commonest  is  a  simullaneous  paralyisis  of  the 
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centers  are  noticeably  frequent.  There  are  tonic  and  clonic  spasms,  which, 
the  jiaralysis,  not  infrequently  affect  a  single  arm,  or  an  arm  combined  witlt^ 
half  the  face.  Sometimes,  however,  they  involve  the  entire  half  of  the  body. 
These  paroxysmal  spasms  are  termed  "  cortical  epilepsy,"  or  partial  epilepsy,  or 
Jacksonian  epUepsy ;  for  the  movements  are  just  the  same  as  in  genuine  epilepBv, 
Numerous  cases  of  dif>ease  have  taught  us  that  these  circumscribed  epileptaform , 
attacks  oc<*ur  almost  excliusivcly  in  affections  of  the  motor  cortex.  They  furnish 
infoi-nrntion  a^;  to  the  precise  locality  of  the  lesion;  for  s|>asm.s  in  ^e  distribution 
of  tlie  facial  nerve  imply  that  mainly  the  lower  thiid  of  the  central  convolutions 
is  affected;  of  the  arm,  the  middle  third;  and  of  the  lower  extremity,  the  upper 
portions  of  the  same.  At  the  same  tijue,  the  spasms  and  the  paralysis  vary 
greatly  in  their  relations  to  each  other.  Often,  for  example,  when  there  is 
haemorrhage  into  the  central  convolutions,  violent  unilateral  convulsions  come 
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Flo.  lot.— (Drawn  Eiccardfng  to  K^reh.)  Kxnlanalion  of  tlit'  topo^mphlcaJ  ivlAtlons  bet-ween  tlv 
tlu^  ^iraln  and  Uic  Hkull.  r.  Fiwnirt' of  Rolando.  HC  and  \'(\  riKTl**ri«>r  an-l  anti'rior  cenf! 
Uona.  8.  Si.  and  Sn.  FissMvvs  of  Sylvius,  /"i.  i''.  Upptr  and  lower  parietal  lobe's.  O.  Ocx 
Cb.  OBTebellum,    T.  TemiJoral  lobe^    F,  Frontal  U>bf- 


on  simultancHiuslj^  with  the  paraly-sis.  In  the  Ciise  of  tumors  and  other  lesions 
which  dovelop  slowly,  partial  epileptiform  spasms  will  often  appear  quite  a  long 
while  before  there  are  symptoms  of  paralysis.  Finally,  it  is  not  rare  for  epilepti- 
form attacks  to  occur  rejiexitedly  in  ri'gions  that  are  already  paralytic.  Either 
of  the  occurrences  described  in  the  two  pi*ecoding' sentences  are  particularly  strong 

.evidence  that  the  coitex  teitd>ri  is  diseased.  Beside  the  pronounced  epileptic 
ittacks,  disease  of  the  m(»tor  region  of  the  cortex  may  give  rise  to  less  violent 
symptoms  of  motor  irritation,  like  occasional  twitching,  rh^-thraical  twitching, 
antl  tonic  cnntraction. 

About  the  condition  of  sensation  when  there  is  corticiil  paralj'sis  we  know  as 
yet  too  little.  Tlie  late  experimental  resea.rches  of  Munk  have  led  to  the  conclu- 
sion that^  in  animals,  the  so-called  "  sphere  of  sensation  "  lies  in  the  same  regrion 
as  the  motor  centers  of  the  cortex.  We  might,  therefore,  be  somewhat  inclined 
to  presupixise  that  a  difiturbance  of  !*ensation  would  invariably  accompany  cortical 
iralysis  in  man  also,  but  about  this  point  clinical  observations  do  not  yet  j^ive 

ri^fectly  harmoniouB  results.     In  many  cases  sensation  is  undoubtedly  nomiaJ^ 
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Bi  in  others  simultaneous  disturbances  of  sensation  have  been  clearly  demon- 
strated. Of  especial  interest  is  the  well-attested  fact  that  the  muscular  sense  may 
be  diminished  in  the  extremities  involved — tliat  is,  the  patient  can  not  tell,  with 
eyes  closed,  the  position  of  the  atfected  limbs. 

2,  The  other  Parts  of  the  Cortex  Cerebri,  except  the  Cej*ter  fob 

Speech, 

1.  Frontal  Contxflutions. — Unilateral  disease  of  the  anterior  portiou  of  the 
brain  rnaj'  be  quite  extensive  without  causing  notable  disturbance  of  any  kind. 
Certainly  the  upper  two  frontal  c<nivoltitioQs  have  no  motor  functious.  It  is, 
however,  maintained  that  the  i^M>rtioii  contiguous  to  the  anterior  central  convolu- 
tion, calletl  the  foot  of  the  frontal  convolutions,  docs  contain  motor  centers;  but 
even  about  this  doubt  has  lately  arisen.  The  third  (lowest)  froutal  convohUion 
on  the  left  side  has,  a-s  we  shall  soon  see,  an  undoubted  connection  with  the  motor 
proc^ses  of  speech. 

There  is  a  quite  generally  accepted  view  tbat  the  cortex  of  the  frontal  portion 
of  the  brain  Is  to  be  regarded  as  the  ''seat  of  the  higher  psychical  functions." 
Some  few  cases  are  on  record  whei'e  extensive  bilateral  lesions  of  these  part;*  had 
for  their  only  symptoms  moutal  disturbances.  In  general  paralysis  also,  and  in 
other  forms  of  dementia,  it  is  very  probable  that  the  atri>phy  is  greatest  in  the 
anterior  i>art  of  the  cerebrum.  Nevertheless,  we  can  not  emphtisize  too  much  the 
fact  that,  at  present,  we  have  no  certain  knowledge  alxiut  tbe  minute  relations  of 
tlxe  psychical  functions  to  the  different  sections  of  the  brain. 

8.  Parietal  Convolution^.— Vie  know  pructically  nothing  aVx)ut  the  functions 
of  the  cortex  of  the  parietal  lobe,  and  the  symptoms  which  might  imply  disease  of 
that  portion  of  the  cerebrum.  The  results  of  clinical  observations  thus  far  made 
with  these  jioiots  iu  view  are  quite  contradictory.  In  regard  to  the  motor  func- 
tions of  the  parietal  region,  apart  fmm  the  posterior  central  gyrus,  we  know  only 
that  in  the  supra-marginal  and  angular  gyri  seem  to  he  the  centers  for  associated 
conjugate  movements  of  the  eyes.  In  the  angular  gyrus  is  jxrhaps  also  a  center 
for  the  tjcular  portion  of  tlie  facial  nerve,  orbicillaris  oculi,  and  levator  palpebrae 
superioris.  The  parietal  lobe  .seems  to  have  »mix>rtant  i-elations  to  sensibility. 
According  to  Flcchsig,  most  of  the  sensorj'  titers  of  the  tegmentum  seem  to  have 
their  central  termination  here.  DLstm-bances  of  the  nm.scular  sense  seem  to  be 
especially  connnoii  with  lesions  in  the  parietal  region. 

3.  Occipital  Convolutions,— The  clinit^al  and  experimental  investigations  of 
the  last  few  years  have  all  shown  tbat  tbe  occipital  portiou  of  the  ccrebnnn  con- 
tains the  cortical  c«?nter  for  visual  seni^alious.  It  is  here,  in  all  probability,  that 
the  fibers  of  the  optic  nerve  terminate  in  the  cortex  cerebri.  A  glance  at  the  fol- 
lowing diagram  (Fig,  J05)  will  make  it  easy  to  undersUmd  the  disturbances  of 
vision  which  r«»ult  from  lesions  of  the  occipital  lobe.  L  I'epresents  the  left  eye 
and  R  the  right,  Ch  the  optic  chia^sma,  where,  as  is  now  certain,  some  of  the  fibers 
of  the  optic  nerves  cross  to  the  opposite  side.  The  fibers  (dthHnguished  by  a 
broken  linej  fi*om  the  outer  or  temiK>i"al  lialf  of  each  I'etina  extend,  without  cross- 
ing, into  the  corres])onding  optic  tract  {Tract,  opt.),  while  those  fn>m  the  inner  or 
naiiaJ  half  of  the  retina  cross  over  in  the  chiaama.  The  right  occipital  lobe,  for 
example,  conies  in  this  way  to  rece^ive  the  fibers  from  the  outer  half  of  the  right 
retina  and  fi-om  the  inner  half  of  the  left,  If  the  right  occipital  lote  becomes 
disorganizeil,  then  the  images  formed  upon  the  partij  of  the  retinae  just  named,  be- 
longing to  the  left  half  of  the  field  of  vision,  are  unperceivod.  With  each  eye 
the  patient  sees  only  such  objects  as  lie  iu  the  right  half  of  his  field  of  vision,  and 
is  blind  to  all  that  lies  upon  his  left.     This  sort,  of  visual  disturbance,  where  ea^h 
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eye  beciomcs  blind  to  the  same  **  homooymous  "  portions  of  the  field  of  vifiioii,  u 
termed  hemianopsia,  or  hcmiopia.     A  l^ion  of  the  ri^ht  occipital  lobe  causes, 

therefore^  left-sided  hemiopia,  and^  vice  rvr- 
«a,  destruction  of  the  left  occipital  lobe  en- 
tails right-sided  hemiopia. 

It  may  also  be  well  to  mention  briefly 
another  peculiar  disturbance  of  vision  wliicb 
IS  perhaps  due  to  a  lesion  of  the  occipital 
cortex.  Furstner  noticed  certain  pbenouj- 
ena  in  the  insane,  which  implied  that  the 
patient,  although  he  could  see,  and  could 
not  therefore  properly  be  called  blind,  yet 
did  not  recognize  the  objects — that  is,  was 
no  longer  able  to  interpret  the  meiiniiig  of 
the  visual  imag^.  Munk  has  given  to  this 
condition  the  name  of  ''soul  blindness," 
conceiving:  it  to  be  a  '*  loss  of  vLsual  memo- 
ry/' Soul  blindness  seems  to  occur  chiefly 
in  superficial  lesions  in  the  occipital  region, 
while  the  special  visual  center  itself  seenis 
to  lie  chiefly  in  the  cuneus  and  the  first  occipital  convolution, 

4.  Temporal  Convolutions.— l^he  relation  of  the  temporal  lobe  to  hearing  is 
apparently  analogous  with  that  of  the  occipital  to  vision.  Whether  extensive 
disorganization  of  the  temporal  lol>o,  or  of  the  fibers  that  enter  it,  can  prodiico 
actual  deafness  of  the  opjjosite  ear,  has  not  yet  been  proven,  inasinucli  as  very 
few  cases  have  yet  bef*n  studied.  It  may,  however,  be  regarded  as  extremely 
probable  that  a  lesion  of  tlio  firsts  or  uppermost,  temporal  convolution  oocasioos 
that  peculiar  phenomenon  known  as  ''word  deafness"  or  ''soul  deafness,"  with 
wliich  we  are  at  once  to  become  more  intimately  acquainted. 


Fxo.  10R.— Dliif?rain  of  the  rottrae  of  the  opiJo 
flbers  in  the  ctalosma. 


3.  The  Centers  op  Speech  and  the  Debtubbances  of  Speech. 

iApKatia  and  Alli*d  CondUion;) 


The  VariouB  Forms  of  Aphaflia,  and  their  Anatomical  Localization.— As  we 
remarked  at  the  very  beginning  of  this  chapter,  the  peculiar  deiimgements  of 
speech  observed  in  many  cerebral  diseases  were  the  fii-st  symptoms  which  were 
found  to  be  causetl  by  a  distinctly  localized  cerebral  lesion.  For  the  better  under- 
standing of  this  extreriiely  interesting  subject,  it  is  necessary  that  we  should  enter 
somewhat  minutely  into  the  processes  connected  with  normal  sjieech. 

Incitement  to  speech — that  is,  (o  the  oral  expression  of  our  thoughts  to  others 
— comes  either  from  an  internal  impulse  or  from  external  causes  which  excitu 
this  impulse.  SpcKich  always  requires  internal  mental  activities — the  presence  of 
ideas  and  their  transformation  into  that  which  we  wish  to  communicate  by 
speech.  Where  there  are  no  conceptions  there  can  be  no  words.  The  idiot  is 
silent,  because,  Hke  the  newborn  infant  or  the  brute,  he  has  nothing  to  say ;  but, 
on  the  other  hand,  the  impulse  to  speak  must  also  h&  present.  In  melanchulic 
insanity  we  sometimes  observe  persistent  loss  of  speech,  not  from  any  lack  of 
something  to  say.  but  because  there  is  no  incitement  to  the  act,  or  because  inhibi- 
tory influences  immediately  repress  any  tendency  to  utter  words.  If  we  take  for 
granted  that  the  mental  material  for  gpee<?h  existe,  then  the  transformation  of  this 
material  into  actual  speech  is  a  result  of  the  following  complicated  proceflsest  the 
disturbance  of  which,  individually,  produces  the  various  forms  of  aphasia. 

In  the  first  place,  the  speaker  must  be  acquainted  with  the  word  which  ex- 
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the  mental  conception.  If,  for  instance,  he  wishes  to  tell  another  the 
name  of  some  animal,  he  nuist  know  the  appropriate  wonl— '* dog:/'  "sparrow," 
"'frog.^'  This  knowledge,  which,  as  far  as  our  niotiier  tongue  is  concerned,  we  all 
acquired  in  chiklhood,  may,  as  experience  shows,  be  lost  again  in  caiie  of  cerebral 
disease.  Just  as  wo  may  ourselves  forget  a  wuixl  niuinentarily»  or  as  any  healthy 
person  may.  at  the  sight  of  an  animal  that  is  perhai>s  rather  rare,  be  "  unable  at 
the  mmute  to  think  of  its  name,"  so  in  disease  one  may  forget  all  or  a  greater  or 
less  numljcr  of  word.s.  Such  a  patient  seies  a  dog,  and  knows  well  eooiigb  that  it 
in  an  animal  possessed  of  such  and  such  qualities,  but  he  has  forgotten  its  name. 
The  ass*-H:iation  between  the  conception  "dog/' and  likewise  between  tlie  percep- 
tion of  a  dog  by  the  eye,  and  the  appropriate  vocal  representation  **  dog,"  is  li»st. 
This  condition  is  termed  amnesic  aphasia,  because  it  is  due  to  complete  or  partial 
loss  of  the  memory  for  words.  The  patient  knows  i>erfect]y  well  what  1  e  wishes 
to  say,  but  the  words  escape  him.  At  the  same  time,  in  cases  of  pui^  amnesic 
aphasia,  the  power  of  repetition  is  unimjfaired.  As  soon  as  wo  say  "dog '*  to  the 
patient,  he  rejjcats  the  woi-d  perfectly  well  ;  and  sametimes  he  also  perceives 
that  this  is  really  the  correct  woi-d;  but  in  other  iuhtances,  although  the  word  is 
correctly  repeated,  the  patient  does  not  become  conscious  of  its  meaning  (vide 
infra  "  word  deafness ''). 

Of  great  intei-est  are  certain  Ciises  where  there  is  only  partial  amnesia.  These 
liave  been  repeatedly  observe<l.  Thus  a  patient  forgot  nothing  but  his  own  name, 
remembering  all  other  words  perfectly;  or  the  loss  of  words  may  be  confined  to 
but  one  language,  the  patient  bemg  still  able  to  express  himself  tolerably  well  in 
another  tongue.  In  a  case  observed  by  Gmves,  the  patient  stLll  knew  the  initial 
letter  of  all  words;  if»  for  example,  he  saw  a  cow,  he  would  know  that  the  corre- 
spcjiuling  word  bt^gau  with  C,  and  would  look  under  C  iji  a  dictionary  till  he 
found  the  word. 

If  tlie  memory  for  words  be  retained,  the  next  requisite  for  sj^eaking  is  the 
transfer  of  the  wonl  image  into  such  action  of  the  muscles  of  our  organs  of  speech 
as  IS  calcu lilted  to  pi*itduce  the  woi-d  in  question  as  an  actual  sound.  This  motor 
process  is  so  cnm|)licated  tlmt  an  extremely  accurate  co-ordination  of  movements 
is  demanded  for  tbo  correct  pronunci<ition  of  the  word.  Man  thei'cfoi'e  po.s.sesses 
a  separate  center,  in  which  this  transfer  of  the  word  image  into  the  motor  pro- 
cesses of  speech  takes  place.  If  this  center  be  diseased,  there  again  results  a  loss, 
OP  at  least  a  greater  or  less  impairment,  of  speech.  The  |)atient  is  in  this  case  well 
aware  of  the  word  he  wishes  to  say,  but  he  can  not  pronounce  it.  He  has,  if  we 
may  use  the  expression,  forgotten  the  movements  that  are  essential  to  speaking. 
His  tongue  and  lips  are  not  really  paralyzed,  but  the  jmtient  no  longer  knows  h<:»w 
to  make  u.se  of  them  for  Uilkiug.  He  has  nnerted  to  tlie  condition  of  childhood, 
before  he  had  learned  to  talk.  The  patient  often  makes  the  greatest  etTort  Uj 
speak.  The  word  he  wishes  to  utter  ^*  keeps  hovering  before  him  *';  he  movt^  bis 
mouth  in  the  most  striking  manner,  but  brings  out  only  an  occasioital  sound,  and 
that  incorrect  Tliis  form  is  known  as  ataxic  aphasia.  Of  course  it  is  equally 
impossible  for  the  patient  to  rej>eat  a  word  after  some  i>ne  else.  He  keejjs  his  eyes 
ftxed  on  the  mouth  of  the  speaker,  and  endeavors  to  imitate  the  motions  of  his 
mouth,  but  he  is  either  partially  or  totally  unable  to  reproduce  the  sound. 

Atiixic  apliasia  exhibits  many  degrees  of  intensity.  On  the  one  hand  there  are 
cases  of  complete  aphasia,  where  the  patient  can  utter  only  such  separate  sounds 
aJi  '*a,*'  *'e,"  etc.  And,  on  the  other  hand,  there  are  also  veiy  mild  cases  where 
there  are  merely  slight  errors  in  pmnunciation.     The  jiatient  pronounces  many 

Lwortls  correctly,  but  with  others  there  are  such  mistakes  as  the  transposition  of 
individual  letters,  the  misplacement  or  omission  of  letters,  or,  finally,  the  adding 
on  of  letters.     For  example,  he  wUl  say  thens  instead  of  then,  widow  instead  of 
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window,  dipter  instead  of  dipper,  hefd  instead  of  held,  wrelster  instead  of  WTiest- 
ler,  and  btflnow  instead  of  below.  This  mildest  form  of  ataxic  disturbance  is 
termed  **  stumbling  over  syllables  "  (Silbeniatoipeim),  or  '*  litei-al  ataxia."  In  moBt 
instances  the  patient  can  pronounce  some  words  tolerably  well,  others  only  imper- 
fectly and  with  difficulty,  and  still  others  not  at  all.  Usually  the  patient  gradu- 
ally learns  a  few  common  words  and  expressions  (e.g.,  "  good  morning- '">  by 
means  of  persistence  in  repeating  them  as  tbey  are  uttered  by  another,  so  that  he 
pronounces  them  better  and  better  What  is  verj^  remarkable,  and  not  so  very 
rare,  is  that  a  patient  will  be  able  when  in  a  passion  to  pronounce  a  word,  such  us 
an  oath  or  an  exclamutioii,  jierfectly  well,  because  it  is  done  to  a  certain  extent 
involuntarily,  while  ho  can  not  utter  the  same  words  if  he  wishes  to  say  them, 
AfiSociati<m  also  often  exerts  an  appreciable  influence;  for  example, a  patient  who 
finds  it  absolutely  impossible  to  pronounce  "  six,"'  utters  it  with  jierfect  di&tim 
ness  if  he  begins  to  count  from  one,  m  the  onlinary  way,  up  to  six.  There 
many  facts  connected  with  this  subject  which  can  not  here  be  discussed.  Eoch 
case  demands  separate  and  earnest  study,  and  will  usually  be  found  to  present  au 
abundance  of  interesting  peculiarities. 

Allied  to  ataxic  aphasia  are  two  other  disturbances  of  speech,  known  as  mono- 
phasia  and  pamphasia.  Monophasia  is  very  nire;  in  it  the  patient  has  command 
of  hut  one  single  syllable^  or  a  single  short  phra.se,  and  this  is  pronounced  when 
ever  he  attempts  to  talk.  A  patient  of  our  ow^n  could  for  a  long  while  utter  noth 
ing  but  meaningless  words,  "  $ellter  sag  ich  iiiimlich  selber"^  (self  say  I  namely 
self).  Tlie  entire  verb^  thesaurus  of  anotlioi*  (female)  patient  whom  we  saw  con 
sisted  of  the  meaningless  sounds  "bibi"  and  ''eibibi."  Still  a  third  could  say 
only  ''tinne,  tinne."  The  patient  is  quite  well  aware  that  what  he  says  is  wroug 
but,  despite  all  bis  efforts,  every  attempt  to  speak  excites  those  same  sounds.  It 
produces  a  comical  impi*ession  to  see  the  patient  use  the  same  invariable  word, 
with  all  sortfe  of  facial  expreHsi»>n,  Thus  the  woman  mentioned  above  begged  for 
things,  with  "  bibi,"  in  a  coaxing  tone,  while  sometimes  she  would  give  vent  to 
violent  anger  with  a  loud  '*  bibibibi," 

Paraphasia  is  a  ctm found! tig  together  of  words,  The  association  between  the 
idea  and  the  corresi^onding  word  is  broken  up,  and  instead  other  words  come  to 
the  tongue.  Some  of  these  are  pif  »per  words  enough,  but  others  are  quite  mean- 
ingless.  Such  a  patient  may  ttilk  a  loug  while  without  conveying  any  idea  to  the 
listener,  inasnmch  as  he  says  ''  brush "  instead  of  "  bed,"  or  '*  gove  ^'  instead  of 
"  give,"  etc.  It  is  a  very  interesting  fact  that  in  paraphasia  the  influence  of  cer* 
tain  associations  are  often  manifest.  The  patient,  for  instance,  utters  a  Mrrong 
word  which  has  a  certain  resemblance  in  sound  to  the  right  one,  begins  with  th© 
same  syllable,  etc.  Purely  ide*il  assc>ciations  sometimes  also  play  a  part;  thus  one 
of  our  patients  called  a  white  handkerchief  "snow,"  etc. 

As  has  been  already  shown,  in  amnesic  aphasia  the  connection  between  the 
word  and  the  conception  it  represents  is  so  imperfect  that  the  risiug  up  to  con- 
sciousness of  the  idea  fails  to  call  up  the  corresj Minding  word.  Now,  on  the  other 
hand,  the  opposite  may  occur;  the  word,  when  it  is  heard,  may  fail  to  call  up  the 
appropriate  mental  image.  Kussraaul  ha^  given  this  condition  the  name  of  word 
deafness  (Wernicke's  sensory  aphasia).  The  patient  is  not  really  deaf,  for  he  hears 
everything,  but  he  no  longer  understands  what  he  hears,  and  he  has  forgotten 
what  the  words  Hignify.  The  vernacular  sountls  to  him  as  a  foreign  tongue  would 
to  a  healthy  but  unlearned  man.  A  luoderate  amount  of  word  deafness  is  verj' 
frequent  in  aphasia,  particularly  in  the  amnesic  variety;  but  this  last,  and  word 
dumbness,  are  not  identical.  A  jierson  may  forget  the  word  corresponding  to  some 
idea  and  yet  understand  the  meaning  of  that  word  perfectly  when  he  bears  it. 
It  is  an  easy  matter  to  prove  whether  word  dumbness  exists  or  not  by  asking  the 
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it  to  dcsomething^— for  example,  lo  touch  certain  parts  of  his  body,  or  to 
perform  certain  motions  (writhout,  however,  luakiiig  any  explanatory  gestures  om^ 
selves),  and  seeing  whether  he  understands  and  complies.  Of  coui'se,  the  demon- 
stration of  word  deafness  caa  usually  he  made  with  regard  to  the  names  of  con- 
crete things  only,  and  certain  verhs  aud  adjectives,  but  is  hardly  practicable  iu 
other  cases  (for  example,  with  abstract  words  and  atlverbsj,  particularly  if  there  be 
aphakia  at  the  same  time. 

These  various  forms  of  aphasia,  just  described,  seldom  occur  singly  and 
unmixed.  They  are  usually  found  in  combiuatious,  which  vary  greatly,  so  that 
a  complete  idea  of  the  derangement  existing  in  aoy  case  can  be  obtained  only  by 
careful  examination  and  continued  observation  of  the  patient.  Granting,  how- 
ever, that  the  variety  of  aphasia  has  been  determined,  what  light  will  this  throw 
upon  the  localization  of  the  ce]*ebral  disease? 

As  early  as  1825  Bouillaud  affirmed  that  disease  of  the  anterior  lol>es  of  the 
brain  is  alone  capable  of  producing  disturbances  of  sjKH^x^h.  In  1836  auotber 
French  physician.  Marc  Dax,  pointed  out  for  the  first  time  that  only  lesions  of  the 
left  half  of  the  brain  cause  aphasia;  and  in  1861  Broca  was  able,  as  already  stated, 
at  last  to  dec  hire  that  the  "  center  for  speech  "  lies  in  the  thiM  left  frontal  convo- 
lutioEt.  This  stattMtient  has  since  been  confirmed  innumerable  times,  although  it 
must  be  added  that  disease  here  is  a  cause  of  ataxic  or  motor  aphasia  alone^  Still 
more  accurately,  it  is  the  posterior  portion  of  the  third  left  frontal  convolution,  the 
pars  opercukris,  so  called,  which  gives  rise  to  this  symptom.  It  is  in  tlias  region, 
therefoi-e,  that  those  complicated  pit)cesses  of  motor  fo-cntliualion  which  ai'e  essen- 
tial to  the  utterance  of  a  word  take  place.  Word  deafness,  un  the  otlier  hand, 
according  to  all  the  newer  observations  of  Wernicke,  Kahlor.  aud  Pick,  seems 
invariably  to  be  referable  to  disease  of  the  first  or  uppermost  left  temi>oral  convo- 
lution. Probably  the  same  is  true  of  amnesic  aphasia.  It  is  appannitly,  then,  this 
region  which  is  essential  to  the  nt>mial  as.sociation  between  the  auditorj^  image  of 
the  wortls  we  hear  and  tlie  appix>priate  mental  conceptions.  Any  minuter  local- 
ization of  these  and  the  remaining  forms  of  disturlxtnce  of  siwfMTh  is  at  present 
impossible.  It  is  prrjhable,  though  not  certain,  that  the  left  island  of  ReU  also 
has  some  connection  with  aphasic  disorders.  However  this  may  be,  the  cx)rre- 
sponding  jKjrtions  of  the  right  hemisphere  are  not  usually  connected  with  this 
sort  of  dist\irl)ance — a  fart  perhaps  analogous  with  the  predominant  use  of  the 
right  hand ;  that  is,  of  the  left  cerebral  hemisphere.  It  is  only  in  a  few  exceptional 
cases— for  example,  of  left-handed  persons,  or  of  such  as  present  congenital  defects 
in  the  left  half  of  the  brain— that  observei-s  have  notice<l  aphasia  in  connection  with 
disease  of  the  corresponding  frontal  and  temporal  convolutions  of  the  right  side. 

The  diagnosis  of  aplia.sia  in  general  is  an  easy  matter  if  we  stick  closely  to  the 
true  conception  of  aphasia.  The  examination  would  have  to  be  a  superfieial  one 
to  lead  to  confounding  it  with  bulbai'  sj'mptoms  such  tis  dysarthria  {vide  supra^ 
page  685),  or  with  the  disturbances  of  .speech  whieh  result  from  other  lesions  which 
entail  paresis  or  paralysis  of  the  hypoglossus  or  certain  fibers  of  the  facial. 

No  general  rules  can  be  laid  down  as  to  the  prognosis  and  treatment  of  aphasia, 
inasmuch  a&  everything  must  of  course  depend  upon  the  nature  of  the  disease 
wliich  excites  this  symptom.  We  will  merely  emphasize  here  the  therapeutic  fact 
that  methodical  exercises  in  speaking  aud  in  language  may  be  decidedly  beneficial. 
Iu  ataxic  aphasia  such  instruction  may  be  imparted  in  aliout  the  same  way  as  to 
the  deaf  and  dumb,  sight  and  touch  being  invoked  Ui  aid  in  a  fresh  training  of  the 
appropriate  muscles.  In  amnesic  aphasia  the  memory  must  l>e  trained,  that  the 
forgott;eu  words  may  once  more  be  **  stamped  "  u\k>u  it.  Of  course,  all  such  efforts 
demand  great  tact  and  i>atience,  and  accorapliHh  little  unless  they  are  methodical 
aud  persistent 
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Distnrbaiioes  Allied  to  Aphasia :  Agraphia,  Alexia,  Amimia,  and  Aprazia,— 
Aphasia  is  very  often  accojiipauied  by  a  group  of  other  sjinptoms,  which  are  like- 
wise due  to  disturbance  of  the  processes  of  assooiatioo.  Besides  the  language  of 
words  we  possess  two  other  means  of  expression — w^riting'  and  gesticulation.  Our 
mental  concepts  are  ass<jciated  not  only  with  certain  sounds  but  also  with  certain 
visible  forms,  so  that,  on  the  one  hand,  we  use  tliem  to  irapaj't  our  thoughts  to 
others,  and,  on  the  other,  by  their  aid  we  learn  the  thoughts  of  other  people*  In 
aphasia  this  capability  also  is  often  more  or  less  lofe-t^  If  it  be  imixissible  for  the 
patient  to  make  himself  undefst«H>d  by  mexins  of  w^ords,  and  we  give  him  a  pen, 
that  he  may  write  down  hL*  wishes,  it  is  often  found  tliat  this,  too,  is  out  of  the 
question.  The  patient  tries  to  write,  and  may  indeed  set  down  one  or  two  words, 
or  one  or  two  lettei-s,  but  he  is  no  long-er  cajjable  of  writing  a  single  sentence,  or 
perhaps  even  a  single  word,  correctly.  TliLs  is  termed  "agraphia.'*  Pixjbably.  in 
most  instances,  the  agraphia  is  anmesic.  The  patient  has  forgotten  the  written 
characters.  Usually,  although  not  in  every  case,  he  can  copy  correctly  what 
another  has  written.  When  the  patient  writes  a  wrong  word  in  place  of  the  righl 
one,  we  call  it  pai'agi'apliia.  Here,  tt:)o,  prm^es-ses  of  mental  association  beeo 
manifest  as  in  paraphasia  (vide  8ttpra).  With  the  dlsturlmnce  in  writing  is  oft 
associated  alexia;  the  patient  can  not  read  any  l)etter  than  he  can  write — t 
is,  the  chai*acters  which  he  sees  fail  now  to  call  up  the  associated  mental  con- 
ception. Alexia  is  not  inseparably  connected  with  woi^d  deafness.  It  is  possible 
for  a  patient  not  to  understand  a  spoken  woi*d,  and  yet  to  recognize  it  at  once  if 
written. 

The  aphasic  are  alw  quite  often  unable  to  express  themselvea  by  pantomime  or 
"dumb  show."     Frequently  the  patient  makes  no  etlort  whatever  of  this  kind,  or 
what  signs  he  does  make  are  evidently  wrcmg  and  misleading.     We  have  repi'iil- 
edly  seen  an  aphasic  patient  :iod  his  head,  when  it  was  plain  that  he  meant  to 
No,  and  vice  versa. 

Finally,  there  is  apraxia,  a  disturbance  which,  to  be  sure,  is  often  assoei&ted 
with  apba-sia,  but  implies  more  extensive  lesions,  Tlie  essential  point  in  ap; 
is  that  the  patient  has  more  or  less  completely  forg-otten  what  the  ditferent  obj 
about  him  really  are.  The  condition  must  be  closely  allied  to  that  in  so-ca.lled 
'VsKHil  blindness.''  The  patient  sees  the  objects,  but  fails  to  recognize  them  for 
what  they  are.  He  takes  a  knife  for  a  spoon,  the  washbowl  for  the  charaber-|wt, 
the  soap  for  a  piece  of  bread,  and  acts  accortlinf^ly ! 

A  definite  anatomical  loc^iUzatiou  of  all  these  di,sorders  which  have  just  been 
briefly  alluded  to  cau  not  at  present  l)e  given.     Alexia,  and  still  more  aprax 
suggest  lesion  of  those  tracts  which  ai^  connected  with,  or  situated  in,  the  posteri 
part  of  the  cerebrum,  the  I'cgion  of  memory  for  visible  objects. 
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4.  The  Centrum  Ovale,  Internal  Capsule,  Central  Ganqlia,  akd  Region 
OF  THE  Corpora  Quadrioemina. 

Centmm  Ovale.— The  white  substance  of  the  hemispheres  is  made  up,  so  far] 
as  we  know  at  present,  both  of  commissural  fibers,  which   connect  the  varioi 
cortical  centers  together,  and  of  fibers  which  pi-oceed  do\\Tiwai'd  from  the  centei 
of  the  cortex  and  connect  the.se  centers  with  peripheral  parts  of  the  body  (cokh 
radiata).     As  to  the  symptoms  caused  by  diseases  which  destroy  the  commissure 
fibers,  there  is  hardly  auythinf^  known.     We  can  only  surmise  that  in  case  of' 
disturbances  of  association,  such  as  we  have  studied  under  aphasia  and  kindred 
disortlers,  there  may  sometimes  be  a  lesion  of  commissural  fibers,  as  of  those  cod- 
necting  togtjther  the  temporal  and  frontal  lobes.     A  bi-eak  in  the  continuity 
the  fibers  of  the  corona  radiata  must  of  course  result  in  the  same  symptoms  at 
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the  correspond] njr  center  were  itself  destroyed.  This  explains  why  circunjscribed 
lesions  of  the  centrum  ovale^  if  they  involve  the  motor  fibers  of  the  coruna  radi- 
ata,  which  proceed  from  the  central  convolulions  (and  only  if  they  do  this),  cause 
hemiplegia,  or,  if  very  limited,  monoplegia.  In  an  analogous  manner,  disease  of 
the  white  subsl-ance  of  the  occipital  lobe  may  entail  hemiopia;  of  the  temporal 
lobe,  auditory  disturbances,  such  as  word  deafness.  More  than  once,  quite  exten- 
8ive  diisease  of  the  white  bubstance  of  the  frontal  lobe  on  one  side  has  been  discov- 
ered iJost  raorLem,  although  no  syniptomi*  whatever  had  been  caused  by  it.  Only 
when  the  coronal  fibers  which  proceeil  from  the  third  left  frontal  convolution  are 
involved  in  disease  is  motor  or  ataxic  aphasia  inevitable. 

tntemal  Capflule. — The  most  important  facts  relating*  to  I  he  functions  of  the 
internal  capsule,  as  far  as  at  pre.sent  known,  have  Wen  already  stated.  In  par- 
ticular, it  was  [wintetl  out  that  thiMjiigh  the  posterior  limb  of  the  internal  capsule, 
in  a  comparatively  narrow  space,  passes  the  pyi-amidal  ti*act  on  its  way  from  the 
central  convolutions  U)  tlie  crura  cerebri  {see  Fig".  64,  page  534).  Here,  then,  even 
a  very  limited  focal  disca.se  must  lead  to  complete  hemiplegia  on  the  opposite  side 
of  the  body.  Clinical  exjjerience  also  shows  that  the  largest  number  of  cases  of 
persistent  hemiplegia  are  occasioned  by  disease  in  this  spot.  In  these  cases  the 
facial  nerve  is  usually  also  involved,  although  its  fibers  apparently  lie  somewhat 
further  forward  than  the  tracts  which  are  destined  for  the  extremities. 

The  sensory  tr^ict  (cxjuipare  page  511,  and  Fig,  64,  page  5;?4>  lies  at  the  posterior 
exti'emity  of  the  internal  capsule,  and  apparently  includes  not  only  tbe  fibers  for 
cutaneous  sensation,  but  al.so  for  the  organs  of  special  sense.  Complete  disorgan- 
ization of  this  spot  ought  therefore  to  cause,  in  the  opposite  half  of  the  body,  not 
only  anicsthesia  of  the  skin,  but  also  simultaneously  a  corresponding  impairment 
of  smell,  taste,  and  hearing,  and  hemiopia — in  short.,  a  so-called  complete  cei-e- 
hral  heniiana?sthesia.  Still,  in  regard  to  this  veiy  point  we  are  much  in  need  of 
further  and  definite  olisei'vations.  ChaiTot's  statement  that  in  tliese  crises  the 
disturbance  of  vision  is  not  heunopia,  but  total  amblyopia  of  the  eye  opposite  to 
the  fw^al  lesion,  has  caused  great  confusion,  for  such  a  fact  would  of  course  be 
hard  to  ref:oiicile  with  the  appearance  of  hemiopia  in  diseases  of  the  occipital  lobe, 
altliough  this  latter  occurrence  is  well  established.  However,  this  statement  of 
Charcots  is  by  no  means  absolutely  proven,  bo  that  meanwhile  we  are  at  lil>erty 
to  maintain  the  view  that  the  visual  disturbance  in  cerebral  hemianiesthesia  may 
be  hemiopia. 

Certain  practical  conclusions  in  regard  to  diagnosis  can  be  deduced  from  the 
preceding  facts.  A  purely  motor  hemiplegia,  unattended  by  imiKiinnent  of  sensa- 
tion, implies  a  lesion  that  does  not  involve  the  posterior  iM)rtion  of  the  internal 
capsule;  but  probably  this  portion  is  also  afifected,  when  llicre  is  not  only  paraly- 
sisK  but  considrrabfe  sensory  disturbance.  The  sensory  disturbance  dcjes  not  in- 
variably extend  to  all  the  senses ;  quite  often  there  is  nothing  but  cutaneous 
aniesthesia. 

About  the  im|X)rtance  of  the  other  parti^  of  the  internal  capsule,  not  mentioned 
here,  nothing  is  known.  A  statement  made  by  Charcot  should  be  added  in  con- 
clusion— namely,  that  when  there  are  also  jxist-hemiplegic  symptoms  of  irritation, 
such  as  post-hemiplegic  chorea^  there  is  very  probably  a  lesion  of  the  posterior 
extremity  of  the  internal  capsule. 

Central  Ganglia;  Caudate  Kncleof  (Corpns  Striatmn  proper).  Lenticular 
,  FucleiM,  and  Optic  Thalamua.— Before  the  course  of  the  pyramidiil  tract  had  been 
ft  accurately  determined,  ordinary  cases  of  cerebral  hemiplegia  were  almost  uni- 
I  versally  ascriljed  to  lesions  of  the  centml  ganglia,  and  in  particular  of  the  caudate 
■  and  lenticular  nuclei.  At  present,  however,  observations  seem  to  force  one  to  the 
I     conclusion  that  a  complete  hemiplegia  can  be  produced  only  by  a  cutting  off  of 
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the  pjrramidal  tract.  There  are,  indeed,  ivumerous  cases  of  hemiplegia  pFesentiDg 
circumscribed  disease  of  the  central  ganjcfUa;  but  they  can  probably  aJ  I  be  ex- 
plained by  supposing  either  that  the  pyiiiniidal  tract,  as  it  lies  in  the  coutig;uous 
internal  cupsule,  is  directly  iuYolv^ed  in  the  disease,  or  that  its  functions  are  sus- 
pended by  the  indirect  effects  of  the  neighlwring"  lesion — for  instance,  by  the 
pressure  it  exercises.  Accoi*diugly,  we  find  tliat  circumscribed  lesions  of  the 
central  ganglia  in  the  neigliborhood  of  the  internal  capsule  generally  produce  a 
temporiiry  hemiplegia — that  is,  the  paralysis  jict^dually  improves  as  the  indirect 
influence  of  the  focal  disease  upon  the  internal  capsule  ceases.  Chn>uie  and  in- 
curable hemiplegia,  however,  if  due  to  a  lesion  anywliere  in  this  region,  always 
implies  an  actual  lesion  of  the  pyramidal  tract  in  the  interna)  capsule.  In  regard 
to  hem  lamest  hesia,  also,  the  facts  seem  to  l>e  quite  analogous.  It  was  formerly 
held  that  this  phenoaieiioii  was  especially  connected  with  a  lesion  of  the  optic 
thalamus,  the  i-eason  being  that  the  sensitive  fibers  lie  so  close  to  the  thalamus 
in  the  posterior  extremity  of  tho  internal  capsule  that  they  become  tbemselres 
involved. 

About  the  symptoms  which  lesions  of  the  central  ganglia  directly  produce 
little  is  deEnitely  known.  The  I'e.sults?  of  both  clinical  observation  and  e-xperiroent 
are  quite  contradictory,  and  in  repeated  instances  quite  extensive  disorganizatiou 
of  these  parts  Iian  existed  without  producing  any  symptoms  to  speak  of  during  life. 
In  particular,  it  should  l>e  borne  in  mind  that  softening  may  occur  in  the  lenticu- 
lar and  caudate  nuclei,  and  yet  not  a  trace  of  hemiplegia  be  observable.  It  seems 
probable  also  that  the  optic  thalamus  has  nothing  to  do  with  voluntary  motion ; 
but  it  seems  to  have  some  iiuportance  for  movements  of  mimetic  expression  (Be«?h- 
terew,  Nothnagcl).  In  hcniiplcgics  we  sometimes  see  thai  one  half  of  the  fi 
can  not  be  niove<l  vokintarily,  but  it  is  moved  very  actively  in  emotional  ex 
sion,  such  as  laughing  or  crying.  In  such  cases  we  can  decide  that  the  thalamus 
is  intiict,  while  in  lesion  of  the  thalauius  the  contrary  is  observed — the  affected 
half  of  the  face  can  Ije  moved  voluntarily,  but  it  remains  completely  rigid  in 
emotional  expi'ession.  As  to  perceptive  functions,  there  is  only  one  which  the 
optic  thalamus  is  certainly  known  to  pos.sess:  the  central  termination  of  some 
fibers  of  the  optic  nerve  lies  in  its  posterior  portion  (known  as  the  posterior 
tubercle  or  pulvinar),  while  other  fitx^rs  go  U*  the  corpus  geniculalum  externum. 
Dciitruclion  of  the  hinder  jiurt  of  the  thalamus  accordingly  produces  complete 
hemiopia  (n'de  page  7l*>>  of  tlie  opjiosite  side.  It  has  been  alTirmetl  that  the  optic 
thalamus  has  connections  with  other  sensory  ti*act5,  but  dehnile  proof  is  lacking. 
Ft>ciil  disease  i>f  the  thalamus  has  repeatetlly  occasionetl  **i>ost-heDiiplegic  chorea^' 
and  other  jiost-hemiplegic  symptoms  of  irritation.  According  to  recent  experi- 
ments, tlie  lenticular  nucleus  contains  centei'S  for  regiilating  heat. 

Corpora  Qaadrigemiiia  and  Crura  Cerebri— Diseases  of  the  corpora  quadri- 
gomina  are  infrequent,  and  usually,  when  they  do  occur,  they  are  merely  a  part 
of  more  extensive  lesions  of  the  brain.  They  ai'c  therefore  very  rarely  considered 
from  a  diagntjstic  point  of  view. 

The  anterior  tubercles  are  certainly  couuected  with  the  fibers  of  the  optic  nerve. 
If  both  of  the  anterior  tubercles  be  destroyed,  total  blindness  is  inevitable,  while 
if  only  one  l>e  disorganized,  hemiopia  is  to  be  anticipated.  Still,  these  symptoms 
are,  of  course,  too  ambiguous  ever  to  be  regarded  H3  pathognomonic  of  localised 
disease  of  the  anterior  corpora  quadrigemina.  Another  point  to  be  considered, 
whenever  the  corpora  quadrigemina  are  diseased,  is  the  position  of  the  nuclei  of 
the  nerves  which  preside  over  the  motions  of  the  eyeball,  and  in  particular  of  the 
oculomotor  nerve.  This  explains  why  unilateral,  or  even  bilateral,  paralysis  of 
the  oculouiotorius  has  been  repeatedly  observed  in  connection  with  lesions  of  the 
corpora  quadrigemina,  as  have  also  nystagmus  and  ititmobility  of   the   pupiL 
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[Nothnag^l  considers  that  a  staggering  gait^  resembling  that  of  a  drunken  man, 

assi>ciated  with  oculomotor  paralysis,  if  aasociaied  with  ^meral  s>'mj)toms  of 
tumor,  is  strongly  indicative  of  tumor  of  the  corpora  quadri^emina.  The  eye 
paralysis  miiKt,  however,  be  an  early  symptom  in  order  to  be  of  value.  The 
paralysis  in  such  eases  Ls  apt  to  be  of  irregular  distribution,  often  involving  up- 
ward and  downward  movements  of  the  eye,— K.] 

S!iould  the  cnira  cerebri  become  involved  in  the  disease,  the  resulting  symptoms 
are  often  very  ehaiticteri-stic  of  the  locality  affected;  there  is  paralysis  of  one  side 
of  the  body  (arm,  leg,  facial  nerve),  and  at  the  same  time  a  crossed  paralysis  (that 
is,  one  situated  u|k>u  the  opposite  sidej  of  the  motor  oculi.  A  glance  at  Fig.  65 
(page  535)  will  explain  this  phenomenon.  Thus,  a  circumscrib<Hl  lesion  on  the 
right  side  would  destroy  the  fibei-s  of  the  third  nerve  on  that  side,  and  therefore 
produce  a  right-sided  pamlysis  of  the  rtculoniotor  nerves,  and  at  the  Fame  time^  if 
extensive  enough,  tbe  lesicm  would  involve  the  p5T*amidal  fibers  of  the  right  cms, 
and  thus  ooeasion  left  hemiplegia.  That  disease  of  the  tegmentum  would  neces- 
sarily entail  sensory  disturbances  may  be  taken  for  granted,  although  there  is  aa 
yet  very  little  clinical  proof  of  it. 


5.    The  CEREBItLLtTU. 


V  Quite  extensive  destruction  of  the  cerebellum  may  take  place  without  any 

I  symptoms  to  indicate  it.  In  such  cases,  however,  the  disease  is  almost  invariably 
W  confined  to  the  hemispheref^ ;  but,  if  the  central  portion  or  vermiform  appendix  be 
I  attacked  to  any  great  extent,  peculiar  symptoms  almost  always  result,  |K>intiug  in 
I  many  instances  with  considerable  certainty  to  disease  of  the  cerebellum. 
^^^_  There  ai*e  two  esi)ecially  characteristic  symptoms — a  peculiar  uncertainty  of 
^^Hbut  (cerebellar  ataxia),  and  troublesome  vertigo. 

^^^^  Cerebellar  ataxia  affects  only  tbe  ti-unk  and  lower  extremities.  Both  standing 
f  and  locomotion  are  interfered  with.  When  tlie  patient  is  lying  in  bed  he  can 
move  his  legs  almost  as  well  as  ever,  and  with  normal  vigor;  but  as  socjn  as  he 
gets  upi.  the  chfinwteristic  motor  disturbances  become  very  evident.  Even  while 
standing  still  the  whole  body  can  usually  be  plainly  seen  to  sway  l>ack  and  forth. 
This  becomes  more  marked  if  the  patient  bring  his  heels  together.  If  he  stand 
with  his  legs  widely  apart,  the  trouble  is  less  noticeable.  Closing  the  eyes,  as  a 
rule,  does  not  aggravate  the  swaying,  inasmuch  as  the  cutaneous  and  muscular 
sensibility  of  the  lower  limbs  i^mains  normal  in  imcompliciited  cerebellur  disease. 
When  the  patient  tries  to  walk,  he  sways  and  totters,  precisely  as  if  he  were  deeply 
intoxicated,  but  usually  in  a  very  different  way  from  that  seen  in  tabes  dorsalis. 
Initead  of  the  uniform  stamping  and  pitching  gait  of  the  latter,  cerelndlar  ataxia 
causes  a  real  sUiggering  of  the  whole  ixKly.  so  tlmt  in  severe  cases  the  imtient  loses 
entirely  the  ability  to  walk  straight,  but  seems  to  fall  forward,  as  it  were,  in  a  zig- 
zag  line^  now  to  tbe  right  antl  ni»w  to  the  left.  Sometimes,  but  by  no  means  inva- 
riably, it  is  noticetl  that,  in  walking,  the  body  sways  principally  in  one  jiarticular 
I  direction,  either  forward  or  backward,  or  to  one  side.  Such  peculiarities,  however, 
do  not  enable  us,  with  our  present  knowledgt\  to  determine  with  certainty  just 
what  position  in  the  cen^bellum  the  lesion  o<"cupies.  Tlie  most  we  can  do  is  to 
surmise,  in  such  a  case,  that  the  middle  peduncles  of  the  cerebellum  (vide  infra) 
are  involved.  It  is  worthy  of  note  that  with  few  exceptions,  the  ataxia  doe^  not 
involve  the  up|K«r  extj*emitie8.  Many  a  patient  who  can  scarcely  walk  unaided  is 
still  able  to  jierform  the  most  delicate  manipulations  with  his  hands.  This  shows 
I  tliat  it  is  only  in  maintaining  the  bodily  equilibrium— essential  to  standing  and 
E  locomotion — that  the  function  of  tbe  cerebellum  is  important. 
■  As  already  stated,  this  cerebellar  ataxia  is  in  mast  cases  attended  with  pro- 

^ . d 
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nounced  vertigo.    Therj  is  not,  however,  a  complete  correspondeDce  between  the 

locomotor  disturbauce  and  the  dizziness.  Exceptionally  one  symptonn  may  be 
pi*esent  without  the  other.  The  vertigo  is  usually  felt  only  when  the  patient 
stands  or  moves  about,  being  almost  always  absent  when  he  lies  quietly  in 
We  are  as  yet  ignorant  just  how  it  in  produced.  Vertigo  is  quite  frequently 
duced  by  other  cei*ebral  disea^ses.  It  can  not,  therefore,  be  regarded  as  indicating 
disease  of  the  cei'ebelUim  unless  it  is  very  persistent  and  decided,  and  is  associated 
with  the  characteristic  cerebellar  gait. 

Little  is  known  about  other  symptoms  of  disease  in  the  cerebellum.  There 
may  be  some  diagnostic  value  in  persistent  occipital  headache,  particularly  if 
other  cerebellar  sj^nptoms  be  present.  If  they  do  not  exist,  the  headache  is  too 
ambiguous  to  be  of  much  value;  and,  iMwides,  an  affection  of  the  cerebellura  may 
exceptionally  l>e  attended  by  pain  in  the  side  of  the  head  or  in  the  foi-ebead.  Vom- 
iting is  of  still  less  value.  It  is,  to  be  sure,  frequently  occasioned  by  chronic 
disorders  of  the  cerebellum,  and  by  tumors  in  pai-ticular,  but  may  be  etiually  well 
the  result  of  disease  elsewhei-e.  Tumors  of  the  cerebellum  are  very  apt  to  cause 
disturbances  of  vision ;  but  it  is  certain  that  these  ai-e  not  a  direct  result  of  the 
cerel>c«llar  lesion,  but  are  occasioned  by  the  development  of  a  choked  disk  (mcfe 
cliapter  on  cerebral  tumoi'S). 

We  must  add  in  conchision  a  few  wortis  about  diseases  of  the  middle  pedun- 
cles (crura  ad  puntetn).  Usually  it  is  an  irritation  of  these  which  causes  those 
peculiar  symptoms  known  as  forced  movements  and  forced  positions.  Thus,  in 
such  a  case,  the  patient  always  lies  upon  one  particular  side  in  bed.  He  may  be 
quite  conscious,  or  in  a  state  of  complete  unconsciousness.  If  he  is  put  in  any 
other  postui'e,  he  at  once  involiintarily  i*©assumes  his  former  position.  Not  infre- 
quently this  forced  position  of  the  trunk  is  accompanied  by  a  corresponding  forced 
position  of  the  heatl  and  eyeballs,  w^hile  the  exti'emitic^s  are  seldom  affected. 
Genuine  forced  movements  arc  seen  far  less  often.  They  produce  either  often- 
repeated  rotations  of  the  body  on  its  longitudinal  axis,  or,  if  the  patient  be  able 
to  walk  at  all,  involuntary  circular  movements  ('* circus  movements  "),  etc.  It  is 
not  p<xssible,  even  by  minute  analysis  of  these  symptoms,  to  determine  in  which  of 
the  two  peiluncles  the  source  of  irritation  exists.  In  a  few  very  nire  cases  of  brain 
disease  these  same  symptoms  have  been  observed,  although  no  atfectiou  of  th©_ 
middle  peduncles  of  the  cerebelhim  could  afterward  be  detected. 


For  convenient  reference  we  subjoin  a  summary  of  the  most  important  facts 
bearing  upon  the  localization  of  cerebral  diseases. 

1.  Tlie  most  fiM^quent  cause  of  ordinary  hemiplegia  is  a  lesion  of  the  pyrami* 
tract  in  the  jwsterior  limb  of  the  internal  capsule.    If  the  hemiplegia  be  persistent 
then  this  tract  is  actually  destroyed;  if  temporary,  the  tract  has  been  functional! 
deranged  for'  a  time  by  focal  disease  in  neighboring  j>arts  of  the  brain. 

2.  Monoplcgic  cerebral  paralysis  is  usually  due  to  affections  of  the  oortex  of 
the  bmin,  that  is,  the  centra!  convolutions  and  the  paracentral  lobule.  Mon< 
plegia  of  the  face  and  tongue  is  the  result  of  lesions  in  the  lower  extremity  of 
anterior  central  convolution.  3Ionoplegia  of  tlie  arm  i.s  referable  principally  to 
some  lesion  of  the  middle  third  of  the  anterior  central  convolution.  Monoplegia 
of  the  lower  extremity  implies  some  affection  of  the  paracentral  lobule. 

3.  Hemiplegia  or  monople^a,  if  associated  with  epileptiform  convulsions  affect- 
ing either  one  half  or  one  particular  portion  of  the  Ixwiy,  are  almost  aJways 
caiused  by  cortical  lesions.  Tliese  same  symptoms  of  motor  irritation  without 
accompanying  paralysis  are  likewise  ascribable  to  some  irritation  of  the  above- 
mentioned  regions  of  the  cortex. 
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4.  Hemiplegia  with  crossed  paral^rsis  of  the  oculomotor  nerve  indicates  a  lesioii 
of  the  crura  cerebri, 

5.  Hi^miplej^a  with  crossed  facial  paralysis  implies,  with  an  approach  to  cer- 
tainty, that  the  lesion  is  situatotl  in  the  pons, 

6.  Post-heniipiegic  chorea  (vide  injra)  seems  to  occur  especially  when  there 
is  focal  disease  in  the  neig^hborhood  of  the  optic  thalamus  or  of  the  posterior  port 
of  the  internal  capsule, 

7.  Hemianresthesia  (of  the  skin  and  of  the  organs  of  special  sense)  seems  to 
result  principally  from  lesionn  of  the  most  posterior  jmrtion  of  the  internal  cap- 
sule. 

8.  Hemiopia  may  be  due  to  a  lesion  of  the  occipital  lobe.  Probably,  also,  a 
lesion  of  the  posterior  extremity  of  the  internal  capsute  may  cause  it,  in  which 
ciisc  it  is  usually  associated  with  htj^miana'sthcsia.  Finally,  it  may  be  protluced 
by  atfectious  of  the  ix>sterior  tubercle  of  the  oplic  thalamus,  or  of  one  of  the 
anterior  corpora  quadrigemina,  or  of  one  of  the  optic  tracts. 

*J.  Genuine  nn>t<jr  aphasia  indicates  disease  of  the  thini  left  frontal  convolution, 

10.  Word  doafness  seems  to  be  due  to  disease  of  the  lii'st  left  temporal  convolu- 
tion. 

11.  Difficulty  in  articulation  implies  disease  of  the  medulla,  as  does  also  dys- 
phagia. 

12.  Staggering  gait  and  vertigo  arc  the  most  constant  sjTTiptoms  of  cerebellar 

■  disease.     Forced  p<^itions  and  forced  movements  are  seen  cliiefly  in  connection 

■  with  lesions  of  the  crura  ccrebelli  ad  poutem, 

I  [13.  Staggering  gait  and  ocular  pa  nil  y  so  s  are  indicative  of  lesions  of  the  cor- 

■  pora  qttadngemiua.-K.J 


CHAPTER  m. 
OBEBBRAI^  HJEMOHRHAOB. 


etiology.— The  caiL«ie  of  cerebral  haemorrhage  should  always  be  sought  in 
some  dis<:'ase  of  the  coat.s  of  the  minute  cerebral  arteries.  In  1868  it  was  tlrst 
shown  by  Charcot  and  Bouchard  that  in  almost  every  case  of  cei'ebral  luemor- 
rhage  there  ai-e  miliary  aneurisms  of  the  small  arteries  of  the  brain  sul)stance, 
8t>ine  one  of  which  has  bui'st  and  allowed  the  blood  to  escai)e.  All  later  investi- 
gators have  confirmed  their  statements  about  the  occurrence  and  imp<:»rtance  of 
these  miliary  aneurisms.  The  aneurisms  may  attain  a  diameter  of  a  millimetre 
or  more.  They  usually  appear  like  spindle-shaped  dilatations  of  the  entire  cir- 
cumference of  iJie  vessel,  although  sometimes  the  bulging  i.s  confined  to  ime  side 
of  it,  S*)  far  as  has  yet  been  learned,  the  process  of  development  starts  with  dis- 
ease of  the  intima.  This  layer  presents  at  first  proliferations  and  also  a  fatty 
degeneration  of  the  endothelium.  I  ater  rm,  however,  tbe  intima  atrophies,  just 
as  tbe  muscular  coat  does.  Inasmuch  as  the  intra-cerebral  arteries  possess  almost 
no  true  a<lventitia,  it  is  easy  to  see  that  these  vessels  are  especially  predisposed  to 
aneurismal  dilatation.  It  has  been  afRrmetl  that  the  disease  of  the  vascular  wall, 
which  leads  to  the  formatirm  of  these  aneurisms,  is  identical  with  ordinary  arterio- 
s<!lerosis  (riile  jiage  331)  or  atheroma.  Charcot  denies  it,  but  the  later  investiga- 
tions of  Eichler  make  it  seem  very  probable.  Indeetl,  we  very  often,  although  not 
invariably,  find  that  cerebral  Iwem  or  rhage  attacks  persons  who  present  either  a 
general  arterio-st*lerosis  or  a  more  limited  atheromatous  disease  of  the  cerebral 
arteries ;  and  most  of  the  factors  which  are  said  to  promote  cerebral  haemorrhage 
are  the  same  as  favor  the  development  of  arterio-sclerosis. 
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It  has  long  been  recof^nized  that  acre  tias  an  ini]>ortaiit  be^iring  on  these 
Although  exceptionally  a  younger  individual  may  be  attacked,  the  majority 
sufferers  are  over  fifty  years  old^that  is,  at  the  time  of  life  when  arterio-^clerosds 
usually  becomes  most  fully  developed.  Agidn,  cerebral  haemorrhage  is  decidedly 
more  frequent  in  men  than  in  women,  which  is  also  true  of  atheroma.  Alco- 
holism, syphilis,  and  gout  are  also  reckoned  amoag  the  aGtiological  factors  of  brith 
disorders,  juid  in  both  a  hereditary  predisposition  is  not  very  rarely  demonstra- 
ble. Whiit  is  called  the  *'  apoplectic  habit  *'  also  deserves  brief  menti<in.  Although 
there  is  no  variety  of  constitution  which  exempts  its  possessor  from  the  possibility 
of  cerebi-al  ha?oiorrhage,  yet  it  can  not  be  denied  that  often  the  victims  of  apo- 
plexy do  exhibit  a  certain  " habit."  Such  i>ersous  are  not  very  tall,  but  are  corpu- 
lent, broad -chested,  with  a  short.,  thick  neck  and  round  face.  They  have  not  be<^n 
disinclioed  to  the  pleitsures  of  the  table  and  tbe  bottle,  and  sometimes  they  sutfer 
from  emphysema,  moderate  hyperli*oi)hy  of  the  heart,  and  general  arterio-sclero- 
sis,  as  the  condition  of  the  radial  and  temporal  arteries  ma^''  disclose  even  during 
life. 

Granting,  therefore,  that  disease  of  the  ai'teries,  and  more  particularly  miliar}* 
aneurisms  resulting  from  chronic  endarteritis  of  the  smidU*r  cerebral  arteries, 
must  be  regardeil  as  the  chief  c-ause  of  cerebral  hiPinorrhage,  then,  on  the  other 
hand,  the  question  suggests  itself  whether  an  abnormal  elevation  of  the  blood- 
pressure  may  not  have  some  p:irt  in  deteriuiniug  tbe  haemorrhage.  If  the  coats 
of  the  arteries  be  normal,  surely  they  would  not  be  torn,  no  matter  how  grtiat  the 
arterial  tension  became;  but  if  aneurisms  have  already  been  developed,  then 
there  can  be  no  doubt  that  a  pei*sistent  or  even  a  temporary  elevation  of  ihe  blmid- 
pressure  must  favor  the  bui*stiug  of  the  vessels.*  In  this  sense  a  cerebral  haemor- 
rhage, occuiTing  in  patients  with  certniu  forms  of  cardiac  hypertr<jphy  (contracted 
kidne3\  idiopathic  hyi>ertrophy,  etc.),  conihine<l  with  disease  of  the  vessels,  may  he 
referred  in  part  to  the  iucreased  arterial  tension ;  but  it  is  most  of  all  ^\ith  regard 
to  many  exciting  causes,  which  ai'o  immediately  followed  by  a  cerebral  haemor- 
rhage, that  increased  bloochpr'essure  assumes  great  im]>ortance.  Here  it  is  tem- 
porary. Cerebral  hasmorrbago  may,  for  example,  follow  elceasive  muscular 
exertion,  the  ingestion  of  a  l:u-ge  amount  of  food,  indulgence  in  alcohol,  taking  a 
cold  bath,  or  violent  meutal  excitement.  In  all  such  cases,  however,  the  change 
in  the  arteries  is  a  necessary  prerequisite. 

It  should  be  mentioned,  in  conclusion,  that  quite  considerable  haemorrhage 
may  also  take  place  in  the  course  of  such  general  diseases  as  are  associated  with 
irajMiired  nutrition  and  a  consequent  diminution  in  the  resisting  power  of  the 
vascular  walls.  Cerebral  haemorrhage  under  these  cii-cumstances  is  merely 
symptomatic  of  a  general  hi«morrhagic  diathesis,  as  we  find  it  in  leiiksemia, 
pernicious  aniemia,  and  those  affections  which  are  called,  in  a  stricter  sense, 
hipmorrhagic  diseases,  such  as  scurvy  and  purpura  ha^morrhagica.  The  grave 
infectious  dise^ise^s,  including  septica-'mia,  typhus  or  t>^nhoid  fever,  and  variolji, 
may  occasion  hiemorrhage  into  the  brain  as  well  as  into  other  organs.  The 
ha?morrhages  are  generally,  however,  from  capillary  vessels,  and  are  very  ranJy 
extensive. 

Pathology.— Til e  miliary  aneurisms  do  not  develop  in  all  the  cerebral  arteries 
with  equal  frequency,  and  accoixlingly  we  find  certain  regions  particularly  liaUo 
tx)  cerebral  hpemon-hage,  being  very  much  oftener  affected  by  it  than  others.  It 
is  the  large  central  ganglia  in  the  neigh h<3rhoi:id  of  the  lateral  venti'icles  thut 


*f Mendel  has  fotinri  tlint  tht-  normal  blood-prtwsuro  in  t\n-  k^iilioulo-striotc  Hrtericn,  irhiclv  nnt 
moat  jirotio  to  rupture,  b  tijut-h  higher  than  it  ifl  iii  the  oorticttl  and  muiijr  otlivr  siaali  tu-Umo6  of  thfl 
brniiL— K.] 
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suffer  most  frequently  —  namely,  the  optic  thalamus,  caudate  and  lenticular 
nuclei,  and  also  the  adjacent  white  matter  of  the  iuternal  capsule  and  centrum 
ovale.  Haemorrhages  in  otlier  portions  of  the  brain  ai-e  much  le^  frequent — 
such  as  lupmorr bilges  into  the  convolutions,  the  pons,  the  cerebellum,  the  crura 
cerebri^  or  the  medulla.  If  the  blood  esca|>es  into  the  neighborhood  of  a  ven- 
tricle, it  may  burst  into  the  latter.  Likewise,  in  rai-e  iustance^i,  an  effusion  of 
blood  near  the  cortex  may  make  its  way  out  ufxiu  the  surface  of  the  brain. 

An  ejctensive  collection  of  blood  in  one  of  the  hemispheres  may  exercise  ao 
decided  a  pressure  upon  surroundings  parts  that  the  resylis  of  incr«?ased  tension 
upon  the  affected  side  ai"e  at  once  recog"oi2etl  when  the  skull  is  opened.  The  dura 
on  that  side  is  more  tiglitly  stretched,  the  falx  is  crowded  over  to  the  opi>osite  side^ 
the  convolutions  on  the  convexity  seem  flattened,  and  the  fun-ows  are  sliallow. 
Exceptionally,  when  there  is  a  very  large  effusion  reaching  nearly  to  the  surface, 
we  may  even  detect  fluctuation. 

On  cutting  through  the  brain-subatance  we  find  the  seat  of  ha3morrhage,  and 
are  enabled  to  deterniine  its  position  and  extent  Its  siz;e,  of  counse,  varies  con- 
siderably in  ditferent  ciises;  it  may  be  small,  or  it  may  occupy  a  largo  part  of  an 
entire  hemisphere.  The  wall  of  the  etfuised  mass  is  made  up  of  ragg*.^  and  torn 
cerebral  tissue,  and  the  mass  itself  contains  d^hria  of  the  nervous  elements  entangled 
in  the  coagulated  blood.  The  bl<3od -clots  are  almost  always  very  dark-<!olored 
when  fresh.  Later  on,  the  mass  changes  to  a  chocolate-colored  or  more  brownish- 
yellow  pulp,  composed  of  the  disintegrated  remnants  of  the  ner\'ous  substance 
and  the  clotted  blood.  The  mici'oscopo  reveals,  particularly  in  the  immediately 
surrounding  tissues,  numerous  fatty  granular  cells.  Tliese  are  white  blood- 
corpuscles  which  have  absorbed  the  fat  resulting  from  the  decomposition  of  the 
myeline  substance.  There  is  also  always  an  abundance  of  ha>matoidiiic  crystals, 
due  to  the  disintegration  of  tlie  red  blood-globules.  At  a  greater  di:;tance  from 
the  effusion  the  tissues  present  a  yellowifcih  tiuge,  front  the  imbibition  of  such 
blood-pigment  as  has  reached  them  in  a  state  of  solution;  and  there  is  also  usually 
an  oedematous  softening  of  the  parts  not  too  far  removed  from  the  ha*morrhagic 
focus. 

If  the  patient  survive,  the  mass  is  gradually  absorlx-d.  It  slowly  diminishes 
in  siste,  and  the  jsurrounding  parts  tend  U>  reaa'^unie  their  noroitd  relations.  The 
final  result  in  many  cases  is  a  ra\ity  tilled  with  serous  fluid  and  bounded  by 
smooth  walls.  This  "apoplectic  cyst"  remains  stationary.  In  some  instances, 
however,  and  particularly  if  the  etfusion  be  ratlier  small,  the  walls  approach  each 
other  as  more  and  more  of  the  fluid  is  abs*:)rl>ed;  there  is  a  great  hyperplasia  of 
connective  tissue;  and  so,  finally,  thei^  is  nothing  left  but  a  so-called  aixiplectic 
scar,  usually  of  a  yellow  color,  due  to  vestiges  of  the  blood- pigment.  The  position, 
and  dimensions  of  the  permanent  lesion  determine,  of  course,  the  question  of  sec- 
ondary descending  degeneration  {vide  page  680),  as  well  as  the  nature  and  extent 
of  tlic  pei-sistcnt  cliuical  s>Trnptouis. 

Clinical  History. — The  syniptt»m8  of  cerebral  haemorrhage  agree  closely  with 
the  aiiatouiieul  lesions  just  described.  The  miliary  aneurisms  themselves,  even 
when  nuoirn>us.  .siddimi  excite  any  s^^mptoras.  Sometimes,  however,  it  is  possible 
that  the  slight  circulatory  di.sturl>!inces  they  occasion  produce  the  mild  headache 
and  similar  uniioyances  which  often  precede,  for  a  longer  or  shorter  time,  tbe 
occurrence  of  rerebral  hipmorrhage. 

As  soon  as  nn  aneurit^m  bursts,  however,  and  blood  escape  into  any  part  of 

the  brain -so  V)stance,  there  is  immediately  seen  a  group  of  grave  cerebral  symp- 

-         toms,  collectively  termed  an  apoplectic  attack,  or  *' shock."     As  the  blood  escapes 

I        under  a  pressure  nearly  equal  to  tlie  general  arterial  pressure,  and  doubtless  much 

I        greater  than  that  to  which  the  soft  substance  of  the  brain  is  normally  exposed* 
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the  affected  portion  of  the  bitiio  is  at  once  subjected  to  a  considerable  iocreftie 
iensioD,  which  is  traiismittcd  for  various  distances  in  all  direction«.  It  needs* 
be  said  Uiat  the  destructive  influence  of  the  hiemorrhage  may  vary  exceediDg-l 
and  that  therefore  the  symptoms  are  by  no  meajis  equally  severe  in  all  cai 
The  larger  the  rent  in  the  blood-vessel,  and  the  more  iTa.pid  and  abundant 
consequent  hajuiorrhage,  the  worse  is  the  apoplectic  attack.  Bleeding  from 
lar^r  vessels  is  therefore  usually  attended  by  graver  symptoms  than  from  the 
minute  arterial  twigs.  An  extensive  cerebral  hiemorrhage  sometimes  causes 
tlie  patient  to  fall  dovm  suddenly  in  complete  unconscioufinesSy  while  smaller 
haemorrhage  may  occasion  only  a  tem[)orary  attack  of  vertigo  and  slight  cloudi- 
ness of  intellect.  If  the  tear  in  the  wall  of  the  artery  be  very  small  and  narrow, 
permittiug-  the  blood  to  escai>e  but  slowly,  then  there  may  be  no  sudden  attack  at 
all,  the  phenomena  requiring  a  certsnu  length  of  time  for  their  development. 

There  is  also  an  important  relation  between  the  location  of  the  haemorrhage 
and  the  severity  of  the  apoplectic  attack.  The  chiei  symptom  of  these  c 
Joss  of  conscioujsness  (about  which  we  shall  soon  speak  at  lengUi)  •,  and  q»  Ui 
certainly  is  due  to  an  interruption  of  tbo  functional  activity  of  the  cerebral 
cortex,  it  is  plain  (1>  tliat  the  nearer  the  cortex  is  t«»  the  ha?morphagic  fix*us.  the 
more  apt  are  the  symptoms  to  be  serious.  It  is  confirmatory  of  this  that  haemor- 
rhage into  the  more  deeply  situated  portions  of  the  brain,  like  the  crura  cere 
or  the  pons,  quite  often  occasions  cnmjiaratively  slight  symptoms.  But  (2)  thei 
is  a  fact  about  the  circulation  in  the  brain  that  often  causes  the  shock  from 
hcemorrhage  into  the  bmin-stem  to  be  greater  than  the  shock  following  hsemor 
rhage  into  the  cortex  or  the  white  substance  of  the  hemispheres.  The  explana- 
tion is  that  the  biiiin-stem  has  comparatively  much  larger  arteries  than  the  other 
parts  just  raentioneil,  which  contain  only  minute  blo4xl  vessels.  Furthermore^  as 
Duret  and  Heubner  have  shown,  the  lilood- vessels  are  so  distributed  tlmt  the 
arterial  tension  in  the  brain-stenii  is  not  a  little  higher  than  in  the  other  portions. 
This  renders  intelligible  the  clinicul  phenomenon  that  htemorrhages  in  the  tern* 
tory  of  the  main  arteries,  besides  lacing,  as  we  have  said,  the  most  frequent  of  any, 
produce  apoplectic  sjTuptoms  even  when  the  effusion  is  comparatively  small; 
vrhUe  sometimes  haemorrhages  of  about  the  same  size  in  the  cortex  or  white  sub- 
stance may  not  be  noticed- 

The  clinicid  phenonieim  of  tlie  apoplectic  attack  will  now  be  considered  in 
detail.  The  onset  is  sometimes  absolutely  without  warning,  but  in  otlier  csases  it 
is  pi*eceded  for  a  greater  or  less  length  of  time  by  certain  prodmmata.  These  are 
either  the  residt  of  the  disturbance  of  ci regulation  caused  by  the  disease  of  the 
blood-vessels  in  the  brain,  and  then,  as  already  stated,  they  comprise  oc^-usiimal 
headache,  vertigo,  tinnitus  aurium,  spots  before  the  eyes,  languor,  and  muscular 
weakness;  or  they  are  caused  by  minute  haemorrhages,  which  seem  not  infre- 
quently to  precede  a  greater  one.  In  such  a  cuse,  the  frientls  relate  that  of  late 
tlie  patient  has  liad  one  or  more  slight  and  brief  attacks,  chai'acterized  by  faint; 
ness,  temporary  tj^uble  in  speakiog,  sudden  but  temporary  weakness  of  an 
or  leg,  and  similar  symptoms.  The  prodromata  may  extend  over  several 
or  even  weeks  and  months  preceding  the  severe  attack. 

In  other  cases  there  are  no  such  premonitory  symptoms.  The  apoplexy  oocu: 
tinexpe«"tedly  and  suddenly.  In  the  midst  of  apparently  vigorous  health  the 
patient  sinks  down  "a-s  if  he  had  been  struck."  In  still  other  cases  there  are 
indeed  no  prodromata,  but  the  symptoms  do  not  at  firat  appear  in  all  Iheir  severity, 
and  occupy  some  hours  or  even  a  whole  day  in  their  gradual  development.  This 
is  due  to  a  slow  and  gradually  increasing  hapmorrhage,  and  is  termed  a  alow  or 
delayed  apoplectic  attack.  The  patient  grows  confuse<l,  anxious,  and  delirious  (a 
case  of  our  own  had  pronounce*!  hallucinations  of  sight) ;  the  arm  and  leg  on  one 
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side  become  paretic,  and  gradually  more  and  more  completely  paralyzed;  and 
after  a  few  hours  fioniplele  linconsciousness  conies  on. 

The  attack  may  be  rapidly  fatal.  In  such  cases  the  abnormal  pressure  prob- 
ably involves  the  medulla  oblongrata  and  paralyzes  the  cardiac  and  respiratory 
centers  there  situated.  Usually,  however,  there  is  merely  a  coDiplete  loss  uf  con- 
Hciousncss,  more  or  less  rapidly  developed.  Sometimes  the  patif^nt  has  time  to 
lie  down.  He  usually  sinks  back  in  his  chair  or  falls  to  the  floor,  and  becomes 
deeply  comatose.  The  face  is  often  noticeably  flushed,  and  the  pulse  full  and 
tense,  but  not  infrequently  somewhat  slow,  because  of  the  inci'eased  cerebml 
pressure.  The  i*esp] rations  are  deep,  noisy,  stertorous,  and  likewise  often  slow. 
The  relaxed  cheeks  and  lipa  are  often  dra^JSTi  deeply  in  at  every  inspiration,  and 
puffed  out  at  every  expiration.  The  temijerature  is  usually  subnormal  at  fh-st, 
later  regaining  the  normal,  or  even  a  higher  point.  In  a  rapidly  fatal  case,  how- 
ever, the  temperature  remaijis  depressed  till  death.  It  is  not  very  rare  in  severe 
isases  to  observe  a  peculiar  position  of  the  head  and  eyeballs,  they  being  all  turned 
in  one  direction.  This  phenomenon  is  termed  by  Prevost  conjugate  deviation 
(diination  conjngtt^e)  of  the  eyes  and  head.  It  is  generally  temjKjrary,  and  ia 
said  by  Landouzy  to  be  connected  principally  with  a  lesion  of  the  lower  temporal 
lobe.  There  is  no  jierfeotly  constant  relation  between  the  lateral  deviation  and 
the  half  of  the  bniin  atrected.  Apparently  in  most  cas»?s  the  eyes  are  directed 
towaiMl  the  injuiHxl  side,  and  so  to  a  certain  extent  '*  look  toward  the  lesion ''  and 
away  from  the  paralyzed  side  of  the  body  (vule  infra).  The  pupils  present  no 
constant  pecoliarilies.  Often  they  are  of  normal  size.  In  other  cases  they  are 
contra-otcd,  dilated,  or  unequal.  No  definite  diagnostic  conclu-sions  can  l>e  drawn 
from  then).  In  the  worst  cases  the  pupils  will  uot  react  to  light;  in  other  cases 
they  react,  but  often  sluggishly. 

During  the  deep  apf>plectic  coma  the  extremities  generally  lie  cotupletely 
motionless  and  hrrjp.  In  the  worst  cases  rellex  action  is  wholly  suspended;  but 
sometimes  the  vigoi*ous  thrust  of  a  pin  or  the  pinching  of  the  skin  will  excite  an 
occasional  slow  rellex  twit^ch,  or  a  motion  as  if  to  ward  off  the  tormentor. 
Whether  the  apt»plexy  has  caused  hemiplegia  at  all,  and  if  so  on  what  side,  can 
not  always  l>e  easily  determined  during  the  initial  coma.  Still,  it  is  often  to  be 
observed,  even  now,  that  one  angle  of  the  mouth  hangs  down  lower  than  the 
other,  and  that  the  eorresponding  cheek  is  more  piitfed  out  dui'ing  expiration 
than  is  the  other;  that  the  extremities  of  one  side  are  even  more  completely 
relaxfHl  and  limp  than  those  on  the  opposite  side  of  the  Ijody.  and  that  the  reflex 
action  and  defensive  movements  are  almost  absent  upon  one  side  (the  paralyzed 
side),  while  they  can  be  clearly  demonstrated  on  the  other. 

In  contrast  to  the  usual  laxness  of  the  arms  and  legs  during  the  a|ioplectic 
coma  is  the  tonie  rigidity  sometimes  seen  in  the  extremities,  particularly  on  the 
side  opposite  to  the  hiemorrhage.  This  symptom  seems  to  be  esfx^eially,  although 
not  exclusively,  connected  with  a  buj-sting  of  the  escaping  blood  into  a  lateral 
ventricle.  It  is  rather  exceptional  for  cerebral  haemorrhage  to  l>e  attended  with 
geuei*al  or  unilateral  epileptifoi*m  convulsions — a  symptom  which,  as  we  have 
seen,  is  referable  to  irritation  of  the  motor  regions  of  the  cortex. 

It  should  be  mentione<l  that  in  many  causes  of  cerebral  haemorrhage  the  urine 
peaied  after  the  atUick  has  been  found  to  contain  small  amounts  of  albumen  or 
sugar.  This  symptom  is  usually  ast^ribed  to  compression  of  the  medulla  fi'om  the 
efftision.  There  is  usually  retention  of  urine;  in  other  cases  there  is  involuntary 
micturition. 

A  certain  number  of  patients  never  awake  from  the  initial  coma.  Death  may 
not  be  imuiedtate.  but  they  remain  completely  unconscious;  the  respirations 
become  more   rapid  and  irregular  (sometimes  of  the  Cheyne-Stokes  character). 
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and  there  is  a  rattling  in  the  throat,  because  mucus  and  saliva  run  down  into  it: 
the  pulse,  which  was  at  first  retarded,  now  becomes  ac<:elerated ;  the  face  grows 
paler  and  more  and  more  sunken;  the  eyes  are  deep  in  their  sockets;  the  cornea 
becomes  opaque;  and  at  last,  after  the  coma  has  lasted  some  hours,  or  even 
one  or  two  days,  death  iX'curs,  often  attended  by  a  considerable  rise  in  tempera- 
ture. 

This  termination  is,  however,  by  no  means  the  usual  one.  More  frequently 
the  patient  survives  the  attack.  The  bleeding  ceases,  the  clot  contracts,  and 
begins  to  be  disiuteg^i*ated  and  absorbed.  At  the  same  time  the  pressui-e  exerted 
uiM>n  surrounding  parts  grows  less  and  less,  the  more  distant  parts  of  the  braui 
gradually  recover  from  the  shock,  and  consciousness  slowly  i-etums.  The  patieut 
begins  to  open  his  eyes  when  be  b  spoken  to  in  a  loud  tone;  he  raises  his  hand  lo 
his  head,  sij^hs,  and  yawns;  gradually  the  intellect  deal's  up,  he  tries  to  talk,  or 
to  express  himself  by  signs;  memory  return.s,  and  he  recognizes  those  about  him 
once  more.  Exceptionally,  recovery  is  intennipted  by  a  fresh  and  jierhaps  a 
fatal  relapse.  This  may  result  fi^m  a  renewal  of  the  haemorrhage.  Generally, 
however,  improvement  i)er5>ists,  the  patieut  fully  regains  his  conscioussness  at  tbj 
end  of  a  few  days,  and  it  now  becomes  possible  for  the  first  time  to  "estimate  the 
damages." 

The  symptoms  thus  far  described  l>elong  to  wjvere  apoplectic  attacks.  There 
are  also,  as  we  have  said,  cases  of  all  degrees  of  niilduess,  as  regards  tbJ?  firet  onset. 
In  these  there  is  no  deep  and  persistent  coma.  The  patient  loses  consciousness 
only  temporarily,  if  at  all.  He  is  seized  with  vertigo,  or  with  sudden  headaclie, 
and  is  for  a  time  stupefied.  Nausea  and  vomiting  are  of  quite  fi-equent  occurrencei, 
just  as  in  ordinai-y  synco|je.  Yet  cases  presenting  these  comparatively  slight 
early  symptoms,  and  with  few  even  of  these,  may  exhibit  the  genuine  fi»cal 
symptoms  i-eferable  to  tlie  hfpmorrhage,  such  ns  hemiplegia,  in  all  their  severity. 
These  latter  phenomena  must  now  be  considered. 

iVmong  the  symptoms  of  impairment  of  function  resulting  from  cerebral 
haemorrhage,  only  those  ai'C  t-o  be  regartled  as  direct  focal  symptoms  which  are 
caused  by  the  actual  destruction  of  a  region  of  the  brain,  "Whei-e  the  haemorrliage 
takes  place  we  have  seen  that  a  larger  or  smaller  extent  of  the  bi-ain-substauce  is 
csompletely  destroyed  by  the  sudden  and  forcible  escape  of  the  bhxKl.  The  dimen- 
sions of  this  lesion  are  reprewnted  later  by  the  apoplectic  scar  or  cyst,  and  it« 
position  by  the  nature  and  extent  of  the  persistent,  and  for  the  most  part  irrepa- 
rable, loss  of  function  (Ausfalherficheinungen).  But  there  are,  in  addition  to  these 
direct  symptoms,  other  indirect  focal  sym])toms,  which  outla^it  the  apoplectic 
shock,  and  vary  with  the  locality  of  the  hiemfirrhage.  These  do  not,  however, 
correspond  to  the  territory  actually  destroyed.  Thoy  are  due  to  the  influenct 
exerted  for  a  certain  lenofth  of  time  by  the  hjipmorrhagic  focus  upon  the  immedi- 
fttely  surrounilirjg  structures.  The  pressure  of  the  effusion,  the  disturbance  of  cir 
culatiou  resulting  from  it,  the  collateral  oedema,  and  j>erhaps  also  the  imbibition 
of  the  soluble  products  of  disintegi'ation,  are  the  chief  factors  in  exciting  ihci^e  in- 
direct symptoms.  Tliey  do,  indeed,  outlast  the  initial  sh<H*k,  but  i\re  nevertheles 
temporary,  vanishing  sooner  or  later,  at  the  end  of  several  days  or  weeks,  or  even 
months. 

Even  if  the  character  of  the  initial  attack  and  the  symptoms  still  exhibited 
have  been  minutely  determined,  yet  we  are  unable  to  say,  at  first,  whether  the 
existing  focal  symptoms  are  dii-cct  or  indirect.  We  can  decide  alx>ut  this  only 
after  further  observation.  If  the  early  .symptoms  disappear  within  the  next  few 
days  or  weeks,  r^r  after  the  first  two  or  three  mouths,  we  can  then  atfirm,  retro- 
spectively, that  they  wei*e  indirect.  Such  as  outlast  the  first  six  months  are  to 
be  regarded  as  direct,  and  as  not  destined  to  improve  much.     From  a  praciicftl 
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pi>iat  of  view  this  distinction  is  of  extreme  iuiportance.     We  sliall  revert  to  the 
sxjhject  when  conijideriiig  the  course  of  cerebral  apoplexy. 

A  minute  description  of  all  the  focal  syniplonis  which  might  occur  after  cere- 
bral haMiiorrhapre,  and  of  the  light  thu8  thrown  upon  the  location  of  ihe  haemor- 
rha^^e,  n«?ed  not  be  attempted  here,  for  it  would  necessitate  a  repetition  of  all  the 
factii  enumerated  in  the  pi-eceding  chapter.  It  is  only  requisite  to  describe,  in 
detail,  the  chief  and  by  far  the  most  frequent  i-esult  of  a  cei-ebral  hicmorrhage — 
ordinary  cerebral  hemiplegia. 

It  liajs  been  mentioned  that  most  of  these  haemorrhages  occur  near  the  lateral 
ventricles.  Heuce,  in  a  majority  of  instances,  the  motor  pyramiduJ  tracts  as  it 
traverses  the  internal  capsule,  is  either  directly  destroyed  or  at  least  indirectly j 
affected.  Consequently,  most  ]>atients  who  survive  the  apoplectic  shock  pi-esei 
a  pamlysis  of  that  ?ialf  of  the  b<K!y  which  Is  opjxisite  the  seat  of  hjcmorrhage. 
On  minute  examination  we  usuully  find,  in  the  lirst  place,  that  even  in  the  dis- 
tribution of  the  facial  nerves  there  is  a  distinct  difference  between  the  two  side%j 
the  lower  division  of  the  facial  (which  suppHee  the  muscles  of  the  cheek,  nose, and 
mouth)  being  evidently  paralyzed  on  one  side,  while  its  upper  division  (going  to 
the  eyes  and  forehead)  is  entirely,  or  almost  entirely,  intact.  The  forehead  can 
be  wriidtled  on  one  side  as  well  as  on  the  other;  but  if  the  patient  tries  to  turn 
up  his  Tiosf",  «ir  alter  the  shape  of  his  mouth,  the  paralysis  becomes  evident.  Often 
indeed,  while  the  face  is  quiet,  it  can  be  noticed  that  one  nasolabial  fold  is  oblit- 
erated, or  that  one  corner  of  the  mouth  hangs  down.  It  is  an  interesting  fact  that 
the  paresis  of  the  lower  diviaiou  of  the  facial  is  much  more  noticeable  during 
vohmtary  efforts,  as  in  showing  the  teeth,  than  when  the  patient  smiles  involun- 
tarily. A  |Mitient  will  sometimes  try  in  vain  to  draw  back  the  comer  of  his 
mouth,  then  l>ogini  to  laugh  at  his  own  awkwardness,  and  thereupon  open  his 
mouth  in  an  alnifjst  iK'rfectly  normal  manner.  We  have  seen  alM)ve,  in  the  chapter 
on  cerebral  localization,  that  tiiis  condition  can  probably  be  explained  by  the  rela- 
tion of  the  optic  thahimus  to  the  movements  of  mimetic  expression.  Why  there  is 
such  a  difference  between  the  upjier  and  lower  thvisions  of  the  facial  nerve  in 
cerebral  hemiplegia  is  not  certainly  known.  Possibly  it  has  some  connection 
with  the  fact  that  the  muscles  supplied  by  the  upper  division  (frocitalis,  corrugator 
supercihi,  and  to  a  certain  extent  the  orbicularis)  are  very  seldom  exercised  upon 
one  side  itlone,  hut  always  bilaterally.  Perhaps  both  side^  receive  nervous  fibers 
from  each  cerebral  hemisphere,  so  that,  if  a  single  center  be  intact,  it  alone  answers 
for  the  nmscles  on  both  sides.*  Sometimes,  however,  careful  examination  shows 
a  slight  paresis  of  the  frontalis  uiu.scle  on  the  pamlyzed  side.  In  the  di.stribution 
of  the  lower  division  of  the  facial  ahm,  t)rdinary  cases  of  cerebral  hemiplegia  pre- 
sent almost  always  a  more  or  less  marked  paresis,  and  only  exccptionoJly  a  com- 
plete paralysis. 

Tliei*e  is  quite  often  a  slight  im{>ainncnt  of  the  hyi>oglossus  in  addition  to  the 
p,ni^sis  of  the  facial  nerve.  If  the  patient  puts  out  his  tongue,  its  tip  deviates 
toward  the  paralyzed  side.  This  is  a  result  of  i»aresis  of  one  of  the  genio-hyo- 
glos.si.  When  Ixtih  these  muscles  contract,  they  may  he  .siiid  in  fiush  the  tongue 
forward.  If  this  thrust  l>e  uuiu*e  vigorous  on  one  (the  healthy)  side,  the  tongue  is 
deflected  towaitl  the  other  (jjaralyzed)  side.  In  ordinary  cei^ebral  hemiplegia  this 
is  almost  always  the  sole  way  in  which  the  movements  of  tlie  tongue  can  Ik^  seen 


•  There  ia  a  remarkahlo  gcnnral  ral«  which  should  bo  mantioaod  horo,  imd  which  is  perhaps  to  l>o 
explained  in  the  iMuno  way,  nftinely,  that  thone  mui^cloM  whlcli  arc  usually  called  itito  piny  'm  pair*  uro 
never  completely  panilyzotl  in  corebrul  homiplesrio,  Fnitht-nnofo,  ii  is  inqiomthio  fur  ils  to  {vmtrnct 
n«M»l  of  those  j^inurly.  on  on«?  sido  oloms  or  at  Ic^aiit  not  without  spopinl  pmcluHj ;  t}iis  rippIuH,  for 
inetanct',  to  tho  eornigator  f^uperctlll,  thu  fruutalui,  tlic  luoturos  oculi,  imd  thu  uiuaclos  of  ruiwtit^tioa 
and  rvspLratioD. 


W 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


to  be  impiiired.  Sometimes,  however,  the  slight  paresis  of  half  of  the  tong-ue, 
couibiued  %vith  the  facial  paresis,  entails  a  noticeable  difficulty  in  articulatiun. 
This,  to  be  sure,  is  not  great,  and  is  often  appreciate*!  by  the  patient  alone,  who  is 
conscious  that  an  effort  is  required  in  order  to  si>eak. 

The  soft  palate  is  rarely  much  affected.  It  niay,  however,  hang  ratlier  lower 
down  on  the  paralyzed  than  on  the  unatfecletl  side,  and  move  less.  The  uvula  is 
inclined  sometimes  toward  the  healthy  and  sometimes  towaitl  the  paralyzed  side. 
There  are  no  special  distui'bances  of  function  as  a  result  of  these  changes. 

Tlio  trapezius  is  the  only  muscle  of  the  trunk  which  is  ordinarily  much 
affecte^l  in  cerebral  hemiplegia.  As  a  result  of  the  paresis  of  this  muscle,  the 
shoulder  sags  and  can  not  be  i*aised  as  high  as  oo  the  normal  side.  If  the  patienl^ 
tines  to  take  a  VQry  deep  breath,  it  is  in  some  cases  possible  to  see  that  the  pa 
lyzed  side  lags  behind  a  little  in  respiration,  which  is  undoubtedly  due  to  a  pare- 
sis of  the  respiratory  muscles  on  that  siile.  It  Ls  perliaps  due  to  this  tliat  tlie 
puluionary  diseases  which  attack  heniipleg^ic  jiatients  fi'equently  develop  in  the 
lung  on  the  affected  feide,  where  respiration  is  deficient. 

The  most  imi>ortaut  elemeut  in  the  hemiplegia  is  the  paralysis  of  the  extremi- 
ties. Immediately  after  the  hienioiThage  it  is  often  so  complete  that  even 
slightest  voluntary  motion  in  the  affected  arm  and  leg  is  imp<jssible.  Other 
however,  exhibit  only  a  more  or  less  severe  pare-sis  (hemijiaresis)  fmm  the  first ; 
or  the  complete  paralysis  at  any  rate  is  couflued  U)  ceitain  gi'oups  of  muscles,  tlie 
others  still  retaining  vestiges  of  their  normal  contractility.  Even  when  there  is 
total  hemiplegia  at  first  some  of  the  muscles  usually  regain  a  certain  amount  of 
their  old  power  later  on  {vide  infra). 

The  behavior  of  the  reflex^  is  comparatively  constant  in  nearly  all 
Almost  invariably  tliere  is  increased  tendon  I'eflex  on  the  iwirtilyzed  side. 
however,  the  initial  shock  l>e  very  sevei*e,  there  may  at  first  be  no  tendon  reflex 
whatever.  In  all  cases  of  any  dumtion  it  is  always  exaggerated,  and  often  very 
much  so.  A  tap  upon  the  tendons  and  Ixmes  (periosteal  reflex)  of  the  arm,  as 
well  as  of  the  leg,  excites  the  most  vigorous  and  manifold  contractions.  Very 
often  a  persistent  ankle  clonus  can  be  obtained.  It  is  noteworthy  that  even  on 
the  normal  side,  pju-ticularly  in  the  lower  extremity,  it  is  almost  always  possible 
to  demonstrate  an  exaggemtion  of  the  tendon  reflex,  although  less  pi-onounced 
than  on  the  par-atyzed  side.  Many  have  expressed  the  opinion  that  the  increa.sed 
tendon  I'efiex  upon  the  paralyzed  side  is  a  i-esult  of  the  secondary  degeneration  of 
the  pyramidal  tracts  in  the  spinal  cord.  In  our  judgment  this  view  is  entirely 
unfounded,  inasmuch  as  the  exaggeration  of  the  tendon  reflex  often  appears 
within  a  few  days,  or  even  hour-s,  after  the  apoplectic  attack— tluit  is,  before  a 
secondary  degeneration  in  the  spinal  cord  is  to  be  thought  of.  We  would  ratlier 
seek  to  cxph^in  the  phenomenon  as  being  due  to  the  suspension  of  certain  reflex 
inhibitory  influences  because  of  the  cerebral  lesion. 

There  is  very  often  found,  particularly  in  cases  of  long  standing  affected  with 
well-marked  contractions,  an  increase  of  "direct  mechanical  excitability"  in  the 
paralyzed  muscles,  such  that  a  tap  upon  them  causes  them  to  contj-act  vigorously, 
We  are,  Iiowever,  of  opinion  that,  in  part  at  least  this  is  also  a  reflex  symptom, 
to  be  referred  to  the  mechanical  uritation  of  the  fascia  of  the  muscles  Cfasoml, 
reflex). 

The  skin  reflexes  in  hemiplegia  behave  in  precisely  the  opi>osite  way  from  the 
tendon  reflexes,  being  almost  invariably  decidedly  diminished  on  the  paralyzed 
side.  In  the  i)aralyz«l  arm  it  is  usually  impossible  to  excite  any  skin  I'eflex  what- 
ever; and  in  the  corre^s|>onding  leg  there  is  either  no,  or  at  any  rate  a  greatly 
diminished  reflex.  Tlie  difiei-ence  is  seen  especially  well  in  the  abdominal  and 
cremaster  refioxes  (ride  page  643) ;  on  the  jiaralyzed  side  they  are  almost  or  cpiite 
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absent,  while  they  remain  normal  upon  the  opposite  aide.  This  contrast  often  is 
of  service  in  determining'  the  location  of  the  hemiplegia  when  the  patient  is  in  a 
stupor  or  eonia. 

Sensation  is  but  little  impaired  in  most  cases  of  cerebral  hemiplegia.  It  is 
usually  possible,  m  a  hemiplegia  occiisioned  by  this  particular  lesion  (cerebral 
hyimorrhage),  to  find  at  first,  by  careful  tr^ling,  a  slight  blunting  of  cutaneous 
sensibility;  but  this  is  seldom  very  great,  aud  later  ou  frequently  becomes  even 
slighter  than  at  fii-st.  Slight  panesthesia  is  not  infrequently  complained  of  on 
the  atrected  side,  especially  at  fii-st.  Any  marked  disturbance  of  sensation  indi- 
cates, as  has  been  seen  (compare  page  721),  that  the  posterior  extremity  of  the 
internal  capsule  is  involved.  Such  cases  are  rare.  In  them  we  may  observe  a 
complete  cerebral  hemianaesthesia  combined  with  the  hemiplegia.  According  to 
Gowers,  a  temporary  hemiopia  is  often  present  directly  after  the  occurrence  of  a 
cerebml  haemorrhage.  Nor  is  it  very  exceptional  to  tind  a  persistent  heuiiopia 
associated  with  hemiplegia;  but  as  yet  little  is  known  alx>ut  the  pathological 
anatooiy  of  such  mses.  The  most  likely  thing  would  seem  to  be  some  lesi6n  of 
the  fibers  of  the  optic  nerve  in  the  internal  capsule  or  in  the  posterior  tubercle  of 
the  optic  thalamus.  The  muscular  sense  is  not  usually  atFectetl  in  hemiplegia. 
Lately  it  has  been  atTirmed  that  paralysis  of  cortical  origin  invariably  causes 
anomalies  in  the  mus<.-ular  sensibility  of  the  parts  which  are  paralyzed,  but  the 
statement  lacks  confirmation.  Our  own  observations  would  certainly  lead  us  to 
doubt  whether  it  is  universally  true. 

Turning  now  to  the  further  course  of  hemiplegia,  we  find  a  new  group  of  im- 
prirtanl  symptoms.  First  of  all  should  l)e  considered  the  changes  iu  the  paralyzed 
muscles.  If  the  hemiplegia  he  incoinplcte,  even  from  the  start,  almost  the  normal 
degree  of  motility  may  in  a  comparatively  brief  period  Ix'  I'egained  by  the  affected 
side.  At  most  there  will  pei*sist  a  certain  slight  amount  of  weakness  and  stiffness: 
and  even  these  will  gratlually  diminLsh.  From  what  has  been  alreadj-  .said,  it  is 
evident  that  in  these  cases  the  initial  paresis  is  an  indirect  focal  symptom,  and 
accordingly  vanishes  as  soon  as  the  effusion  ceases  to  affect  the  tissues  not  im- 
mediately involved. 

But  even  where  there  is  a  complete  hemiplegia  it  is  exceptional  for  this  con- 
dition to  reijiain  unabated  throughout  the  entire  region  affected.  After  a  few 
weeks,  or  even  a  few  days,  one  part  and  another  of  the  paralyzed  half  of  the 
body  begin  to  recover  their  former  motility.  The  improvement  goes  on  slowly, 
aud  in  the  most  favorable  cases  the  paralysis  may  for  the  most  part  have  vanished 
at  the  end  of  some  months.  Usually*  however,  tlie  improvement  never  becomes 
more  than  partial.  It  is  noteworthy  that  the  lower  extremity  almost  always  im- 
proves moj-e  thau  does  the  upper.  Many  patients  gradually  become  able  to  walk 
alone  once  more,  perhaps  with  the  aid  of  a  cane,  although  the  arm  remains  almost 
useless.  It  must  be  confessed  that  the  gait  is  seldom  perfectly  natural.  Tlie 
patient  takes  short  steps,  drags  the  aJfected  limb  more  or  less,  and  in  many  cases 
does  not  move  it  straight  forward,  but  with  an  outward  sweep.  Very  often  the 
functions  of  the  ileo-psoas  and  quadriceps  return,  Tlie  patient  can  then  walk 
alone  even  if  the  other  muscles  i-emain  paralyzed,  because  by  these  muscles  the 
leg  can  be  held  firm  like  a  wooden  leg.  In  the  arm,  the  chief  improvement  is 
usually  in  the  fingers  and  the  elhow-jointT,  the  movements  of  the  shoulder- joint 
recovering  least. 

The  explanation  of  this  improvement  during  the  first  few  months  is  not  fully 
ascertained.  Probably  it  is  largely  ti'ue  that  only  the  persistent  paralytic  symp- 
toms are  direct  focal  sjonptoms,  while  the  temporary-  motor  disturbances  are  only 
an  indirect  result  of  the  ha^morrhagic  focus,  and  vanish  when  once  the  pressure, 
oedema,  etc.,  have  ceased.    It  is,  however,  not  absolutely  impossiblo  that  gradually 
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new  tracts  (perhaps  originating  in  the  sound  hemisphere*)  assume  vicariously 
some  of  the  functions  which  ai*e  at  first  a.rreste<l.     That  filM?re  which  have 
desti'oyecl  are  ever  actually  rcgenei-ated  is  very  impit>bable;  and,  as  has 
mentioned  already,  there  is  not  much  improvement  after  the  first  nix  months. 

The  pernianeutly  paralyzed  miLscles  become  very  often  contracted  later  on. 
The  api>eai"unces  piixluced  exhibit  considerable  unifortnity.  The  arm,  which 
suffers  more  fn>rn  paralysis  than  the  leg^,  is  also  usually  more  contracted.  The 
Angers  are  almost  iji variably  flexed;  the  forearm  conti*acted  in  a  position  of 
pronation,  and  usually  flexed  rather  than  extended;  and  the  upper  arm  adducted 
(the  peotoralis  major  teing"  chiefly  affected).  These  couti-aclui'es  corresjjond  to 
the  natin'al  positions  which  the  paralyzetl  ainu  ahuost  always  assumes  if  left  to 
itself.  Tliis,  hikcn  alone,  is  a  reason  for  ascribing'  the  contractures  chiefly  to  the 
fact  that  the  arm  moves  less  than  normal,  and  that,  as  a  necessary  sequel,  certain 
muscles  become  permanently  shortened.  This  view  would  make  the  changes 
*'  passive  contractures."  Another  argument  in  its  favor  is  that  the  deformity  can 
to  a  certain  extent  b«  prevented  by  the  fjersistent  use  of  passive  motion,  which 
renders  any  jiermanejit  shortening  of  the  miLsele  impossible.  Nevertheless,  Char- 
cot and  his  pupils,  iucludinc;  Bouchard,  hold  an  entirely  different  opinion— 
namely,  that  the  contractures  are  due  to  the  secondary  degeneration  of  the 
pyramidal  tract.  In  defense  of  their  position  no  fact  can  be  adduced,  save  that 
fatal  cases  exhibiting  hemiplegic  contracture*  do  invariably  present  the  secondary 
degeneration  mentioned;  but  of  course  this  is  no  proof  that  the  two  things  have 
any  causative  relation  to  each  other.  A  contracture  occurs  only  in  connection 
with  persistent  paralysis;  a  i)ei*sistent  paralysis  never  is  seen  unless  the  pyramitlal 
tract  hf,  destroyed;  and  if  it  be  destroyed,  a  secondary  degeneration  must  re*idt. 
The  contractures  and  the  secondary  degeneration  are  then-fore  two  .sequelip,  iuih'- 
pt^ndent  of  each  other.  And  that  the  degeneration  should  "  imtate  "  the  fibers, 
and  thus  excite  muscular  contractions,  is  extremely  improbable;  for,  accoi-ding  to 
all  analogy,  fibers  which  are  undergoing  degeneration  can  not  be  stimulated,  am 
can  not  therefoiT  transmit  any  sort  of  stinmlus  to  the  paral^-zod  miLscles. 

If  the  contractui'es  become  marked  in  the  lower  limb,  they  may  ijivolve  either 
the  extensors  or  flexors.  In  the  leg  a  moderate  coutracture  of  the  calf  is  the  most 
frequent  condition.  Hiteig  has  called  attention  to  a  i*emarkable  fact,  which  is 
that  often  the  contractui-es  are  very  slight  in  the  morning,  when  the  patient  first 
wakes  up,  IxKioming  aggravated  after  he  has  movcni  al>out  a  little,  Hitzig  refers 
this  phenomenon  (which  has  not  yet  l)een  at  all  satisfact»)rily  studied)  to  abnor- 
mal *' associated  movements"  of  the  paralyze<l  muscles.  Such  associated  move- 
ments do  occur:  movements  of  the  sound  side  excite  associated  movements  in  the 
opposite  memhei's;  and  efforts  to  move  the  paralyzed  parts  excite  in  their  turn 
nsstTciated  contractions  of  the  normal  nmFcles.  Sometimes,  also,  involuntary 
movements  of  the  lower  limb  on  the  paralyzed  side  are  observed  when  the  patient 
exerts  himself  to  move  his  corresp<mding  arm  all  he  ix>ssiblv  can.  Very  often  on 
drawing  the  affected  leg  up  on  the  trunk  we  obsen^e  a  marked  dorsal  extension  of 
the  foot  as  an  associated  movement. 

Another  peculiar  phenomenon  must  bo  mentioned  here.  It  is  what  Weir 
Mitchell  has  termed  post-hemiplegic  chorea.    Some  time  after  the  iMiralysis  begins 


Ah  Las  bwn  nlrcody  stated  (pajrc  731),  it  wctiis  proper  tn  iissuine  that  fcrtuin  tnttsolca  ciyor  » 
dniiblu  inm-rvtttion — that  U,  from  each  hcnii^phcro.  This  appIioH  |mrtit'ularly  to  nuoh  tiau»c)4M  *» 
uwujilly  lire  cxtrcised  in  pains.  Wo  mii^fht  perhaps  in  tJiiB  way  i.'xplaiii  why  the  lowor  oxtmnlty  U 
capable  of  rnoro  improvcrntnt  afttr  hemiplfina  than  \n  tlio  urni.  The  li»g»  have  to  bo  used  sitnultatie-^ 
ously  or  eonsci)t4iDC<;)U^ly,  iu»  in  walking,  inuoh  more*  than  the  two  amii*.  Another  fuct  dcscrvKS  brii 
niuntion:  on  careful  oxaminalion,  it  is  (iomothnos  {XKtaiblo  to  nmkc  out  a  stltrht  ponisiii  la  the  *oi 
pide^  whioli  may  perhaps  be  refen^blo  to  leaion  of  the  direct  motor  fibers  (Pitros). 
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the  parts  affected  by  it  exhibit  involuntary  movetnents,  reiuinding  one  of  chorea 
or  athetosis  {imle  page  541).  Sometime^s  these  movemeuta  aro  continuous,  Bome- 
times  they  cxiour  only  as  ass<x!iated  movements  in  connection  with  voluntary 
motion.s  of  the  pamlyzed,  or  even  of  the  soujid,  side.  Hemiplegia  due  to  cerebral 
h£euiorrliag"e  very  seldom  exhibits  this  phenomenon.  It  is  said  lo  occur  chiefly 
in  foca!  diKeaso  of  the  posterior  extremity  of  the  internal  cafisule,  and  of  the  optic 
thalamus.     It  is  much  commoner  in  cerebral  infantile  paralysis  {vide  infra). 

It  is  interesting"  to  observe  the  ti*ophic  and  vasomotor  changes?  in  the  paralyzed 
partfl.  At  first  the  skin  may  be  somewhat  redder  and  warmer  on  the  paralyzed 
than  on  the  sound  side.  Nothnagel  has  shown  that,  even  in  the  distribution  of 
the  cervical  sympathetic,  symptoms  of  vasiimotor  paralj'sis  occur.  Tliey  are  pai'tly 
temporary  and  partly  ]>ersistent»  and  comprise  increase  of  temperature  and  color 
in  the  pai'alyzed  side  of  the  face,  swellinj^  of  the  eyelids,  and  contraction  of  the 
pupil ;  but  they  are  usually  slig-ht.  We  very  frequently  tiud^  especially  on  the 
back  of  the  hands,  more  or  less  pulfiness,  which  is  likewise  usually  regarded  m  of 
vasomotor  origin.  It  should,  however,  be  considered  that  the  natural  movements 
of  any  part  of  the  Ixidy  greatly  promote  the  nervous  and  lymphatic  circulation, 
and  that  the  quietude  of  pai-alysis  may  therefore  have  much  to  do  with  the  oeilema. 
In  hemiple^a  of  some  duration  the  extremities  upon  the  paralyzed  side  are  always 
cooler  than  normal,  and  the  hand  in  particular  is  very  often  deeply  cyanotic. 
The  skin  sometimes  l>pcomes  harsh  and  tissurod,  and  often  is  thickened.  Tlio  in- 
ternal sui-face  of  the  hand,  in  case  of  contracture,  is  frequently  quit©  damp  with 
perspiration. 

Anion er  the  spocitic  trophic  symptoms  of  hemiplej^a  Charcot  includes  "acute 
mali^iant  decubitus/'  This  sometimes  develops  with  extreme  rapidity  within  a 
few  days  after  the  shock,  and  usually  occupies  the  buttock  on  the  atfected  side. 
Tlxere  appears  a  circumscrilied  redness  with  the  formation  of  vesicles,  which  is 
soon  succeeded  by  a  dee]>-reiw:'hins'  neci-osis  of  the  smft  parts.  We  have  ourselves 
never  met  with  this  in  a  case  which  has  been  properly  nursed,  and  we  can  not  thei-e- 
fore  help  thinkinfT;:  that  its  development  is  not  wholly  due  to  trophic  disturbance, 
bat  to  pressure  and  to  the  |)enetration  of  septic  niatter  below  the  skin.  Of  course, 
patients  long  conlined  to  bed  with  hemiplegia  are  as  liable  to  bedsores  as  are  any 
others  similarly  situated. 

The  i>erniaiiL'ntly  paralyzed  muscles  gradually  atrophy  somewhat  in  the  course 
of  years;  yet,  in  uncomplicated  cases  of  cerebral  hemiple^a,  this  atrophy  is  never 
of  tlie  degenerative  sort,  nor  is  it  usually  very  great.  The  paralysed  nmscles 
therefore  continue  to  react  perfectly  to  faradism  (see  pagre  547^.  The  joints  of  the 
paralytic  extremities,  and  in  particular  the  knee  and  shoulder,  may  exception- 
ally bet*ome  inflamed.  The  arthritis  is  sometimes  acute,  and  sometimes  more  of 
a  chronic  variety.  Its  cause  is  not  evident.  Charcot  thinks  that  it  is  probably 
a  neurotrophic  symptom,  and  he  is  of  the  same  mind  with  regard  to  the  rarely 
seen  swellings  of  the  peripheral  nerve-trunks  of  the  paralyzed  side  ("  hypertrophic 
neuritis  *'j. 

Mental  symptoms  are  rare,  except  the  initial  loss  of  consciousness.  There  is 
sometimes,  however,  a  persistent  general  unea.siness  of  mind,  accompanied  by 
g^reat  excitability  and  wakefulness.  In  a  larg^e  numl»er  of  cases  of  j)ersistent  hemi- 
plegia there  finally  com©  on,  in  the  course  of  years,  constantly  increasing  indica- 
tions of  ment^il  wealoiess.  The  patient  grows  dull  and  for^tful.  Very  often  he 
exhibits  a  |)eculiar  tendency  to  weeping,  bursting  into  tears  at  the  slightest  provo- 
cation. But  frequently  he  is  subject  to  quick  alternations  of  feeling,  weeping  and 
laughing  in  the  same  minute.  * 

The  general  nutrition  is  often  good  for  a  long  while.  Sometimes  there  is  even 
a  decided  tendency  to  corpulence.    In  other  cases,  and  especially  in  the  bedridden. 
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greduallj  cooMS  oft  and  ^■**'— ■  tlie  fintal  terminatioo,  paniculariy  if 
tficre  be  noke  mtercairent  trouble,  such  as  a  bedsore  or  braociutis^ 

We  bare  detailed  the  peculianliies  of  hemiptei^  aomiewluKt  minutely,  because 
Hm  ilaletneiite  wit)  apply  to  all  eaaes  oC  cerebral  bemiptegia,  no  matter  in  wliai 
plMC  the  pyramidal  tract  l&  intemtpted  or  bj  what  aort  of  a  leaon.  It  is  oeed- 
lea  to  enter  into  the  direne  sjmptoma  which  are  cftOMd  bj  direndtr  tn  the  exact 
lecalion  of  the  haemorrhage.  The  hemiplegia  itaetf  is  the  same,  whether  the  effu- 
aion  be  to  the  cortex,  internal  capsule,  crus  cerebri,  or  ponsw  It  it  easy  to  infer 
from  the  preceding  chapter  what  the  accessory  symptoms  are  which  would  en- 
able us  to  localize  the  trouble.  We  need  here  mention  only  the  frequent  coni- 
baiatiou  of  right  hemiplegia  and  aphasia.  This  occois  when  there  is  a  lai^ 
«Aiaion  in  the  left  hemisphere,  extending  from  the  internal  capsule  to  the  neigfa- 
borfaood  of  the  third  frcmtal,  or  possibly  the  uppermost  temporal  (compare  page 
71€)  convoiution- 

BiagnOfti. — The  diagnosis  of  cerebral  haemorrhage  rests  on  the  suddeu  onset  of 
the  apoplectic  symptoms,  and  on  the  later  s^nnptoms  (if  there  be  any)  of  impai^ 
ment  of  the  cerebral  functions.  The  diagnosis  can  scarcely  ever  be  made  with 
absolute  oertainty,  for  cerebral  embolism  may  exhibit  almost  identical  pheno 
the  differential  diagnosis  between  the  two  will  be  given  in  the  following  chapter* 
Oocasionally  tliere  may  be  danger  of  mistaking  other  cerebral  affectious  for  a 
haemorrhage,  such  as  meningitis  and  tumors.  The  same  may  be  said  of  a  suddenly 
developed  uraBmut,  and  of  constitutional  sepsis.  In  these  cases  the  rapid  onset  of 
grave  cerebral  symptoms  of  a  general  nature,  such  as  unconscioiisocss,  simulates 
the  apoplectic  coma. 

FrogUOSlB* — The  first  question  is,  whether  the  patient  will  survive  the  initial 
shock.  The  ajiswer  depends  upon  the  severity  of  the  early  symptoms.  Tlie 
dc«ej>er  and  more  ix^rsistent  the  unconsciousness,  the  more  deAcienl  the  respiration 
and  pulse,  the  leas  the  prospect  of  recovery ;  but  we  can  never  decide  absolutely. 
If  the  patient  have  withstood  the  first  onset  and  be  hemiple^c,  then  the  possibility 
of  improvement  hinges  on  the  question  whether  the  paralysis  is  a  direct  or  an 
indirect  focal  Bymptom.  Inasmuch  as  there  are  no  means  of  knowing  about  this 
at  first,  we  must  speak  very  guardedly.  It  should  never  be  forgotten  that  tht? 
luptuorrhage  may  recur.  The  predisposing  disease  of  the  blood-vessels  renders 
individuals  who  have  had  one  stroke  liable  to  be  visited,  sooner  or  later,  by 
another. 

Treatment.— The  treatment  of  the  apoplectic  shock  demands,  first  of  all,  rest 
in  Wl,  with  the  head  and  shoulders  elevated.  To  avoid  bedsores  it  is  very  impor- 
tant to  maintain  cleanliness,  and  to  watch  attentively  that  portion  of  the  skill 
which  is  pres.sed  against  the  lx»d  by  the  weight  of  the  body.  An  ice-bag  should 
be  put  upon  the  head,  and  particularly  over  that  side  on  which  the  hfemorrhage 
is  supposed  to  be.  Bloediug^  was  formerly  universally  practiced,  but  of  late  its 
usefulness  Is  doubted.  It  is  not  indicated  miless  the  deep  congestion  of  the  face, 
the  violent  pulsation  of  the  carotids,  and  the  full,  slow  pulse  show  increased  arte- 
rial tciision.  In  such  a  case,  if  the  piitient  seem  otherwise  robust,  we  may  bleed 
at  the  commencement  of  an  attack,  in  the  hope  of  checking  the  flow  of  blood  by 
lowering  the  intra -arterial  pressure.  In  similar  conditions  experience  shows  tliat 
the  Icxjal  abstraction  of  blowl  fi-om  the  temples  is  sometimes  advantageous.  The 
bowels  should  i>e  well  emptied  by  enemata,  and  later  on  by  drastic  purgatives.  If 
the  respiration  and  pulse  fail,  we  may  try  stimulants  (ether,  camphor),  but  very 
likely  they  will  be  without  success. 

[Horsley  and  Spc*neer  have  found,  by  experiments  on  animalB,  that  if  the  in- 
ternal carotid  foe  tied  the  bleeding  fmn^  the  divided  lenticulo-striate  artery  is 
checked.     Horsley  therefore  suggests  that  in  the  very  earliest  stage  of  cerebral 


CEREBRAL  EilBOLISM  ANI>  THROMBOSIS. 

ha&morrhage  ligature  or  compression  of  the  internal  carotid  may  check  the  bleed- 
ing, and  prevent  the  foniiatiou  of  a  lar^o  clot  and  extensive  destruction  of  the 
brain.    Thisi  procetliire  has  not  yet  been  tried  upon  the  human  subject. 

Where  Ihei-e  is  Tjmck  diOknilty  in  respii-ation  duriuf^:  the  |)eriod  of  coma,  relief 
may  sometimes  lie  ijbtaineil  by  tuniiiig  Uie  patient  uixin  the  side. — K. ) 

When  the  patient  in  safely  over  the  slux^k,  our  resources  for  aiding^  him  in  the 
further  stages  of  his  trouble  are  very  limited.  As  long  as  headache  and  symptoms 
of  fever  persist,  the  application  of  ice  to  the  bead  should  be  kept  up,  and  other 
disturbances  should  be  treated  symptomaticaily.  For  uneasiness  and  wakefulness, 
small  doses  of  morphine  or  chloral  are  given.  Treatment  of  the  hemiplegia  must 
be  deferred  for  the  first  three  or  four  weeks,  until  all  the  initiatory  symptoms  of 
irritation  are  over.  Then  electricity  pla^is  the  chief  rdle.  Local  galvanisation 
should  be  tried,  tlie  current  being  made  to  pass  transversely  thi*ough  the  head, 
with  as  much  regjird  as  possible  to  the  position  of  the  hiemorrhagic  focus;  the 
current  should  be  fei^ble,  and  the  application  shtiuld  occupy  two  or  thi'ce  minutes. 
With  this  may  be  combined  galvanization  of  the  sympathetic  nerve  on  the  side  of 
the  hBemorrhage.  Nor  should  galvanization  (stroking  witli  the  cathode i  and  fara- 
dization of  the  paralyzed  muscles  and  nerves  be  neglet^ted.  If  favorable  changes 
take  place,  it  is,  however,  uncertain  how  much  should  be  ascribed  to  ti-ealment; 
since,  as  has  already  been  stuted,  there  is  often  improvement  without  treatment. 

Passive  movements  and  massage  of  the  paralyzed  limbs  are  very  ini|iortiiut  as 
a  prophylaxis  against  contractui-es.  They  Bhould  be  commenced  pixjmptly,  and 
be  methodically  continued.  Massage,  and  later  on  systematic  and  appropriate 
gymnastic  exercises,  may  contribute  much  to  the  restoration  of  voluntary  motions. 
The  same  object  is  also  promoted  by  rubbing  with  spirits  of  camphor,  chloroform 
liniment^  etc. 

Internally,  potassic  itxlide  is  frequently  given,  out  of  regard  for  its  "absorbent'* 
pi-operties.  We  may  also  try  the  effect  of  strycimine ;  it  is  most  adapted  for  cases 
of  some  dunition. 

As  to  hiiths^  they  should  not  be  too  warm— that  is,  not  over  0O'-93*  (06*'-27° 
B,).  MtMlerately  warm  baths,  metlicated  with  common  salt  if  it  seems  desirable, 
lOid  employed  three  or  fnur  times  a  week,  seem  to  be  beneOeiuL  If  it  be  thought 
best  t-o  Houd  tile  i>iitient  to  a  jx-gtdar  bathing-place,  Wiklbad,  Ragatz,  Teplitz,  Wies- 
baden, or  Rehme  may  be  chosen.  At  tlie  first-mentioned  places  none  but  the 
cooler  springs  should  be  used. 

Homiplegic  pai-alysis  often  lasts  so  long  that  the  physician  must  repeatedly 
change  the  detfiils  of  treatment,  so  as  to  supixirt  the  coui*age  and  ptitience  of  the 
sutterer.  Particular  care  should  be  given  to  ivgimen,  in  ortler  that  any  reciip- 
^ence  of  the  haemorrhage  may^  if  possible,  be  avoided.  The  diet  should  be  simple; 
iny  large  amount  of  jdcohol  shoulil  be  forbidden;  and  there  should  be  no  severe 
bodily  exertion  or  mental  excitement. 


CHAl^KR  IV. 

OURSBRAI,    SIABOUSM    AND    THHOMB08I8. 

(Soft'enirnj  of  the  Bminfrtttn  EmholUm  or  ThromhotiM,) 

£tiology  and  Pathology.— Occlusion  of  the  cerebral  arteries  is  one  of  the  most 

frequent  injuries  intlicted  by  emlxilism.     Usually  the  emboli  originate  in  the  left 
aide  of  the  heart,  from  thrombi  in  the  left  auricle,  or  from  the  thrombotic  deposits 
which  form  in  chronic  endoi*arditis  (mitral  or  aortic  disease)  uprm  the  valves  of 
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the  left  ventricle.  Cbrouic  arterio-sclerosia  may  also  lead  to  tbrombosLs  in  the 
larger  arteri^,  particularly  tlie  aorta;  and  in  case  the  cerebral  arteries  themselves 
are  extensively  atheromatous,  the  larger  vessels  at  the  base  of  the  brain  may  fur- 
nish material  for  embolisui  of  the  smaller  cerebral  arteries, 

Tbromboaifi  of  the  ai-teriea  of  the  brain  is  always  due  to  primary  disease  of  the 
blood-vessels,  the  moat  common  cause  being  the  chronic  arterio-sclerosis  just  men* 
tioned.  Wherever  the  atheroma  bos  altered  the  normal  structure  of  the  intima. 
deposits  of  fibrine  may  take  place.  Their  development  is  further  promoted  by 
the  subnormal  elasticity  of  the  arteries,  and  by  the  occasional  narrowing  of  their 
lumen  ;  for  thus  the  flow  of  bUnxl  is  rendered  slow,  if  not  even  completely 
checked.  It  is  easy  to  understand  that  thron» basis  and  embolism  may  each  give 
rise  to  the  other.  From  every  thrombus  an  emljolus  may  be  detached ;  and  every 
firmly  lodged  embolus  may  form  a  nucleus  for  thrombosis. 

Next  to  art^rio-sclerosis,  the  most  frequent  cause  of  a  cerebral  thrombus  is 
syphilitic  endarteritis,  lu  the  chapter  on  cerebral  syphilis  this  subject  will  be 
minutely  considered.  Whether  thrombi  ever  form  here  independently  of  dista<ie 
of  the  vessels  is  doubtful.  An  apptii'ently  sptmtaneous  thrombosis  is  now  atid 
then  seen  in  patients  who  arc  cjichectic  or  severely  ill  (cancer,  g-rave  typlm  i 
typhus  fever,  pneumonia) ;  in  such  instances  the  cardiac  weakneits,  and  pci>-  i. 
also  an  abnormal  tendency  of  the  blood  to  coagulate,  are  regarded  as  either  the 
causes,  or  at  least  the  predisposing  factors,  of  the  thrombosis. 

In  whatever  paii  of  the  arterial  system  complete  occlusion  has  been  pi-oduced 
by  an  embolus  or  thrcjnibus,  the  i*esults  depend  upon  the  possibility  or  impossi- 
bility of  blocjd  iHiaching-  by  collateral  channels  the  region  thus  deprived  of  its 
ordiuary  supply.  If  the  cullatciid  circulation  prove  etficient,  no  harm  is  done;  if 
not,  the  ti^ucs  must  perish  and  undergo  "softening."  It  Is  thus  a  matter  of  the 
greatest  practical  iinijort  that  the  i>erforating  arteries  of  the  brain-stem,  and  par- 
ticularly the  branches  of  the  middle  cerebral  artery  in  the  fissure  of  Sylvius, 
which  supply  the  great  central  ganglia  and  internal  capsule,  are  all  "  terminal," 
in  Cohnheinj's  sense — that  is,  they  form  few  anastomoses  with  neighboring  ves- 
sels. Now.  the  middle  cerebral  artei-y  and  its  bi"anchcs  are  known  fi^om  experience 
to  be  peculiarly  liable  to  embolism,  a1x)ve  other  ceicbral  ai'lfHes.  Hence  we  see 
why  the  region  they  supply  suffei's  st>  severely  and  so  veiy  frequently  f rr.»m  emboli. 
It  is  noteworthy  that  the  left  middle  cea*ebral  artery  is  more  fiequently  plugged 
by  emboli  than  is  the  right.  In  the  centrum  ovale  and  cortex  tliei-e  b  more  op- 
portunity for  collatei-al  compensation  than  in  the  centnil  ganglia;  but  even  here 
the  supply  of  blood  often  proves  insufficient,  as  is  shown  by  the  not  infrequent 
occurrence  of  spots  of  softening  in  the  cortex  and  the  white  substance  of  the  cere- 
bnnn.  On  the  other  liand,  embolic  foci  are  much  rarer  in  the  crura  cerebri,  pons, 
and  cej*c!)ellum. 

The  various  steps  in  the  process  which  begins  with  embolic  or  thrombotic 
occlusion  and  ends  in  softening  of  the  brain-substance  are  essentially  the  same  as 
occur  in  other  organs  (compare  chapter  on  pulmonary  embolism,  page  247).  The 
tissues  which  are  deprived  of  their  arterial  blood  pori.sh,  Ixicome  disintegrated,  and 
are  transfonned  into  a  soft  homogeneous  mass.  Into  the  empty  portion  of  the 
artery,  beyond  the  embolu-s^  blood  flows  in  the  reversed  direction  from  the  veil 
and,  if  the  anatomical  rehitionfi  permit,  from  the  minute  aiMeries  in  the  neighlxi 
horwl;  but  the  supply  is  not  auflicient  to  nourish  the  ti.ssue.s.  The  walls  of  the 
blood-vessels  become  abnormally  permeiible  and  delicate,  so  that  some  re<l  g\o\f- 
ules  invade  the  di.sintegrating  region  by  diapedesis.  and  others  in  the  way  of 
minute  but  geniuuc  ecchyraosea.  Actual  infarctions  are,  however,  nctver  forme 
in  the  brain,  perhaijs  l)ocau3e,  as  Weigert  suggests,  the  nervous  structures  swell 
much  as  to  exclude  any  large  amount  of  blood ;  but  the  little  punctiform  ecci 
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^mre  in  many  instances  so  abundant  that  the  whole  softened  spot  seems  difl- 
liDclly  reddish  or  yellowisli.  Tliis  red  or  yellow  softening  is  also  due  in  part  to 
the  tissues  beiuf?  stained  by  the  dissolved  pigment  of  disuit^^grated  blood-glob- 
ulos.  If  the  discoloration  be  not  very  striking,  then  we  speak  of  a  while  soft- 
ening. 

Fresh  foci  of  softening  are  seen  through  the  microscope  to  be  composed  of  drops 
of  myeline,  bits  of  swollen  nerve-fibers,  numerous  fatty  granular  cells,  and  free 
fat  globules.  The  minimum  time  required  for  these  changes  is  one  or  two  days. 
If  within  that  period  a  compensatory  collateral  circulation  Is  set  up,  the  nervous 
structures  may  be  restored  and  resume  their  functional  activity.  If  not,  the  tis- 
sues perish  and  become  disintegrated.  The  white  blood-corpuscles  and  leucocytes 
(and  possibly  also  the  endothelial  cells  of  the  blood-vessels,  and  the  neuroglia  and 
ganglion-cells)  absorb  the  fatty  detritus  thus  made,  and  come  to  form  the  fatty 
granular  colls  above  mentioned.  If  the  patient  live,  the  dead  and  disintegrated 
tissue  is  gradually  absorbed,  and  it  may  even  finally  be  replaced  by  a  cyst  not  differ- 
ent in  appearance  from  thone  which  occur  after  cerebral  hemorrhage.  A  minute 
focus  of  softening  may  sometimes  also  be  replaced  by  indurated  cicatricial  tissue. 
If  portions  of  the  surface  of  the  brain  become  softened,  quite  a  deep  depi'ession 
often  results.  This  is  filled  up  in  part  with  serous  fluid  and  in  part  by  hyperplasia 
of  the  pia  mater.  Sometimes  the  convolutions  are  still  recognizable  in  places; 
but  they  are  atr«3phied,  of  a  yellowish  color^  and  of  a  greatly  increased  consist- 
ence^ due  to  the  growth  of  cicatricial  tissue. 

Clinical  Hiatory.— The  occurrence  of  cerebral  embolism  is  attended  with  almost 
pi'ecisely  the  same  sort  of  shock  as  is  cerebral  hiejnorrhage.  We  do  not  need 
to  enter  into  Ibe  particulars  again  here,  but  will  refer  to  the  preceding  chapter 
{vide  page  727).  In  embolism,  also,  the  intensity  of  the  shock  varies;  it  i-anges 
between  extreme  mUdness,  when  it  occasions  only  transitory  confusion  of  intel- 
lect or  slight  vertigo,  to  the  greatest  severity,  wiien  there  is  deep  and  persi.stent 
coma,  One  chief  factor  in  deterniiniug  the  nature  of  the  case  is  the  size  of  the 
occIudl^d  artery;  another  is  its  position,  according  as  the  embolism  has  taken 
place  in  the  hemispheres  or  toward  the  base  of  the  brain.  In  general,  the  shock 
of  emlwTism  is  not  often  so  severe  and  long  continued  as  tliat  of  hipmorrhage; 
and  embolism  dtM?a  not  so  frequently  give  rise  to  symptoms  of  cerebral  compres- 
sion^  including  slowing  of  the  pulse.  On  the  other  hand,  epileptiform  convul- 
sions are  seen  more  often  in  emlwulisni  than  in  haemorrhage.  Embolism  again 
may  have  a  rather  slow  onset,  where  there  i^  at  fii-st  a  small  embolus  and  this 
becomes  the  nucleus  of  a  gradually  formed  thrombus. 

It  is  nt>teasy  to  explain  why  there  should  bo  a  shock  at  all  incaaeof  embolism. 
Perhaps  the  main  reason  is  the  diminution  of  pressure  which  the  embolism 
occasions  in  the  region  dire<*tly  affected  and  in  its  neighborhood.  The  portion  of 
the  artery  tjcyoud  the  plug  beconaing  empty,  not  only  causes  a  draught  upon  the 
blood  and  lymph,  but  subjects  all  the  soft  surrounding  structures  to  a  diminution 
of  tension  unci  to  a  certain  amount  of  strain  (Wernicke).  It  is  not  impossible, 
however,  that  the  disturbance  of  circulation  occasioned  in  the  surrounding  blood- 
vessels by  sudden  embolism  of  a  good-sized  artery  is  of  itnelf  enough  to  account 
for  the  symptoms  of  shock. 

With  regard,  also,  to  the  persistent  symptoms  of  embolism  we  may  be  equally 
brief,  ioasnmch  as  they  very  closely  resemble  those  which  follow  a  cei^bral 
hspraorrhage.  As  has  been  said,  it  is  only  when  a  compensatory  ccdlateral  circu- 
lation is  developed  within  the  first  forty-eight  hours  that  the  early  symptoms  of 
foc-al  disturbance  can  entirely  vanish.  Aft*"r  this  peri o<l,  the  tissues  which  have 
been  deprived  of  their  normal  blood-supply  must  undergo  necrosis;  although 
there  is  still  room  for  hope  that  some  of  the  symptoms  will  prove  indirect,  and 
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therefore  capable  of  improyemeat,  so  that  embolic  hemiplegia,  like  that  from 
haemorrhage,  may  improve  decidedly  in  the  course  of  the  first  few  weeks. 

iDasnmch  as  the  niiddle  cerebral  artery  is  by  far  the  most  frequent  seat 
cerebral  embolism,  and  inasmuch  as  this  ai-tery  supplies  tlio  internal  capsule 
well  as  the  great  central  ganglia,  the  most  frequent  fiscal  sytnplom  of  embolism 
of  the  bfaiu  is  ordinary  cerebral  hemiplegia,  all  the  features  of  which  have  been 
depicted  in  the  pi-eoeding  chapter.  Aphasia  is  associated  with  it  %vith  comparative 
frequency,  for,  as  already  mentioned,  the  left  middle  cerebitil  artery  is  especially 
apt  to  Rutfer.  Less  frequent  is  paralysis  of  a  single  member,  due  to  cortical  embo- 
lism, or  an  occipital  lesion  with  heuiiopia. 

Where  softening  is  the  result  of  thromlK>.sis,  the  symjjtoms  are  but  seldom 
abrupt  in  their  onset.  Usually  the  focal  s.^nnptoms  and  the  more  genei-al  ones 
(such  as  unconsciousness)  are  develoiwd  rather  gradually.  This  is  most  often  seen 
in  so-called  senile  softening  of  the  brain,  a  disorder  almost  always  caused  by 
sclerosis  of  the  cerebral  arteries.  The  vaiious  sjtnptoms  generally  come  on  under 
cover  of  reiieated  relapses  and  fresh  aggravations  of  the  disease.     A  so.  il 

shock  seldom  oeeurs;  but  almost  invariably  thei-e  is  a  gradual  and  [  .•.• 

dementia. 

The  further  course  and  the  final  termination  of  cerebral  softening  vary  as  do 
those  of  cerebral  haemorrhage.  Emholism  of  a  larger  artery  may  cause  speedy 
death.  If,  however,  the  first  shock  passes  away,  the  impairment  of  function 
which  may  be  left  behind  may  last  for  years  without  seriously  affei*ting  Um* 
general  health.  There  is  always  danger  of  a  recurrence  when  the  soui-ce  of  the 
embolism  continues  unchanged,  as  in  cardiac  disease  or  atheroma, 

Biagnosis. — Bfjth  the  onset  and  the  i)ei"sistent  focal  symptoms  are  »ii  much  alike 
in  luiMnorrhage  and  erabolLsm  that  in  many  cijses  it  is  utterly  impossible  to  decide 
which  caused  the  apoplexy  and  hemiplegia.  The  following  are  factors  in  making 
a  differential  dia^osis,  if  one  can  be  made:  1.  It  is  very  important  whether  then* 
be  any  soni-ce  for  an  embolus.  Tims,  if  the  patient  have  valvular  carcliac  disease 
(particularly  mitral),  embolism  is  more  probable  than  hfcniorrhage.  2.  A  young 
person  is,  on  the  whole,  more  apt  to  have  embolism  than  lia'morrhage.  At  a  Later 
period  of  life  one  is  about  as  pif>bal>lc  as  the  (»ther.  3.  When  the  shock  is  severe 
and  persistent,  with  r(»d  face,  strong  pulsiitiou  of  the  carotids,  and  signs  of  cerebrnl 
eompi-esjion  (slow  pulse),  we  would  think  of  hiemorrhage  rather  than  cmbolistn, 
in  which  latter  the  initial  symptoms  are  sometimes  comparatively  slight  {vide 
supra).  4.  Finally,  it  is  sometimes  possible  to  obtain  support  for  a  diagnosis  of 
cerebral  embolism  by  demonstrating  embolism  elsewhere,  as  in  the  fundus  oculi, 
by  means  of  tlie  ophthalmoscope. 

In  rare  instances,  also,  tumors  of  the  brain,  int^^  the  substance  of  which  hsem- 
orrhage  takes  place,  may  induce  symptoms  closely  simulating  a  primary-  apoplec- 
tic shock,  as  may  also  abscesses  which  have  been  previously  latent,  and  then  sud* 
denly  burst  into  a  ventricle.     In  such  cases  a  correct  diagnosis  is  .seldom  possible. 

Softening  due  to  a  thrombus  is  the  most  readily  diagnosticated  in  those  csstt 
where  there  is  cerebral  syphilis  (q.  r.).  Senile  softening  is  inferred  from  the  agv 
of  the  patient,  the  signs  of  general  arterio-sclerosis,  the  abrupt  advances  of  the  dis- 
ease from  mildness  toward  severity,  and  the  developing  dementia. 

For  the  prognosis  and  treatment  of  cerebral  embolism  we  may  refer  simply  to^ 
what  was  said  in  the  preceding  chapter. 
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CHxVl'TER  V. 

INFLAMMATION  OF  THI2  BRAIN. 

(  .\>itf,'  and  i  hrorue:  Eno-jt/talUii^.} 

1.  Abscess  of  the  Brain  (Suppuraiivk  Encephalitis). 

Etiology.— In  most  cases  of  cerebi*al  abscess  it  is  possible  to  demonatrate  with 
certainty  that  infectious  material  capable  of  exciting"  suppuration  has  penetrated 
to  the  eneephalon.  This  is  particularly  tniti  of  those  not  very  rare  abscess<*a  which 
follow  injuries  of  the  sc^ilp,  cranium,  or  brain  (traumatic  abscess  of  the  brain). 
Here  the  wound  is  almost  always  an  open  one,  affording  free  ingress  to  the  virus. 
It  is  not  essential  that  the  bones  should  be  injuK-d,  for  exi>enence  shows  that,  even 
where  the  soft  parts  alone  are  wounded,  suppuration  may  extend  to  the  brain. 
The  manner  in  which  this  extension  takes  place  determines  the  question  whether 
a  suppurative  nieuiogitis  iq.  v.)  or  an  abscess  slrnll  be  developed.  Not  infrequently 
we  find  the  two  combined,  Ajiother  source  of  traumatic  cerebral  abscess  is  foreign 
bodies  which  i>enetrate  into  the  brain  (for  instance,  tlu-ough  the  orbit),  and  thus 
carry  septic  matter  into  the  very  substance  of  the  organ.  Some  exceptional  cases 
have  been  reported  of  traumatic  cerebral  abscess  without  any  open  wound;  as  yet 
they  are  beyond  our  comprehension.  Possibly  there  is  even  in  these  some  minute 
wound  invariably  prasent  but  overlooked. 

Analogous  to  the  above  causes  is  suppuration  in  neighboring  parts,  wliich  may, 
by  direct  cxteu«sion,  occasion  cerebral  al>sce,ss.  The  stmie  pi-ocesses  are  prominent 
in  this  connection  which  we  have  tdready  found  to  excite  purulent  meningitis  icide 
page  Gi}8j— particularly  suppuration  (caries)  in  the  middle  ear  and  in  the  iKitroua 
bone.  In  such  a  case  the  most  frequent  position  of  the  abscess  is  naturally  the 
temporal  lobe  or  the  cerebellum.  Abscesses  also  occur  in  the  anterior  part  of  the 
brain,  from  suppurative  processes  in  the  nasal  cavity  and  the  ethmoid  bi:»ne;  but 
this  m<Hk>  of  origin  is  much  less  frequent. 

In  yet  a  thirti  chiss  of  cases  the  morbific  agents  are  conveyed  frc>m  foci  of 
disease  situated  in  distant  parts  of  the  body.  These  are  mot-astatic  or  embnlic 
abscesses.  They  occur,  fur  inaUince,  in  pyiemia  and  ulcerative  endocarditis. 
Absc-esses  of  this  sort,  however^  are  usually  snmll,  and  seldom  are  conspicuous  in 
modifying  the  gi'ave  general  disease.  Of  more  importance  are  cerebral  a1)sccflse6 
connected  wrth  certain  suppurative  affections  of  the  lungs  and  pleura.  These  are 
not  so  veiy  rare.  They  are  oftenest  associated  with  fetid  bronchitis,  pulmonary 
gangrene,  and  empyema.  Purulent  meningitis  {q.  ti.)  may  occur  in  the  simie  way. 
There  can  be  no  doubt  that  virus  is  in  some  way  conveyed  to  the  brain,  but  just 
how  is  not  yet  known. 

In  some  few  cases  of  cerebral  abscess  no  certain  aetiology  can  be  made  out. 
To  these  the  term  idiopathic  is  applied.  We  met  with  several  of  them  just  at  the 
time  of  an  epidemic  of  cei-ebi-o-spinal  meningitis;  and  it  therefore  seems  reason- 
able to  suspect  that  possibly  many  apparently  sjxmtjineous  cewbral  abscesses  are 
referable  Ut  the  same  ix>ison  as  is  epidemic  meningitis. 

Pathology. — Tlie  |)athological  anatomy  of  abscess  of  the  brrdn  is  precisely  the 
same  as  that  of  abscesses  in  other  organs.  The  size  varies  fi-om  miimte  foci 
hardly  as  large  as  a  lentil  to  great  CAvities  occupying  nearly  the  whole  of  one 
lobe.  Not  infrequently  several  abscesses  appear  sinndtanously  in  diffei-ent  parts 
of  the  bniin.  The  pus  is  usually  greenish  yellow.  It  may  }3e  odorless  or  offen- 
sive. Sometimes  remnants  of  the  destroyed  (*' melted")  nervous  tissue  and  red 
,  blood-globules  are  mixed  with  it.  Tlic  walls  of  the  abscess  often  bulge  outiiTegu- 
K    larly.    The  cerebi*al  parenchyma  around  the  abscess  for  a  greater  or  less  distance 
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exhibits  white  softening".  This  is  due  partly  to  the  pressure  and  partly  to  the 
spread  of  the  inHammation.  An  abundance  of  granular  cells  is  generaJly  to  be 
found  in  the  tissues  near  the  abscess. 

If  tbe  abscess  be  very  large  and  reach  nearly  to  the  surface  of  tbe  brain,  it  may 
sometimes  be  recognized  during  life  by  a  distinct  bulging  and  fluctuation.  The 
convolutions  on  the  surface  of  the  affected  hemisphere  are  almost  aJways  flat 
tened.  If  the  abscess  extend  clear  to  the  surface  of  the  brain,  puimlent  menin- 
gitis is  excited.  Abscesses  which  are  centrally  situated  not  infrequently  bmst 
into  a  lateral  ventricle.  An  abscess  of  long  standing  may  finally  become  encap- 
sulated— that  is,  become  incased  in  a  smooth,  firm  layer  of  connective  tissue, 
which  prevents  further  extension  of  the  process.  Tbe  pus  inside  gradually 
becomes  thick  and  cheesy.  Apparently,  however,  it  is  very  seldom  entirely 
absorbed. 

Clinical  Hiitory.— Small  abscesses,  and  even  large  ones,  may  for  a  long  while 
have  scarcely  any  symptoms.  This  is  pai-ticukirly  true  of  idiopathic  abscesaea, 
and  of  those  which  develop  very  slowly  and  insidiously  after  apparently  insig- 
nificant injuries  of  the  head  or  in  connection  with  chronic  inHammation  of  the 
middle  car. 

In  cases  following  more  extensive  injuries,  the  symptoms  are  more  violent 
from  the  Btart ;  which  is  also  true  of  many  abscesses  which  develop  acutely  and 
enlarge  rapidly.  The  sjTnptoms  can  hardly  be  dtstinguifihed  from  acute  menin- 
gitis. The  patient  is  dull,  or  grows  delirious;  he  has  violent  headache  and  fever. 
Sometimes  the  temperature  repeatedly  rises  to  a  high  point.  The  loss  of  conscious- 
ness becomes  more  and  more  complete ;  and  in  a  comparatively  brief  time  (one  or 
two  weeks)  there  may  be  pi*ofuund  coma  and  death.  Rai-ely  the  violent  symp- 
toms abate,  and  the  acute  passe>s  into  a  chrcmic  stage. 

The  BjTnptoms  of  cerebral  abscess,  when  it  pursues  a  chronic  course,  may  be 
divided  into  (1)  the  general  symptums  and  (2)  the  focal  symptoms,  resulting  from 
the  special  position  of  the  Rl>scess,  There  is  no  other  localized  cerebral  disorder 
in  which  the  focal  symptimis  are  so  often  absent,  either  for  a  long  while  or  even 
thi-oughout  the  illness.  This  is  partly  because  the  abscesses  are  often  situated  in 
parts  of  the  bmiu,  injury  to  whi<?h  does  not  occasion  any  demonstrable  focal 
symptoms.  Such  hx'-alitie.s  arc  Oie  white  matter  of  the  frontal  lobe,  and  the  hemi- 
S]>heres  of  the  cerelwlhim.  A  se<"ond  i-eason  is  that  an  abscess  seldom  excites  indi* 
rect  focal  symi>toms  by  alfccting  the  parts  around  it. 

Among  the  general  symptoms,  the  most  imi>ortant  is  a  persistent,  deeply  situ- 
ated, dull  headache.  For  a  long  while  it  may  be  the  only  symptom,  especially 
when  the  abscess  Ls  gradually  developed  after  an  injury  to  the  head  or  iifter  aural 
disease  of  long  standing.  The  pain  is  referred  mainly  to  the  seat  of  the  absceat^J 
but  the  exceptions  to  this  rule  are  not  infrequent.  Another  frequent  symptont^H 
vertigo;  and  io  many  cases  there  is  vomiting,  either  after  meals  or  entii-ely  inde- 
pendently of  food.  Another  valuable  symptom  in  diagnosis  is  the  irregular  fevtr, 
sometimes  slight,  and  sometimes  exhibiting  great  elevatious  with  intervals 
between  them;  but  in  many  cases  also,  particularly  where  the  abscess  is  encap- 
sulated, tlnere  may  be  no  fever  whatever.  An  in]poHa.nt  negative  point  is  that 
choke<l  disk  is  much  rarer  in  cerebral  absce^  than  in  case  of  tumoi-s  {q.  i\}. 

The  geueml  health  may  Ik?  hut  slightly  disturbed.  Usually,  however,  there  it 
decided  indisposition.     The  patient  is  pale,  has  no  appetite^  and  loses  flesh. 

As  to  the  focal  symptoms,  little  need  here  be  added  to  what  is  coniained  in 
Chapter  II  of  this  section.  Abscesses  involving  the  motor  region  of  the  c<:>rtex 
have  been  repeatedly  found  to  cause  limited  epileptiform  attacks  and  paralj^sis  ol 
some  one  limb.  It  is  particularly  charactei  istic  that,  as  the  abscess  groww,  one 
symptom  of  paralysis  is  added  to  another,  and  that  often  the  advan^*-'  '^^  i 
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paralysis  is  ushered  in  by  epileptiform  convulsions.  Abscesses  in  the  occipital 
lobe  have  repeatedly  been  observed  to  cause  heudopia,  and  abscesses  in  the  tern- 
ixjral  lobe  word  deafness;  and  these  facts  have  been  used  in  making  a  diagnosis 
of  the  l(K*ation  of  abscesses.  Abscesses  in  the  cerebellum  may  remain  unsuspected 
for  a  long  while;  or  the  above-mentioned  general  symptoms  may  occur  in  especial 
severity  in  such  cases. 

The  duration  of  chronic  cerebral  abscess  varies  greatJy.  In  most  cases  it  lasts 
for  months;  and  sometimes  it  has  certainly  lasted  for  years.  Particularly  where 
the  abscess  gives  rise  to  no  symptoms,  or  merely  to  slight  and  indefinite  ones  refer- 
able to  the  head,  it  may  last  a  very  long  while.  It  is  quite  often  the  case  that 
there  are  separate  attacks  of  the  severe  symptoms,  such  as  headache,  vomiting,  and 
fever,  and  that  in  the  intervals  of  variable  duration  between  these  paroxysms  the 
patient  feels  pretty  well. 

Tlie  final  t^^nnination  of  cerebral  abscess  is  almost  always  fatal.  Recovery  is 
not  impossible,  but  it  has  been  seen  with  certainty  in  only  a  very  few  instances. 
Death  either  comes  on  graduall3',  where,  as  the  abscess  grows  larger,  all  the 
symptoms  become  correspondingly  aggravated;  or  it  may  happen  quite  suddenly. 
Sometimes  it  is  brought  al>out  by  the  abscess  bursting  into  a  lateral  ventricle, 
or  by  the  supervention  of  meningitis.  Often  a  cerebral  abscess  terminates  in  a 
sudden  and  unexpected  death,  where  no  immediate  cause  for  the  event  can  be 
found.  ^ 

DiagnOBis. — Although  it  is  often  possible  to  make  a  correct  diagnosis  of  cere- 
bral abscess,  yet  there  is  usually  a  gotKl  deal  of  ditticulty  in  arriving  at  such  a 
conclusion,  and  entire  certainty  is  seldom  attainable.  The  most  important  points 
in  diagnosis  are ;  (1)  The  demonstration  of  some  cause  such  as  trauma,  chronic  otitis, 
fetid  pulmonary  diseases,  or  empyema.  (2j  The  presence  of  general  cerebral 
sympt4^^jnis,  such  as  headache,  vertigo,  and  vomiting;  and  the  fact  that  these  are 
sometimes  better  and  sometimes  worse.  To  aid  in  excluding  tumor,  we  have  (3) 
the  febrile  symptoms  f(e<pienlly  caused  by  abscess,  but  nire  in  case  of  tumor; 
and  (4;  tlie  extreme  rarity  of  choked  disk,  wliicli  is  vciy  frequently  occasioned 
by  tumors.  The  focal  symptoms,  if  there  be  any,  are  not  characteristic.  They 
grow  worse  by  fits  and  starts  in  tumor  just  as  in  abscess.  One  fact,  however,  is 
of  value,  namely,  that  while  tumors  (vide  infra)  frequently  cause  disturltances  in 
tlio  area  of  distribution  of  the  nei'ves  at  the  base  of  the  brain  fsuch  as  paralysis  of 
the  motor  oculi),  an  abscess  does  this  only  exceptionally.  It  is  often  quite  jm]x»s.si- 
blo  to  make  a  differential  diagnosis  between  acute  abscess  and  purulent  meningitis* 
unless  ffwal  .symptoms  are  developed.  These  can  bo  caused  by  a  circumscriljed 
lesion  alone,  and  therefore  ix>int  to  abscess. 

Treatment.— The  only  pi>ssible  way  in  which  to  cure  an  abscess  is  by  opera- 
tion; the  skull  Is  ti*ephiued  and  the  abscess  laid  open.  It  can  be  readily  seen  that 
such  a  procedui*o  is  fexisible  in  but  few  instances.  We  need  to  be  certain  that 
there  is  an  abscess  and  where  it  is  located,  and,  finally,  that  it  is  so  located  as  to 
render  operation  pern]jssi!>le.  Under  the  present  antiseptic  modes  of  procedure, 
the  dangers  of  an  operation  need  nut  lie  over-estimattd.  For  particulars  we  must 
refer  to  works  on  surgery. 

If  opemtion  be  not  justifiable,  nothing  but  purely  symptomatic  treatment  is 
left  us.  Ice  to  the  head,  narcotics,  potassic  bromide,  electricity,  and  sometimes 
also  the  local  abstraction  of  blood,  arc  the  main  remedies  beyond  general  hygienic 
measures. 

2.  ACTTTE  AND  CHROiao  Noy-suppuRATnTK  Encephalitis, 

While  the  .spinal  cord  is  quite  fi*er]ueTitly  affected  l)y  idiopathic  circumscribed 
inflammation   (transverse  myelitis),  analogous  cerebral  disease  is  much  more 
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The  scanty  information  which  we 


upon  the  subject  is 


exceptional, 
follows : 

1.  Idiopathic  (Inflanunatory)  Softening  of  the  Brain.— In  rare  instances  there 
are  found  in  the  brain  quilc  exteni^ivt'  fuci  of  sriftt^uing',  the  pathological  anatonij 
of  which  is  almost  identical  witJi  that  of  embolic  softeninfjf,  and  yet  the  afferent 
blood-vessels  do  not  funiish  any  explanation  of  the  condition.  They  have  ac- 
cordinofly  been  termed  *'foci  of  infianiraatnry  softening."  The  mode  of  their 
pi-oduction  is  unknown.  The  symptoms  resemble  closely  those  of  softening  from 
thrombus. 

2.  Curable  Form  of  Encephalitis* — In  certain  cases  pronounced  symptoms  of 
focal  disea-sc  exist  for  a  time,  and  suggest  a  tumor  or  the  like;  but  after  some 
months,  or  even  a  still  longer  time,  the  symptoms  gradually  abate,  and  finally 
there  IS  complete  recovery.  Such  cases  undoubtedly  occur.  They  are  usually 
explained  by  assuming  that  thei-e  has  been  a  localized  infiaiumation,  followed  by 
a  rest^»i*alion  to  the  nonnal  st-tite.  The  nature  of  the  symptoms,  as  we  have 
observed  them,  would  seem  to  imply  tliat  the  lesion  is  generally  in  the  neighbor- 
hood of  tbe  coi'tex,  for  thei"e  is  usually  paresis  of  some  one  part  of  the  body,  often 
associated  with  certain  sympt«mii  of  in'iti»tiou  and  in^pairment  of  speech.  Possi- 
bly the  recovery  of  these  cases  may  be  assisted  by  electricity  and  potassic  iodide; 
but  we  should  never  ventiuM?  ujKin  an  absolutely  favorable  pi*ognosis. 

3.  Diffiifle  Cerebral  Sclerosis.— DiiTuse  sclerosis  of  the  brain  is  a  peculiar  dis- 
ease, which  is  usually  classed  as  a  chronic  inflammation.  The  whole  bruin  may 
he  involved,  or  the  disease  may  be  confined  chiefly  to  a  large  pari  of  one  hemi- 
sphere. There  is  a  very  marked  increase  in  the  consistency  of  the  braiu-substance, 
so  that  it  cuts  like  a  tough  piece  of  leather.  The  microscoi>e  reveals  in  many 
cases,  but  not  in  all,  diffuse  hy|)erplaFia  of  the  neuroglia.  In  a  case  which  we 
recently  examined  there  was  a  deinded  atrophy  of  the  nervous  fibers  lying  in  the 
white  substance  of  the  brain.     The  disease  is  rare»  and  its  characteristic  symptoms 

not  yet  lye  stated  absolutely.  They  are  developed  elowly.  The  most  constant 
long  them  seem  to  be  hemiplegia  without  much  ch an gt?  in  sensation ;  symp- 
toms of  motor  irritation,  sucli  as  epileptiform  c<»nvulsions  (sometimes  general  and 
sometimes  unilatemlK  oi*  sinjrle  twitchings,  which  may  be  rhythmical  or  like 
those  of  chorea;  and,  lastly,  dementia.  Whei'e  l>oth  homippheres  are  involved, 
there  are  usually  marked  spastic  symptoms  in  the  lower  limbs. 

The  disease  has  l>een  observed  in  children  and  in  elderly  })eople.  Possibly 
chronic  alcoholism  sometimes  acts  as  an  a^tiological  factor.  Treatment  can  lie 
only  symptomatic. 

Multixtle  sclei*osis  of  the  brain  is  almost  always  assficiated  with  the  same  affec- 
tion of  the  spinal  cord.  We  have,  therefoi^,  already  described  the  disease  in  the 
preceding  section  (page  6^). 

4.  The  Acute  Encephalitia  of  Children,  (Cerebrctl  Paralysis  of  CkiMim. 
SpaHtic  Infantile  Hemt'plegia  of  Benrdt'kt.) — Children  not  infrequently  suffer 
from  a  definite  form  of  hemiplegia,  which  deserves  a  brief  special  description. 

The  patient  is  usually  between  one  and  four  years  old.  The  commencenient 
of  the  symptoms  is  almost  always  acute.  Having  been  previously  healthy,  the 
child  is  suddenly  attacked  with  malaise  and  fever.  Very  often  there  is  nausea 
and  vomiting,  speedily  or  at  once  followed  by  grave  cerebral  symptoms.  There 
is  stupor,  and  convulsions  ar«^  particularly  frequent.  This  condition  may  last  but 
one  or  two  days;  or  it  may  continue,  perhaps  with  unabated  severity,  for  two  or 
three  weeks.  Then  the  acute  symptoms  abate,  and  tbe  child  recovers  compara- 
tively fast;  but  it  is  noticed  by  tbe  parents  to  be  paralyzed;  and  this  paralys 
seldom  entirely  disappears,  althougli  it  may  diminish. 

If  such  children  come  under  observation  after  the  paralysis  has  lasted 
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time,  as  is  usually  the  case,  their  condition  is  generally  as  follows:  The  cranial 
nerves,  as  a  rule,  are  but  little  aifected.  The  main  change  is  in  the  extreuiities  of 
one  side;  and  the  arm  is  almost  always  worse  than  the  leg.  The  affected  parts 
l>etray  an  aiTest  of  dcveJopment,  more  or  less  impairmeut  of  motion,  in  many 
cases  a  marked  exaggeration  of  the  tendon  reAexea,  and  almost  invariably  con- 
tractures of  moi-e  or  less  severity.  The  muscles,  although  generally  somewhat 
atrophied,  never  exhibit  the  reaction  of  degenei-ation.  Sensation,  as  a  rule,  is 
unimpaired.  Motor  symptoDis  of  irrilatiim  ai*e  found  upon  the  affected  side  with 
strikilig  fi'eciuency;  the  commonest  are  movements  like  athetosis  or  chorea  (hcmi- 
aihetosis,  hemichorea);  and  associated  movements  are  also  not  infrequent.  Tlio 
constant  movements  of  the  fingers  resulting  from  the  athetosis  sometimes  render 
the  articulations  so  lax  that  it  is  possible  to  make  the  Ongers  assume  an  angle  of 
ninety  degrees  or  even  less  with  tlie  back  of  the  hand,  at  the  metacarp*>-phalangeal 
joint.  The  child  may  keep  making  motions  witli  its  paretic  arm  while  walking. 
It  Is  not  very  rare  for  epilepsy  to  be  developed  later.  Tliere  are  convulsive 
attacks,  which  usually  begin  on  the  paralyzed  side,  but  which  may  later  a!Ti>ct 
the  whole  bixly.  The  intellectual  development  of  many  sucli  children  is  tolerably 
normal.  Others,  however,  are  more  or  less  demented,  or  betray  defective  moral 
sense. 

The  whole  course  of  the  disease  suggests  very  strongly  an  acute  encephalitis. 
The  process  is  probably  in  most  cases  more  or  le^s  completely  limited  to  tlie 
motor  region  of  the  cortex,  and  has  hence  been  called  "polien cephalitis."*  It 
renjinds  one  forcibly  of  the  acute  poliomyelitis  of  children,  with  a  diUerence 
merely  in  the  localizalion  of  the  disturbance.  It  is  not  impossible  that  the  two 
diseases  have  a  ygty  similar,  if  not  identical,  fEtiologj\  They  can  hardly  be  ditfei*- 
entiate<l  in  their  initial  stage;  but  when  further  developed  they  can  not  bo  con- 
founded, becaus*''  the  cei*ebral  disease  causes  unilateral  paralysis,  leaves  the  elec^ 
trical  reaction  unimpaired,  and  frequently  causes  exaggeration  of  the  tendon  reflex. 
It  deserves  mention  that  precisely  similar  phenomena  may  be  presented  by 
children  during  recovery  from  measles,  scarlet  fever,  and  other  acute  infectious 
diseases. 

The  pathological  conditio!»s  of  the  early  stage  have  not  yet  been  studied.  Long 
after  the  process  lias  run  its  course,  the  affected  jKU'tinn  of  the  cerebrum  pi^esents 
marked  atrophy  with  cii^utricial  contraction.  If  the  surface  of  the  bmin  has  been 
affected,  a  corresponding  depression  is  to  be  noticed  ("  porencephalia  '').  At  these 
placjes  the  pia  is  thickened.  Sometimes  limited  cystic  fonnations  are  found.  The 
pyramidal  tract  exhibits  a  secondary  descending  defyeneration.  It  is  thus  evident 
that  the  process  is,  fnim  an  anatomical  point  of  view,  pi-ecisely  like  the  atrophj'  of 
the  anterior  comua  occasioned  by  poliomyelitis. 

Of  course  not  all  the  hemiplegias  arising  in  childhood  are  due  to  an  encepha- 
litis, for  in  not  a  few  cases  iufautile  hemiplegia  may  be  due  tfi  embolic  softening, 
and  perha|)s  sometimes  to  haemorrhage ;  but  in  most  cases  acute  cncephalitLs  is 
distinguished  from  these  by  the  peculiarity  of  its  initial  stage.  [There  is  really  no 
pathological  evidence  of  acute  polioencephalitis  in  children.  Sachs  and  Osier, 
from  the  study  of  a  large  number  of  cases,  find  that  the  cause  of  the  paralysis  is 
almost  always  haemorrhage  or  embolic  softening. — K.l 

Tlie  treatment  at  first  is  to  be  governed  by  the  same  rules  as  in  the  initial 
period  of  acutv  poliomyelitis  (q.  v  ),  The  hemiplegic  symptoms  which  persist 
after  the  first  few  months  will  never  improve  much.  The  most  we  can  do  will  be 
by  means  of  electricity,  massage,  and  cold  baths  with  friction  ("cold  rubbing"). 


[•  This  name,  liowever,  hoA  been  previously  applied  by  Wemicko  to  tlint  form  of  external  <jphtlial- 
ttioplegift  due  to  ohjvnge*  m  the  nervu  nuclei  in  the  pons  (tide  p«gc  ftM),— Tbax*.] 
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For  the  epileptic  attacks  large  doses  of  bromide  of  potassiiim  are  decidedly  bene- 
ficial. 

Only  a  very  few  cases  of  primary  acute  nou-puruleut  encepbalitis  of  adults  are 
recortled.  A  short  time  ago  we  saw  such  a  case  in  a  young-  man.  Death  occurred 
after  a  few  days'  illness  marked  by  very  severe  cerebral  symptoms  and  at  the 
autopsy  one  cerebral  hemisphere  was  found  studded  with  many  little  hsBmorrbagio- 
encephalilic  foci. 


CHAPTEIl  VI. 
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mSOlAATlOH,    SUNSTROES.    HEAT  PROSTRATtON.     THSRMIO  FEVER. 

[£tiolog:y  and  Pathology.— Uniler  exposure  to  undue  heat,  either  in  the  direct 
rays  of  the  sun,  or,  during  hot  weather,  in  eugfine-rooms,  laundries,  and  the  like, 
marked  effects  may  be  produced  on  the  huuiiiu  organism^  manifesting  thetuselveB 
in  a  widely  different  manner  in  different  cases.  The  liability  to  these  effects  is 
much  greater  with  us  than  in  most  portions  of  Europe  or  in  Great  Britain,  and  is 
enhanced  by  a  muist  atmosphci'e  wlijch  tends  to  prevent  evaporation  from  the 
surface  of  the  l)ody.  Attacks  may  come  on  at  night  and  under  cover  as  well  b9 
by  day.  While  excessive  heat  is  the  sole  and  sufficient  exciting  cause  of  the 
clmngea  and  symptoms  to  be  described,  exhaustion  due  to  muscular  exertion  or 
other  cause  plays  a  very  important  secondary  rdie.  A  vigorous  person,  however. 
of  regular  and  tem[)erate  habits,  can  stand  much  greater  heat  and  exertion  than 
an  individual  who  is  debilitated  or  addicted  to  the  use  of  stimulants.  The  fre- 
quency of  attacks  after  a  full  meal  hiis  been  noted.  Those  newly  airived  in  the 
country  ai-e,  other  things  being  equal,  more  likely  to  succumb  than  natives  or 
those  who  have  become  accustomed  to  the  climate.  That  high  temperature  due  to 
solar  or  artificial  heat,  or  a  combination  of  the  two,  is  the  prime  causative  condi- 
tion, has  been  clearly  shown  by  experiments  on  animals.  There  is  practically  noth- 
ing to  add  to  the  researches  of  H.  C.  Wood. 

Pathological  Anatomy.— In  cases  of  sudden  death  from  shock  thei-e  are  no  con- 
stant and  ])ecuh*ar  Fev^iious.  The  blood  is  dark,  imi>erfectly  coagulated,  and  col- 
lected in  the  veins;  ecchymoses  arc  frequently  fouud. 

After  death,  due  chiefly  to  abnoruiall^'  high  teLn|>emturc— that  is  to  say,  in  cases 
of  thermic  fever— the  heart,  and  especially  the  left  ventricle,  is  fii*mly  contracted 
from  post-raoT-tem  coagulation  of  its  myosin :  the  lungs  are  apt  to  be  much  en- 
gorged with  dark  fluid  blood,  and  maj-  be  the  seat  of  hiemon-hage;  extravasation 
of  blood  under  the  skin  is  more  or  less  marked,  and  ha-morrhage  into  and  about 
the  cervical  sympathetic  ganglia  has  also  been  observetl,  Tlie  membranes  of  tbe 
briun  and  cord  ai-e  often  greatly  congested,  and  there  may  be  evidences  of  com- 
mencing meningitis.  The  blood-corpuscles  are  crenated  and  show  a  diminished 
tendency  to  tlie  formation  of  rouleaux.  Rigor  mortis  is  marked  and  early  in  ibe 
voluntaiy  muscles  as  well  as  in  tbe  heart,  and  is  attributable  to  tbe  sanie  cause. 
Pxu'enchynmtous  degeneration  of  the  organs  is  sometimes  found. 

Symptoms  and  Course.— The  onset  of  the  attack  is  usually  sudden,  though  there 
may  l»e  slight  premouitions,  such  as  dizziness,  pain,  or  uncomfortable  sensations 
in  the  head. 

It  will,  perhaps,  add  to  clearness  to  distinguish  three  leading  forms  of  attack, 
it  being  underst<K>d  that  Natui-e  does  not  always  cliissify  cases  as  sharply  as  is 
done  here.  The  first  of  these  comprises  cases  of  heat  prostration,  denote<l  by  faint- 
neas,  syncope^  nausea,  and  sometimes  vomiting,  with  marked  muscular  and  gen- 
eral weakness.    The  surface  of  the  body  is  cool,  the  pulse  rapid  and  feeble.     The 
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i  majority  of  these  cases  are  mild,  and  the  symptoms  pass  awuy  more  or  less 
Quickly  on  placing  the  patient  in  the  recumbent  posture  in  a  relatively  cool  and 
quiet  place  with  free  ventilation.  After  a  few  howl's  the  patient  can  be  removed 
to  bis  home,  and  in  a  day  or  two  has  recovered  perfectly,  except  for  some  sensi- 
tiveness to  heat  or  the  snn^s  rays.  There  may  be  transient  insensibility,  or,  on 
the  other  hand,  the  case  may  terminate  fatally  very  soon  from  ^neral  exhaustion 
and  canliae  failure. 

The  second  form  includes  cases  with  respiratory  as  well  as  circulatory  failure, 
due  especially  to  the  exhaustion  of  the  nerve  centers  presiding  over  tlicse  func- 
tions. Under  this  head  come  cases  of  true  sunstroke— patients  suddenly  losing 
consciouriuesa  while  exposed  to  the  sun.  The  skin  is  cold  and  the  puLse  Is  feeble; 
death  may  qiiit-kly  ensue  or  recovery  may  follow,  especially  if  prompt  and  suit- 
able treatment  be  instituted.  The  after-effects  of  the  attack  may  be  very  slow  to 
pcuw  away,  and  niay  never  disappear  entirely. 

The  most  striking  cliaracteristic  of  the  third  for-m  is  the  great  increase  in  the 
temperature — a  symptom  which  has  given  rise  to  the  term  thermic  fever.  In  this 
form  pi*enionitions  are  more  common  than  in  the  others.  The  thermometer  may 
register  110"  or  even  more;  the  skin  is  burning  hot  and  gfenerally  dry;  the  pulse 
is  slow  and  full,  or  quick  and  jerking ;  the  rt^spiration  is  quickened,  sighing,  or 
even  stertorous;  the  pupils  at  first  are  usually  contracte<l;  there  may  be  gi'CAt 
restlessness;  coma  and  convulsions  8ometime>i  occur;  vomiting  is  comnmn ;  and, 
toward  the  close  of  life,  the  sphincters  are  sometimes  relaxed.  A  fatal  result  is 
due  to  apucca  and  asthenia  combined.  What  was  said  with  regard  to  recovery 
from  the  second  form  holds  good  also  for  the  third, 

DiftgnoiLB. — This  is  seldom  difficult.  The  circumstances  under  which  the 
attiick  comes  on  are  generally  patent;  and  the  hyperpyrexia,  if  pres<.Mit,  is  dis- 
tinctive. Acute  alcoholism  and  meningitis  are  the  chief  affections  which  might 
lead  to  error. 

Prognoiii.— The  mortality  rate  of  the  severer  forms  of  the  disease  is  very  higli, 
but  the  prognosis  depends  much  on  the  possibilities  of  securing  prompt  and  skill- 
ful tixjatment.  Under  this  many  a  case  i-ecovers  from  a  seemingly  desperate  con- 
dition. The  tediousness  and  imperfection  of  I'ecovery  have  been  already  alluded 
to.  For  long  i>eriods  in  some  citses  the  mental  and  physical  powers  arc  much 
impaired,  and  gvcni  care  has  to  be  exeivised  as  regards  exertion,  high  temperature, 
and  the  sun's  rays.     Insanity  is  sometimes  a  sequel. 

Treatment. — In  the  fii-st  place,  much  may  be  done  by  preventive  measures  to 
obviate  the  necessity  for  any  treatment,  A  regular  and  temperate  life  will  do 
much;  and  special  precautions  of  an  obvious  nature  should  be  taken  during  hot 
weather  by  those  whose  occupations  involve  a  liability  to  exhaustion  and  exp<»suro 
to  unusual  heat.  It  wouhl  be  well  if  it  were  generally  known  that  tliere  is  com- 
paratively little  danger  of  sunstroke  so  long  as  perspiration  is  free.  Many  an 
aitAck  might  Ih}  averted  by  noting  the  activity  of  the  skin  and  seeking  rest  and 
shelter  as  sweating  diminishes,  A  considerable  resi>onsibility  i*ests  upon  militia 
surgeons  and  others  in  similar  positions  during  hot  weiUher. 

Mild  cases  of  heat  prostration  seldom  require  other  measures  than  those 
already  indicated  Lu  describing  tlie  symptoms.  If  there  be  nausea,  and  it  seem  de- 
sirable to  give  stimulanis,  they  are  Ijetter  given  under  the  skin  or  by  the  rectum. 
The  clothing  should  be  loosened;  the  cold  douche  and  otlier  refrigerating  meas- 
ures are  not  indicated  unless  there  is  fever,  and  they  should  then  Ije  used  with 
caution. 

For  true  sunstroke,  treatment  should  be  active  and  energetic,  the  indications 
being  to  reduce  the  temperature  of  the  overheated  centers  and  to  stimulate  tlieir 
activity.    If  a  cool  or  shady  spot  be  near  at  hand,  the  patient  should  be  removed  to 
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it  and  Icrgely  stripped  of  clothiog';  if  not,  no  time  should  be  lost  before 
to  the  cold  douche  on  tlio  head  and  body  while  stiniulants  are  administered  by 
enema  or  subcntaneously.  External  stimulation  by  mustard  or  flagellation,  and 
purgative  eueznata,  arc  siiid  to  be  sometimes  useful.  The  use  of  cold  externally 
should  not  be  ppolong-ed  in  the^e  cases  unless  there  is  fever.  Nervous  exhauiilion 
18  the  pi'ominent  symptom,  and  all  depressing  measures  are  out  of  place. 

The  case  is  widely  ditTereiit  with  the  third  form  of  the  attack.  Here  the  imme- 
diate danger  is  fmni  the  hyi>er pyrexia,  which  must  be  combated  by  rubbing  the 
patient  with  ice,  plaeiug  him  in  a  tub  of  water  with  lumps  of  ice,  or  similtu*  meas- 
ures, until  the  temperatui-e  in  the  rectum  is  rediicetl  nearly  but  not  quite  to  the 
normal  point.  In  the  application  of  the  iH'frigei'atiug  measures  the  head  must  not 
bo  neglected.  The  sole  iudicatiou  at  first  is  the  reduction  of  the  temperature* 
Anlipyrine  subcutaneonsly  has  been  given  in  a  few  cases  in  the  Boston  City  Hos- 
pital, and  also  in  BrrMjklyn,  with  good  results.  After  a  I'eductiou  of  the  tempera- 
ture, any  synjptoms  of  collapse  or  exhaustion  demand  stimulants. 

With  i-egard  to  the  employment  of  bloodletting  there  is  considerable  differ- 
ence of  opinion.  That  cases  occur  in  which  this  procedure  is  indicated  is 
undoubtedly  true^  but  they  are  exceptional ;  they  are  characterized  by  the  evi- 
dences of  great  cerebral  congestion  ^vithout  liyi>erpyrexia. 

The  subsequent  management  of  oonvalesoonts  from  any  form  of  sunstnjke  is 
often  very  iu)|x>rtant.  Prf>longed  rest,  and  sometinies  change  of  climate^  may  be 
demanded.  A  symptomatic  and  common-f*ense  treatment  is  in  place.  It  has 
seeuied  to  the  editor  that  quiniue,  especially  in  sfdulion  with  a  moderate  excess  of 
sidphurie  acid,  is  distinctly  useful  lu  those  suffering  from  mild  or  moderate  after- 
effects of  undue  heatj 


CHAPTER  VII. 
TUMORS    OF    THE    BHAIN. 

.Stiology. — Tlie  precise  causes  which  lead  to  the  development  of  tumors  in  the 
brain  are  no  more  cei'tainly  known  tlum  in  regain!  to  other  organs.  In  most 
cases  the  new  growths  are  forraeil  insidioiisly  and  gradually  in  persons  previously 
healthy,  without  ascertainable  cause.  A  circumstance  which  deserves  mention  is 
that  sometimes  the  first  synjptoms  come  on  immediately  or  a  short  time  aftcrl 
some  injury  to  the  head;  but  whether  this  is  a  matter  of  cause  and  effect,  or  of 
coincidence,  can  very  seldom  be  determined. 

The  sufferer  fri>m  cerebral  tumor  is  \Lsually  in  middle  life.  Certiun  forms  of 
tumor,  however,  particularly  solitary  tubercles,  are  comptu'ativel}'  frequent  in 
cliildren.  Sex  seems  to  exert  a  decided  influence:  men  are  much  of tener  attacked 
than  women. 

Varieties  of  Cerebral  Tumor.*— The  most  important  forms  of  tumor  seen  in  iht 
brain  are  as  follows: 

1.  Glioma.— Glioma  is  a  kind  of  tumor  x>eculiar  to  the  central  nervous  system, 
but  seen  much  oftcner  in  the  braiJi  than  in  the  spinal  cord  (vide  page  676). 
Appaivntly  the  new  growth  always  originates  in  the  neuroglia^  which  is  the  con- 
nective-tissue framework  of  the  true  nervous  matter.  As  seen  under  the  micro- 
scope,  a  gUoma  is  made  up  of  fibers  and  calls,  the  latter  being  precisely  like  the 


*  From  a  clinical  sLnndiHiint,  the  torm  "  cerebrul  tumor '^  uaually  la  meant  to  Indade  also  tmch 
ttunorB  an  oriiLrinatft  iu  the  neighborhood  of  the  brain  (aa  in  the  baac  of  the  akull),  vf  they  final); 
iavolvo  tho  brain  it»clf. 
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normal  cells  of  the  neuroglia,  wliile  the  fibers  seem  to  consist  mainly  of  the 
numerous  oell-prt>ces8es.  KJebs  umintainixl  tliat  the  gauglion-cells  also  take  an 
active  part  in  the  new  growth ;  but  this  has  not  yet  been  proveu.  It  is  chai-acter- 
istic  of  glioniata  that  they  are  seldom  sharply  defined,  but  shade  otf  g-radually 
into  the  healtliy  tissue.  The  atl'eotefl  iH»rtiun  of  the  brain  is  usually  enlarged,  but 
yet  maintains  pretty  nearly  its  originiil  shui>e.  On  cross-section,  the  g-liotna 
presents  a  gray  or  reddish-prray  surfat^e.  It  is  usually  rather  »oft,  and  almost 
always  is  very  vascular.  This  great  vascularity  is  not  without  cliniciil  inipop- 
tance,  for  variations  in  the  fullness  of  the  blood-vessels,  and,  above  all,  sudden 
ha_miorrhap:c8  into  thf  interior  of  the  new  growth,  which  not  infrequently  occur, 
may  pixxlufe  marked  symptoms. 

Gliomata  are  most  frequent  in  the  white  substance  of  the  cerebral  hemispheres, 
but  they  are  als^>  found  in  the  central  ganglia,  cerebellum,  and  elsewhere.  They 
are  usually  single,  seldom  multiple. 

2.  Saecoma. — It  is  very  seldom  that  any  fonn  of  sarcoma  originates  in  the 
brain-substance.  It  usually  commences  in  the  connective  tissue  of  neighboring 
partSf  in  the  dura  mater,  the  iieriosteum  of  the  cranium,  or  the  cranium  itself 
(osteo-sarcoma).  The  sai-coma  is  most  often  found  at  the  base  of  the  skull,  in  the 
form  of  a  circumscribed  tumor  of  varying  consistency,  and  by  prvssiiiiJ:  upon 
neighboring  parts,  or  by  involving  them  in  the  diseased  pi-ocess,  it  may  cause 
the  gravest  tlisturbances.  Histologically,  we  have  here  such  varieties  as  round- 
celled,  spindle-celled,  fibro-sarcoma,  etc. 

3.  Gumma  and  Solitary  TrBERfLE.— Both  gumma  and  solitary  tubcivle  are 
very  prone  to  attack  the  brain.  We  shall  revert  to  gumma  in  tlie  cliapter  on 
cerebral  syphilis.  Solitary  tubercles  may  grow  to  the  size  of  a  cherry  or  larger. 
They  may  lie  single  or  multiple,  aud  may  occupy  any  part  of  the  brain.  They 
are  most  often  found  in  the  cortex,  and  in  the  cei^eltellum  and  pons. 

BcjlitiU'y  tubercles  and  gummata,  uprai  cj*oss- section,  have  a  yellowish,  cheei*y 
appearance,  and  arc  usually  distinctly  defined.  Histologrically,  they  are  c^mi>osed 
of  granulation  tissue.  It  was  formerly  no  easy  matter  to  distinguish  gumma  fwm 
tubercle  in  all  cases;  but  now  complete  cei-tiiLiity  is  attainable  by  determining 
the  presence  or  al)sence  of  tubeirle  bacilli  (and  likewise  of  syphilis  bacilli). 

4.  Carcinoma. — Carcinoma  completes  the  list  of  such  cerebral  tumm-s  as  have 
much  clinical  importance.  They  are  hei*e  almost  always  secondary.  It  has  been 
our  e^tperience  that  secondary  cancer  of  the  brain  is  principally  associated  with 
primary  cancer  of  the  breast.,  or  of  the  lungs  and  pleura;  which  fact  bears  a 
remarkable  analogy  to  the  occurrence  of  secondary  cerebral  abscess  after  primary 
empyema,  pulmonary  gangrene,  etc. 

5.  Among  the  rarer  varieties  of  tumor  are  psammoma,  which  usually  starts 
from  the  meninges,  is  hai*d,  generally  comparatively  small ,  and  therefoi'c  often 
harmless,  and  contains  calcareous  matter,  so  that  it  grates  under  the  knife; 
cholcstcafoma,  a  rare  tumor  which  has  the  brilliancy  of  mother  of  iMjarl;  Ujxuna; 
and  ftngioma. 

The  Gtneral  Symptoma  of  Cerebral  Tumoni,— As  is  the  case  with  all  focal  dis- 
ea.ses  of  the  brain,  some  of  the  symptoms  of  cerebral  tumors  are  connected  with 
the  special  Tn^-alization  of  the  new  growth.  There  are  definite  focal  symptoms, 
varying  with  the  part  destroyed,  or  at  any  rate  functionally  impaired,  and  it  is  from 
these  symptoms  alone  that  we  are  enabled  to  determine  the  i>osition  of  the  tumor. 
But,  in  addition  to  these  focal  symptoms,  tliere  are  certain  general  symptoms  com- 
mon to  ahnost  all  cerebral  tumors  of  any  size.  They  are  in  large  part  referable  to 
the  general  compression  of  the  brain  due  to  the  enlargement  of  the  new  growth. 
In  the  first  place,  numerous  clinical  facts,  which  will  be  immediately  enumerated, 
iudic-ate  that  whenever  there  is  a  tumor  of  any  great  size,  a  large  part  of  the 
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entire  eurephalon  is  subjected  to  pressuire;  and,  secondly,  the  anatomical  appear- 
ances of  almost  every  brain  affected  by  a  large-sized  tumor  lead  to  the  same  con- 
clusion. The  convolutions  are  flattened  and  obliterated,  the  dura  mater  w 
crowded  against  the  craniiira,  and  perhai>s  thinned  or  even  perforated  because  of 
the  persistent  pressure,  or,  on  the  other  hand,  thickened  as  a  result  of  chronic  in- 
flammation. Now  and  then  the  effects  of  pressure  are  visible  even  in  the  bones  of 
the  skulh  they  are  worn  thin,  or  even  pt^rforated,  or  their  sutures  are  loosened. 
Another  result  of  the  genei^  intracrauial  tension,  thrc»uj2rh  it-s  effect  upon  the 
venous  trunks  nf  the  brain,  is  serous  clfusion  into  the  ventricles  (internal  hydro- 
cei)halus),  which  occurs  very  frequently.  The  largest  effusions  arc  caused  by 
tumors  in  the  posterior  cerebral  fossa,  wliieh  directly  compress  the  vena^  Galeni. 

The  symptoms  of  cerebral  tumors,  referable  to  the  effects  of  gf'ucral  compres- 
sion, ai^e  as  follows: 

1.  Headache  is  one  of  the  earliest  and  raost  constant  symptoms.  It  is  usually 
persistent^  although  subject  to  temporary  exacerbations  and  intermissions.  The 
jiattent  describes  it  as  dull,  deeply  seated,  and  stupefying.  Although  it  affects  the, 
whole  head,  it  is  sometimes  (not  invariably)  referred  mainly  to  the  neighborhood 
of  the  tumor.  It  is  particularly  true  of  pei-sistent  occipital  headache  that  it  indi- 
cates a  new  growth  in  the  pf.>stf rior  fossa.  Sometimes  also  it  is  possible,  by  tap- 
ping upon  the  skull,  to  fijid  a  hypera?sthetic  region.  Considerable  caution,  how- 
ever, should  be  used  in  drawing  diagnostic  conclusions  from  such  observalioiis. 
The  headache  usually  la-sts  to  the  close  of  the  disea.se,  and,  oven  after  the  patient 
has  become  completely  comatose,  the  pemstence  of  the  pain  is  still  evident,  from 
his  low  groans  and  the  way  in  which  his  hand  seeks  his  head. 

2.  Next  in  fi*et|uency  to  headache  are  iDtcllectual  and  mental  disturbances. 
Even  the  facial  expression  may  ho  srnnewhat  characteristic,  being  peculiarly  lan- 
guid, apathetic,  and  dull,  Tlie  jKitient  talks  slowly,  often  having  to  think  a  long 
while  before  knowing  what  to  say.  Memory  becomes  impaired,  especially  with 
regard  to  the  most  recent  events.  The  interest  of  the  patient  in  those  about  him, 
and  the  things  he  used  to  care  for,  grows  less  and  less.  He  has  a  sleepy,  dazed 
look,  and  grows  ci^ircless  and  untidy.  Of  course,  individual  cases  present  various 
deviations  from  this  outline;  but  in  general,  cases  are  a  good  deal  alike,  although 
the  degn?e  of  mental  disturbance  may  vary  from  a  slight  dullness  to  complete 
demeotia. 

If  unusual  fullness  of  the  blood-vessels,  a  hiemorrhage  into  the  new  growth,  or 
some  similar  cause,  induce  a  sudden  temporary  increase  of  tension,  there  may  be 
such  nuirked  symptoms  as  syncope  or  an  apoplectiform  shock. 

3.  Other  general  cerebral  sj^mptoms  are  vertigo,  slowing  of  the  pulse,  and 
vomiting.  If.  however,  vertigo  be  a  very  prominent  symptom,  it  implies  that  the 
cerebellum  is  especially  encroached  upon  by  the  tumor.  The  retai'dation  of  the 
pulse  is  a  frequent  symptom,  and  not  without  diagnostic  value.  It  1ms  already 
been  mentioneil  as  one  result  of  general  compression  of  the  brain,  in  connection 
with  cerebral  hiemorrhage.  The  rate  may  b©  put  at  about  50  to  (30,  or  even  lower. 
The  pulse  Is  also  so?netimes  slightly  irregular.  Cerebral  vomiting  may  be  one  of 
the  earliest  and  most  troublesome  symptoms.  It  fretiuontly  t>ccur8  independently 
of  the  ingestion  of  food,  esiiecially  in  the  morning,  and  is  not  infrequently 
ciatc4^l  with  dizziness. 

4.  Epileptiform  convulsions  are  j«ometimes  excited  by  cerebral  tumors,  al- 
though many  patients;  are  free  fron»  them.  Such  attacks  in  all  pi-obability  origi- 
nate invariably  in  the  cortex  of  the  cei'ebrum,  and  it  is  therefore  natural  that 
they  should  be  seen  most  frequently  (as  they  are)  in  connection  with  tumors  in 
the  cerebral  hemispheres.  This  rule,  however,  is  not  without  exceptions.  If  the 
convulsions  arc  not  general^  but  are  unilateral  or  confined  to  distinct  {X}rtioiiisof 
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tbe  body,  they  are  to  be  regarded  rather  as  focal  than  as  general  symptoms^  and 
may  be  utilized  for  Uie  approximate  localization  of  tlie  lesion  (vuie  page  711).  A 
certain  amount  of  infomiation  in  the  same  direction  may  also  be  got  from  those 
attacks  which  begin  unilaterally  or  in  one  particular  limb,  and  then  quickly 
involve  the  entire  body. 

5.  Choked  disk  is  one  of  tbt*  most  important  general  objective  symptoms  of 
cerebral  tumor.  Wc  should  never  omit  to  make  an  ophthalmoscopic  examination 
of  the  fundus  oculi  in  a  case  of  chronic  cerebral  disease.  Some  differences  of 
opinion  yet  exist  in  regard  to  the  special  pathoh^gy  of  choketl  disk;  but  we  may 
regjird  it  as  extremely  probable  that  the  main  factc>r  in  its  production  is  the  purely 
mechanical  one  of  general  ciompression  of  the  bi*ain.  The  original  view  of  Von 
Graefe  was  that  the  increased  intrafranial  pressure  obstructs  the  venous  return 
through  the  vena  centralis  retime  into  the  cavernous  sinus.  The  opinion  which 
prevails  at  present  is  that  advanced  by  Schmidt  and  Manz— namely,  that  the 
increased  tension  forces  the  cerebro-spinal  fluid  into  the  lymph-sheaf  of  the  optic 
nerve  (1^'hwalbe),  and  thai  the  ^'hydi^pa  vagincs  nervi  opticV^  thus  produced 
compres.«»es  the  nerve  and  the  blood-vessels  which  traverse  it.  [Leber  and  Dcutseh- 
raann  have  shown  pretty  conclusively  that  the  increased  pressure  Is  not  the  chiei 
cause  of  optic  neuritis.  It  favors  its  production,  but  probably  there  must  be  the 
presence  of  some  irritant  as  w^ell,  in  order  to  piHxIuce  tlie  iiillauimation.— K.]  At 
any  rate,  choked  disk  is  not  a  focal  symptom.  The  tumor  occasioning  it  may 
have  any  position,  if  only  it  gives  rise  to  geneml  compi-essiion  of  the  brain. 

Disturbances  of  vision  may  or  may  not  he  entailed  by  choked  disk  ;  the 
patient  may  have  amblyopia,  defects  in  the  field  of  vision,  or  even  total  blind- 
ness. \jx  some  few  iustances^  amblyopia  has  been  one  of  the  eai'liest  symptoms 
of  cerebral  luinorj  insomuch  that  the  patient  has  applietl  first  of  all  to  an  oculist. 
Usually  the  sight  is  preserved  for  quite  a  hmg  while,  in  spite  of  the  abundant 
objective  evidences  of  choked  disk.  The  latter  consist  of  swelling  of  the  disk, 
marked  distention  and  tortuosity  of  the  veins,  possibly  haemorrhages  (from  passive 
congestion),  and  cloudiness  of  the  disk,  although  the  retina  still  exhibits  its  nor- 
mal tnmsparency.  It  is  not  until  tbe  long-continued  congestion  impairs  nutri- 
titm  to  such  an  extent  as  to  cause  atrophy  of  the  optic  nor\'e  tliat  vision  is  much 
imi>aired. 

0.  The  last  general  symptom  to  be  mentioned  is  general  loss  of  flesh  and 
strength.  This  often  appears  comparatively  early.  It  is  in  large  part  due  to  the 
small  amount  of  ftKwl  taken,  vomiting,  and  wakefulness;  but  it  is  not  im|M:i8sible 
that  the  gi'ave  cerebral  disorder  itself  exert*;  a  direct  and  uufavoralile  influence 
upon  all  the  processes  of  nutrition.  Tliei-e  is  in  most  cases,  also,  a  tendency  to 
obstinate  consCipatioo. 

Tumors  in  the  Different  Parts  of  the  Brain—their  Focal  83rniptomB.— The 
symptoms  above  discussed  indicate  the  existi?nce  of  a  tumor,  but  not  its  particular 
location.  Other  iihenomenu  are  necessary  to  enahle  us  to  locnlize  the  disease, 
but  it  is  not  exceptional  to  have  none  but  the  general  symptoms.  Tumors  in  the 
white  matter  of  the  frontal  lobe,  or  such  as  affect  the  coi-pua  striatum,  as  well  as 
others,  may  run  their  course  without  any  focal  symptoms ;  but  most  cases  afford 
evidence  which  points  with  more  or  less  certainty  to  the  exact  position  of  the 
tumor.  Almost  all  of  these  fwal  symptoms  have  already  been  fully  discus.sed  in 
Chapter  II  of  this  section,  and  their  interjiretation  follows  the  rules  for  all  focal 
lesions  of  the  brain.  We  may  therefore  be  brief  hei-e.  It  is  necessary  only  to 
emphasize  the  fact  that  with  regard  to  cerebral  tumors,  as  well  as  other  lesions^ 
focal  symptoms  should  be  divided  into  the  dii^ect  and  the  indirect.  DiiTct  foc^d 
symptoms  are  the  immediate  result  of  the  destruction  of  nervous  tissoe  by  the 
^  new  growth,  while  the  indirect  are  excited  by  the  pressure  exerted  by  the  tumor 
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npoD  the  parta  clasely  surrounding  it  This  preSvSiire  varies  with  the  amount  of 
blood  in  the  v&ssels  of  the  new  growth,  and  therefore  the  indirect  symptoms  may 
undergo  temporary  exacerbations  and  rcmissious.  An  intermediate  position  \e 
occupied  by  those  focal  symptonis  which  occur  in  many  cases  as  the  r«?siilt  of 
c^-rtain  anatomical  changes  secondary  to  the  ucw  growth.  Not  infre<iuenlly  there 
is  white  softening  of  the  substance  of  the  bi*ain  around  the  tumor  projx^r.  Prob- 
ably this  condition  is  generally  the  result  of  a  conipressicMi  of  the  minute  blood- 
vessels surrounding  the  new  growth,  hut  sometimes  it  is  the  sequel  of  an  obJiterative 
endarteritis  (Fricdlauder).  The  latter  cause  is  especially  operative  where  iJie 
tuoTor  is  a  giunma  or  a  solitary  tul>ercle, 

1.  Tumors  of  the  cerebral  heniispheres  generally  lead  to  the  gradual  develop- 
ment of  hemiplegia — a  focal  symptum  which  is  to  be  regarded  as  fxartly  direct  and 
partly,  indirect.  Since  the  new  growth  is  often  situated  neai*  the  cortex,  srymi»- 
toni3  i-cferable  to  that  rep;ion  are  especially  frequent  with  tumore  of  the  cerebrum. 
It  ia  therefore  not  infrequently  the  case  that  the  hemiplegia  is  tho  resnlt  of  the 
successive  paralysis  of  single  portions  of  the  affectcni  side;  for  instance,  first  there 
is  only  facial  pai-alysis,  then,  in  addition,  paralysis  of  au  arm,  then  of  the  lower 
limb.  Very  often  the  extension  of  the  paralysis  is  accompanied  by  convulsions, 
which  either  are  confined  to  one  limb  or  one  side  of  the  body,  or  are  uuivereaL 
There  may  be  still  other  focal  Hyinptoras,  varying  with  the  exact  location  of  the 
tumor.  Thus,  there  is  liemiana\sthesia,  if  the  parietal  region  or  the  posterior  i^art 
of  the  int<?rnal  capsule  be  alfected;  hemiopia,  if  an  occiintal  lobe  suffer;  aphasia, 
if  the  neighborhood  of  tho  left  island  of  Reil  be  involved,  and  so  on. 

2.  Tumors  at  the  Base  of  the  Brain. — The  Ijose  of  the  brain  i&  a  very  favorite 
place  for  new  growtlis.  The  symptoms  ai-e  in  a  majority  of  cases  quite  character- 
istic. Some  of  the  tumoi's  spring  from  tlie  base  of  the  skull;  among  these  are 
many  sarcomata  and  syphilitic  gro  wtlis  ("  gum  inatous  periostitis  '*).  ( >ther  tiimor^ 
originate  in  the  meninges,  es^jecially  the  dura;  and  .still  others  from  the  bmiu 
itself.  Of  these  la^it,  it  is  remarkable  that  s<mie  spring  from  the  pituitary  gland. 
The  cjcact  starting  point  is  very  seldom  of  much  clinic^il  imixirtatu^e,  for  all  tho 
parts  mentioned  arc  in  such  close  proximity  to  one  another  that  there  is  no  great 
difference  in  tlie  symptoms  produced.  We  can  only  decide  that  there  is  a  tumor 
in  this  i.n-  that  place  at  the  liase  of  ihc  brain. 

Tumors  at  the  base  of  tlie  brain  owe  their  characteristic  clinical  stamp  to  the 
frequenry  with  which  the  rranial  nerves  at  the  kise  are  iiivolvo<i.  The  anatoni- 
icivl  relations  ai-t?  such  that  these  nej'vous  trunks  are  often  compressed  by  the  new 
growth  or  actually  incorporated  in  it.  Of  the  sj^mptoms  thus  LK-casioned,  the 
most  frequent  is  paralysis  of  the  motores  oeuli  (oculomotor  and  abducensj.  This 
is  at  first  usually  unilateral,  but  it  may  later  affect  both  sides.  If  one  of  the  optic 
tracts  be  involved,  hemiopia  may  residt,  and  pressure  ui>on  one  optic  nei^ve  may 
pitiduce  unilat^?ral  chokeil  disk  with  unilateml  disturbance  of  vision.  Tumoi^of 
the  pituitary  gland  ai-c  especially  pnvne  tt>  cause  symptoms  refei-able  to  the  oprie 
nerve  at  an  early  period.  Ij(?sions  of  the  trigeminus  not  infrequently  cause  dis- 
turbances of  sensation  in  the  face,  and  occasionally  aLso  pai-alysis  of  the  muscles 
of  mastication.  The  trunk  of  the  facial  often  suflFers.  Tlie  facial  paralysis  thus 
occasioned  throws  considerable  light  uptui  the  diagnosis,  for  there  is  usually  to 
be  found  in  the  paralyzed  muscles  the  lY'acliou  of  degeneration,  showing  tlmt  the 
paralysis  is  peripheral.  We  have  therefore  reason  to  assume  that  the  lesion  is 
situated  at  the  base  of  the  cranium,  ratlier  than  central.  Another  factor  is 
almost  always  present  to  support  the  idea  of  a  peripheral  lesion —nataely,  the 
frontal  muscles  are  involve*!  (c/V/e  pages  rjr>l  and  731),  Peripheral  pai*alybis  of 
the  hypoglossal  nerve  may  also  be  produced  by  tumors  at  the  base  of  the  brain; 
but  this  is  much  i-arer  than  facial  paralysis.     Whether  other  nerves  of  special 
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■  sense  besides  the  optic  are  disordered  is  a  question  about  which  we  possess  little 
iiiformalion  as  yet»  but  probably  careful  exaiuiuatioii  will  not  infrequently  reveal 
changes  in  them. 

I  As  niigiit  naturally  be  expected,  various  degrees?  and  forms  of  paralysis  in  the 
extremities  are  often  found  in  combination  with  the  above  disturbances  of  the 
cranial  nerves.  Huch  tt>nditions  are  most  frequent  whei^  the  crus  cerebri,  with 
its  pyramidal  tract,  is  affected.  There  is  no  need  of  enumerating  all  the  poswible 
varieties  of  syinpt«:»ni8.  We  must  consider  them  all  carefully  in  each  individual 
case,  and  then,  by  bearing  in  mind  Llie  anatomy  of  the  \mrt%  we  shall,  in  u 
majority  of  instances,  be  enabled  to  determine  with  some  approach  to  accuracy 
the  place  at  the  bai»c  of  the  bi-uiu  where  the  new  growth  must  be.  Sometimes^ 
but  not  often,  we  may  be  led  into  error  by  tumors  which,  though  situated  in  tbe 
bniin'substuucc  and  at  a  comparative  distance,  yet  by  their  pi-essure  give  rise  to 

I  indirect  symptoms  referable  to  the  cranial  nerves  at  tbe  base. 
3.  Tnnwrs  of  the  Cerebellum. — We  shall  refrain  from  describing  the  symp- 
toms which  may  \ye  excited  by  tumors  in  other  parts  of  the  brain,  with  a  single 
exception.  TumorH  of  the  cerebellum  are  comparatively  rather  conmmn,  and 
deserve  a  brit?f  notice.  The  direct  focal  sj'mptoms  of  cerelxdhir  lesions,  such  as 
tlie  peculiar  pitching  ^^it  and  the  vertigo,  have  been  discussed  at  page  733.  But 
cerebellar  tumors  generally  occasion  al^>  very  strongly  pronounced  general  symp- 
toms— namely,  headache,  mainly  occipital;  sometimes  a  spasmodic  and  persi-stent 
htitfneas  of  the  neck ;  vomiting;  and  visual  disturbances,  mainly  due  t*>  the  fre- 
quent existence  of  choked  disk.  Analogous  to  this  last  symptom  would  seem  to 
be  disturbances  in  other  nerves  of  si^et-ial  sense.  Thus,  where  the  general  intra- 
cranial pii>ss'urt^  is  elevated,  the  acoustic  or  olfactory  nerves  seem  liable  to  passive 
congestion.  Tumors  in  the  posterior  fossa  have  several  tiine^  been  found  to  occa- 
sion bilatei-al  anosmia  and  deafness;  and  they  should  always  be  considered  where 
such  a  condition  is  found. 

[In  view  of  the  incrt^aaing  importance  of  the  focal  diagnosis  of  tumors  of  the 
brain,  it  has  seeme*!  advisable  to  insert  tlie  following  brief  summary  of  the  focal 
syrapt<:)ms  of  tumors  in  dilFerent  partes  of  tlie  brain: 

I^efronfal  J^f|;/o/i.— Marked  mental  impairment  ;  symptoms  of  invasion  of 
the  central  I'egion  (Jack.sonian  epilepsy,  a^jhasia);  disturbances  of  smell. 

CentixU  Region.  —  Jacksonian  epilepsy ;  monoplegia ;  partial  anaesthesia ;  motor 
aphasia. 

PoHterior  Parietal  Region.  — Word-bl i ndncss ;  disturbance  of  muscidar  sense  ( ?i ; 
homonymous  hemianopsia. 

Occipital  i?fj7io/j.— Homonymous  hemianopsia:  soul  •blindness, 

Tempuro- Sphenoidal  Region,— laAmii  region.  Word-deaf nesu;  disturbances 
of  taste,  smell,  and  hearing  (?). 

Corp^is  Callosum.— Latent  region.  Progressive  hemiplegia,  often  bilaU'ral 
from  invasion, 

Opfico-9friate  Region. — Henuplegia  ;  contracture.  In  posterior  part,  hemi- 
anicstheaia,  horaonymoaB  hemianopsia,  post-paralytic  chorea,  athetosis. 

Crus  Cerebri. — Crossed  paralyses  of  oculomotor  nerve  and  limits. 

Corpora  Quadrigemina. — Oculomotor  paralyses;  reeling  gait;  blindness  (T); 
deafness  (?). 

Ponn  and  il/.^r/u //a.— Crossed  paralyses  of  face  and  limbs,  or  tongue  and  limbet. 
Other  cranial  nerve  lesions. 

Oere^sWum.— Marked  cerebellar  ataxia  ;  marked  vomiting.  Often  a  latent 
region. 

Base^  Avierior  Fosaa. — Mental  impairment;  disturbances  of  smell  and  vision ; 
exophthalmus. 
4S 
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Ba^Cy  Middle  Fossa, — DiBturbance  of  yision;  oculomotor  disturbance^:  hemi- 
plegia. ' 

Baae^  Posterior  Fos^i. — Trigeminal  neuralgia;  neuro-paralytic  ophthalmia; 
paralyses  of  f;ice  and  tongue;  disturbance  of  heanng;  crossed  paralyses. 

if ///jop/*//*/^.— Disturbance  of  vision  ;  oculomotor  disturbanc^is. 

It  also  is  of  impi>rtance,  in  case«  which  may  come  to  operation,  to  determine 
whether  the  growth  be  cortical  or  subcortical.  Seguiu  has  given  certiiiu  rules 
which,  however,  are  not  abstjJute.  '*  In  favor  of  a  strictly  cortical  or  epicortical 
lesion  are  these  symptoms,  none  of  them  having  8i>ecific  or  independent  v^ue: 
localized  clonic  spasm,  epileptic  attacks  beginning  by  local  sjiasm,  followed  by 
paralysis;  early  appearance  of  local  cranial  pain  and  tenderness;  increased  local 
cranial  teraix>rature.  In  favor  of  subcortical  location  of  a  tumor:  local  or  hemi- 
paresis  followed  by  spasm ;  pi-edominance  of  tonic  spasm ;  absence,  BmaJI  dc^^ree; 
or  very  late  api)earance  of  local  headache  and  of  tenderness  on  ix*rcussion;  nor- 
mal cranial  lemperatiu-e." — K.J 

Qeneral  Courae  of  Cerebral  TmnorB.— The  symptoms  of  these  growths  almost 
always  cover  a  long  period  of  time.  Exceptionally  a  tumor  remains  latent  till  a 
hasmorrhage  or  some  similar  event  takes  place  in  it,  giving  rise  to  i^udden  and 
grave  symptoms,  and  possibly  to  an  efiually  sudden  termination.  The  rule  is. 
however,  for  the  phenomena  to  develop  gi-adimlly.  According  to  the  location  of 
a  new  growth,  cither  the  general  or  the  focal  Ryni]»toms  may  come  first  into 
prominence.  They  genenilly  occur  in  the  order  named.  First  of  all  is  an  ill- 
defined,  deeply  sctited  hejidache,  and  by  degrees  all  the  other  general  and  focal 
symptoms  ft»llow  after.  The  symptoms  may  vary  repeatedly  and  greatly  in 
severity,  a  fact  duo  mainly  to  tlie  varying  pn\ssure  of  the  tumor  on  neighboring 
partB.  Repeated  mention  has  already  been  made  c>f  the  sudden  exacerbations 
which  may  come  on,  especially  in  case  of  the  vascidar  gliomai^i. 

The  enlii-e  duration  of  the  disease  is  usually  at  least  some  months,  and  may  be 
one  or  two  yem'S  or  more.  The  termination  is  alnnist  invnriably  unfavorable. 
Death  may  be  rather  sudden,  or  it  may  not  come  till  after  a  long  period  of  wret^ih- 
cdness.  Fortunately,  however,  the  lamene?is,  l>lindncsa,  and  marafimua  are  fre- 
quently made  less  terrible  to  the  patient  liecause  of  his  mental  debility.  Recovery 
is  possible  only  wliere  the  growth  is  .syphilitic.  It  is  indeed  possible  that  solitary 
tubercles  may  also  end  favorably,  but  the  matter  is  still  in  doubt. 

Diagnosin,— The  main  ]>oints  in  support  of  a  diagnosis  of  cei-ebral  tumor  would 
l»e  the  gmdual  onset  and  continuous!  slow  increase  of  the  genend  symptoms  alxive 
detailed— namely,  headache,  vertigo,  vomiting,  convulsions,  dementia,  etc.  The 
most  constant  of  these  symptoms  is  the  headache.  They  all  in<licate  the  develop- 
ment of  some  chronic  bi-ain  trouble,  a  tumor  being  the  most  probable  if  there  be 
no  definite  fctiology  to  suggest  some  other  prtwess,  such  as  traumatism  resulting 
in  abscess,  or  syphilis.  Much  stress  may  also  be  laid  on  the  choked  disk,  which 
is  much  less  often  seen  in  case  of  abscess  or  softening  than  of  tumor. 

The  general  symptoms  indicate  that  a  tumor  of  the  brain  exists;  but,  in  order 
to  learn  the  position  of  that  tumor,  we  have  to  rely  mainly  upon  the  focal  symp- 
toms. Their  gradual  development  and  the  way  in  which  one  new  symptom  is 
slowly  added  to  another,  also  give  furtlif  r  ground  for  the  opinion  that  some 
continuously  progressive  disease  exists,  and  most  likely  a  cerebral  tumor.  Of 
diseases  with  a  similar  course,  al>scess  is  recognized  by  the  absence  of  choked 
disk  (an  imiwi-lant  point),  frequently  by  febrile  symptoms,  and  by  its  aetiology 
(trauma).  Inflammatory  and  thrf>mbotic  softening,  if  they  come  on  slowly, 
usually  pro<lucc  less  general  disturbance  than  do  tumors;  they  seldom  cause  a 
choked  disk,  and  (unless  of  syphilitic  origin)  are  much  rarer  before  middle  a^ 
than  tumors  of  the  brain.    Sclerosis  sometimes  simulates  cerebral   tumor;  but 
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here  also  there  is  no  choked  disk;  the  disease  lasts  much  lonf^tir  (flrc  or  t«n  ycani« 
or  more),  aiid,  iiisLsmuch  as  the  sclerosis  is  usually  multi|ik\  thore  in  friHiuoiitly 
too  ^reat  a  complexity  of  symploniB  to  warnuit  the  a&suniiiiicm  f)f  one  sdlitiiry 
lesion. 

[We  nmsst,  however,  hear  in  mind  that,  in  about  one  seventh  of  the  ciuieH, 
tumors  are  multiple.— K.j 

Certain  rare  c^sea  of  chronic  circumscribed  nieniugitis  can  not  Im>  diiTerrn* 
tiated  from  a  tumor.  They  general  ly  occur  at  the  bii*e-,  Ic4ul  to  a  contiddcrable  thick- 
ening of  Uie  tissues,  and  they  may  sicnuluto  all  the  symptoms  of  u  new  growth  in 
this  re^on.  Occasionally,  also,  chronic  }iydrocephjihis>  in  coiifoujide<l  with  tumor 
of  the  brain.  We  met  with  a  case  of  dropsy  of  the  fourth  ventricle  which  pre- 
sented during  life  a  perfect  picture  of  tumor  of  the  cerel>eU»m, 

As  to  the  nature  of  a  new  growth,  we  can  not  go  beyond  Humit&eji.  If  the 
focal  symptoms  indicate  that  the  tumor  is  in  the  substance  of  the  brain  itself,  our 
first  thought  would  be  of  a  glioma,  because  it  is  by  far  the  c4>mmone«t  sort  of 
growth  in  that  situation;  and,  as  has  been  staled,  certain  pectil  tori  tic*  in  the 
course  of  the  disease  (especially  if  new  iiyiDpiocDS  add  tbeinnlvvB  abruptly)  would 
make  glioma  probable.  If,  on  the  other  hand,  the  tumor  be  at  the  base,  it  ia 
most  apt  to  be  sarcoma,  which  is  the  most  frequent  fomi  of  new  growtlix  here. 
When  symptoms  referable  to  the  optic  nerve  occur  noticeubly  early,  a  tumor  of 
the  pituitary  gland  is  to  be  thought  of.  In  all  cases,  and  especially  in  tumorK  at 
the  base  of  the  brain,  we  sliould  bear  in  mind  the  ptjssibility  of  syphilut.  The 
previous  history  and  the  entire  body  of  the  patient  should  be  idoeely  eearehed 
with  this  point  in  mind :  its  therapeutic  importaooe  need  not  be  dwelt  on. 

One  special    form  of  tumor  deserves  a   brief  mention    here— no'  r^ 

oerefaral  tuberclei).    The  growth  may  he  single  or  solitary,  or  it  may  i  i»lfr. 

It  IB  seen  chiefly  in  childhood,  and  any  chronic  cerebral  disorder  in  a  child  nhould 
eiiggest  the  poesibility  of  such  a  growth.  It  is  rendered  all  the  more  prohable  by 
the  co-existence  of  the  signs  of  tuberculosis  elsewhere,  am  in  the  Ijnpii-glanda, 
lung^  or  bones.  The  symptome  are  analngDiis  to  tlicee  ptodoofld  hf  qtJHT  Imnofmi 
Among  the  most  frequent  phencMnena  flee  beadadie  and  ctmwnkikatm.  Hie  litter 
are  often  unilateraL  There  may  aiho  be  all  soffta  ct  foeal  symplocmi,  aocofdtng  ti> 
the  locality  of  the  lesion. 

tFragnodiL— Except  gunmiata,  all  tumoni  of  the  bndn  have  ii  rewy  nnfa^op- 
able  prognosis.  It  is  said  that  in  very  nre  inrtancme  tubetvokr  gmnrfbi  tiafe 
been  arrested  or  cored:  but  in  practice  we  can  wwtr  tely  opoii  Miy  ioeli  resnil. 
In  all  other  eeaea  recovery  is  next  lo  bofiosiUe.  Tlie  time  interv^ntng  beiween 
the  appeanuice  of  the  fint  eynfiloai  tad  danlh  Tarlee  fready,  as  haa  been  add. 
WeahocddtberefombeTOycmitiowiafiiedieUii^fliedar^^  It 

seldom,  however.  eMeedv  one  or  l«ro  jmx%  and  endden  dmlli  widioal  any  wain- 

■  ing  may  occar  aft  any  time. 

■  [Tttbemilar  growths  are  onraekmaHy  focmd  at  muiopmrn,  which  have  become 
encapntlatod^  and  hare  apparenUy  exifttod  («fr  ytwn  wtthnvt 
In  some  eaaei,  espaekUjr  with  tuberetilar  growths  in  cbiklftn, 
diminish  and  the  patienl  may  lire  for  yaara.  aufTeriag  oafy  ffom  tfaa  blindnes, 
etc,  canaed  by  the  growth.  Other  caaeB  may  iiiuwut  only  mild  •ynipiofna^  and 
the  patJcntoMy  lead  a  fairly  fomfortable  fife  for  yaaffk— K.) 

•  Treateeal, — Inaanimh  as  the  fialufn  of  tfie  CiraMf  esn  W4.  he  determined  with 
absolute  certainty  In  aoy  ituiitMnr*^,  iinH-^»»»f;ii»if  ii^atfaefit  shmild  always  be  tri^<l. 
Forty  to  seventy-fire  grriint  of  ntt^wftn  n?fil  igntK  t^)  nhrnild  !)«•  uwed  by 

intioclxm,  and  thirty  U»  arvenfy-ilve  gniif j*  iprm,  S-f)  of  pdwig  iodide  should  \h3 
girm  ntemaOy  each  day    If  IheiMMr  iffowth  he syfMMH^ aodb beneftt  may  Im? 
K  dona  ID  this  way,    ]|  muil  he  eonftawwl  iliat  the  tmrtmeiil  Ii  generally  of  little 
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avails  because  the  tumors  aro  not  of  a  syphilitic  character;  although  it  may  b6 
that  iodide  of  iMDtassium  souietiiiies  has  a  tcjmp<jrary  gooii  effect  upon  other  forms, 
A  loug-coiitiiiutd  course  of  arsenic  has  also  been  recommended,  in  order  to  check 
the  growth  of  the  tumor.  This  remedy  particularly  deserves  a  trial  where  there 
is  a  suspicion  of  solitary  tuberclp. 

Beyond  what  has  just  been  indicated,  treatment  must  be  symptomatic.  Tliti 
headache  is  combated  with  ice-bags  and  narcotics;  tlie  convulsions  recjuire  hro 
Tuide  of  potassium  or  the  inhalation  of  chloroform ;  the  vomiting"  is  le.sscned  by 
rest  in  \m\,  opium,  and  bits  of  ice.  The  ^^'ueral  care  and  nureing*  of  the  ])atient 
are  very  iniportiint,  so  that  bedsores  and  the  like  may  be  avoidfKl  if  |Kis&ible. 

[Within  the  last  few  yeai*a  it  has  been  demonstrated  that  tumors  of  the  brain 
may  be  successfully  removed  by  surgrical  inteifei'ence.  Out  of  forty-six  such  opera- 
tions, thirty  recoverwl  from  the  operation,  althmijj^h  in  some  cases  the  growth  re- 
curred. Hence  tlic  propriety  of  such  an  o|>eration  should  be  considered  in  every 
case,  but  unfortunately  the  jarrowth  must  be  in  an  accessible  region  and  the  focal 
diagnosis  nmst  be  toleral>ly  certain,  so  that  an  opeiration  is  indicated  in  less  than 
ten  ]>cr  cent,  of  the  cases.  In  cases  with  intense  headache,  where  removal  \b 
injpossible,  relief  may  be  ttlitjiiiied  by  removing  a  portion  of  the  skull  and  tapping 
tlie  Iiitei*al  ventricles,  and  thus  taking  off  pressure.  Such  an  operation  will  relieve 
the  pain,  but  it  causes  cerebral  liernia,  and  probably  hastens  death. — K.] 
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It  was  stated  on  page  441,  that   the  cystieercus  cellulosse,  which  originatcB 
fj-om  the  taenia  solium,  may  occur  in  great  numljcrs  in  the  brain.     The  cysticerci 
most  frequently  occupy  the  pia  nmter,  but  geut-rally  project  downward  into  the 
cortex  of  the  brain.      The  meninges  not  infrequently  exhibit  sigus  of  chronic 
inflammation,  and  may  present  haemorrhages,  whicli  are  not  always  minute.    If 
there  are  numerous   cysticerci  in  the  neighborhood!  of  the  ventricles,  a  varying 
degree  of  internal  hydrrM'ephnlus  usually  develops    Tlie  individual  cysticerci  are 
usually  cnvelopi'd  iti   a  capsule  of  connective  tissue,  but  may  Im?  entirely  devoid 
of  such  a  covering- 
No  characteristic  clinical  sketch  of  hydatids  in  the  brain  can  bedrjvwu.  because 
the  symptomatology  of  each  case  differs  according  to  the  numljer  aud  jxvsition  of 
the  parasites.     Sometimes  cysticerci  produce  absolutely  no  symptoms,  and  an? 
discovered  incidentally  at  the  autopsy.     In  other  instances  they  cause  a  long  and 
tedious  illness.     Epileptiform  convulsions  seem  to  be  the  most  frequent  symptom, 
and  must  be  due  to  the  position  of  the  cysticerci  in  the  cortex  of  tlie  brain.    These 
may,  like  true  epileptic  attiicks,  come  vn  only  at  certain  times  when  the  general 
condition  is  otherwisse  good;  or  permanent  general  cerebral  symptoms  may  also 
appear,  such  as  persistent  headache,  vertigo,  and  menial  disorder.    Focal  symp- 
toms are  likewise  |>ossible,  but  on  the  whole  are  rare. 

The  diagnosis  can  never  be  made  wilh  absolute  certainty.  The  presenco  of 
cysticerci  in  the  brain  may  l>e  suspected  when  the  above-mentioned  symptoms 
occur  in  a  butcher  av  other  jierson  who  is  from  his  calling  es])ecially  exposed  to 
infection,  or  who  is  known  to  have  hatl  or  still  U:>  have  a  tapeworm,  or  in  whom 
cysticerci  have  lx?en  demonstrated  in  some  other  jmrt  of  the  lK>dy,  such  as  thfi 
sldxi. 

We  know  of  no  remedy  capable  of  destroying  the  cysticerci.  Treatment,  there- 
fore^  can  be  only  synipton>atic.  [In  a  few  cases,  chiefly  in  Australia,  the  cysticerci 
have  been  successfully  removed  by  surgical  operations.^ — K,] 
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CHAPTER  VIIL 
OBREBRAIi  8TPHIUS. 

.Stiology. — ^The  importance  of  syphilis  as  an  setiological  factor  in  many  chronic 
diseases  of  the  nervous  centers  has  been  repeatedly  adverted  to  in  preceding  chap- 
ters. Although  with  regard  to  its  influence  upon  the  spinal  cord  in  exciting  tabes 
dorsalis  and  certain  forms  of  myelitis  there  is  still  some  obscurity,  the  brain  pre- 
sents with  comparative  frequency  disorders  unmistakably  referable  to  constitu- 
tional syphilis. 

Cerebral  syphilis  is  almost  always  a  tertiary  symptom.  It  is  only  in  excep- 
tional instances  that  cerebral  symptoms  are  produced  by  the  end  of  a  year  from 
the  date  of  the  initial  lesion.  Usually  the  interval  is  several  years,  and  it  may  be 
ten  or  even  twenty. 

Liability  to  the  disease  does  not  seem  to  be  essentially  influenced  by  age  or  sex. 
Even  hereditary  syphilis  has  been  proved  to  cause  diseases  of  the  nervous  system. 
But  it  can  not  be  denied  that  a  predisposition  to  cerebral  syphilitic  disease  is  often 
engendered  by  those  influences  which  are  apt  to  promote  cerebral  disease  in  gen- 
eral. Just  as  the  position  of  syphilitic  cutaneous  lesions  is  often  determined  by 
external  irritation  at  some  one  place  on  the  skin,  so  the  disease  seems  more  liable 
to  attack  a  brain  which  is  exposed  to  certain  unfavorable  conditions  than  one 
which  is  perfectly  normal  and  vigorous.  Such  conditions  are  inherited  tendency 
to  nervous  diseases,  various  injurious  mental  influences,  poisons,  in  a  broad  sense, 
and  traumatism.  It  need  hardly  be  said  that  even  a  previously  sound  brain  does 
not  enjoy  immunity  from  the  affection. 

Patiiology. — As  far  as  has  yet  been  ascertained,  there  are  two  chief  forms  as- 
sumed by  syphilis  in  this  organ :  (1)  a  circumscribed  syphilitic  tumor,  the  gumma, 
and  (2)  a  disease  of  the  arteries  of  the  brain,  which  is  usually  quite  extensive. 
There  is  no  essential  difference  underlying  these  two  varieties.  They  may  also 
occur  in  combination  with  each  other.  The  disease  of  the  blood-vessels  is  really 
a  syphilitic  new  growth  affecting  the  walls  of  the  arteries. 

The  circumscribed  syphilitic  tumors  are  yellowish  or  grayish-red,  and  fre- 
quently cheesy  in  the  center.  Their  most  frequent  seat  is  the  dura  mater  or  the 
subarachnoid  spaces,  whence  they  spread  to  the  brain-substance ;  but  exceptionally 
they  may  originate  in  the  substance  of  the  brain  itself.  Histologi(;ally  they  are 
made  up  of  granulation  tissue  of  varying  degrees  of  vascularity,  and  presenting 
yellow  spots  usually  visible  to  the  naked  eye.  These  spots  are  of  firmer  consist- 
ency than  the  rest  of  the  growth,  and  have  undergone  coagulation-necrosis  (have 
become  cheesy).  Circumscribed  gimimata  in  the  brain  which  have  become  cheesy 
do  not  differ  essentially  in  microscopic  appearance  from  a  collection  of  tubercles 
(see  preceding  chapter).  The  new  growth  sometimes  takes  on  a  more  diffuse  form 
in  the  meninges,  particularly  at  the  base  (gunmiatous  meningitis).  Often  the 
originally  delicate  granulations  become  transformed  into  a  finn  connective  tissue, 
forming  extensive  cicatricial  induration. 

The  syphilitic  disease  of  the  arteries  w^as  first  fully  appivciated  by  Heubner, 
who  has  described  it  accurately.  It  is  usually  most  pi-ououuced  iu  the  arteries  of 
the  base  of  the  brain,  and  especially  in  the  middle  cerebral  artery  and  its  branches. 
Even  the  unaided  eye  detects  a  grayish  opacity  iu  the  arteries.  They  feel  firm 
and  stiff,  and  on  cross-section  their  walls  are  found  to  be  thickened,  either  uni- 
formly or  in  some  places  more  than  in  others.  This  causes  no  inconsiderable  nar- 
rowing of  the  lumen,  or  even  its  obliteration,  particularly  if  the  last  gap  be  closed 
by  the  formation  of  a  thrombus.  The  microscoi)e  shows  that  the  new  growth 
originates  chiefly  in  the  intima  of  the  vessel,  where  there  !s  a  hyperplasia  of  the 
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eiidotlieliiini,  and  a  gradual  transfoniiation  of  it  inti»  a  firm  connective 
But  the  adventitia  also  iindergcjes  a  gi*aclual  thickening  of  considerable  extent 
Syphilitic  endarteritis  presents  no  distinctive  histological  characteristics.  Entire 
certainty  that  the  i  oil  animation  is  due  to  syphilis  can  be  attiiined  only  by  discov- 
ering other  evidences  of  syphilis,  whether  in  the  bi^aiu  or  elsewhere,  or  from  the 
l)ei'Soual  history  and  the  pi^n'ious  coiu'se  of  the  disease. 

The  g:reat  clinical  impoHancc  of  syphilitic  endarteritis  is  clue  to  its  cutting  off 
the  normal  supply  of  blood  from  the  rejrions  supi>l(ed  by  the  diseased  arterie-s.  If 
the  occlusion  be  complete,  cerebral  softening  is  n^evitable,  as  in  ordinary  era bolisin 
and  thrombosis  of  cerebral  arteries;  and,  ina*smuch  as  the  middle  cerebral  artery 
is  particularly  liable  to  the  disease,  syphilitic  softening  is  most  often  found  in  Ihe 
region  supplied  by  this  vessel. 

Clinical  History.— The  variety  of  the  ptithological  processes  and  of  their  loca- 
tion protluces  a  corresporjding  variety  in  the  symptoms  of  cei"el>nil  syphilid.  We 
bhall  therefoi-e  be  obliged  to  limit  ourselve.s  to  a  brief  description  of  some  f<«w 
types  of  the  disease  ivhich  are  oftenest  met  with  (Henbiier). 

1.  The  group  of  symptoms  may  be  mainly  those  of  a  cerebral  tumor.  Here 
there  is  a  circumscril:H?d  new  gmwth,  situated  either  at  the  base,  or  upon  the  con- 
vexity of  the  brain  <tind  in  the  meninges).  If  at  the  base,  the  symptoms  areanah*- 
gous  to  those  discussed  on  i»age  75:;.     The  focal  symptoms  are  often  preceded  fi 

a  certain  length  of  lime  bv  general  cerebral  symptoms,  such  as  persistent  head 
ache,  worse  at  night,  wakefulness,  mental  depression,  and  impairment  of  mem- 
ory. Then  paralysis  of  the  nerves  at  the  base  of  the  brain  comes  on:  the  nerves 
contr<:)lling  the  motions  of  the  eyeball  suffer  the  most  frequently,  but  the  facial 
and  other  nerves  may  also  be  affected. 

In  the  second  subdivision,  where  the  syphilitic  new  growth  is  mainly  upon 
the  convexity  of  the  brain,  the  picture  is  a  tulerably  elmracteristic  one.  Often  in 
this  case,  also,  prodromata  siiiular  to  those  just  enumenitetl  precede  tVie  severer 
symptoms.  Then  apix'ar  violent  epileptiform  convidsions.  These  often  come  on 
very  suddenly,  and  may  recur  at  cou.siderable  intvervaJs  or  in  «iuick  succession. 
There  are  usually  still  other  symptoms  of  cortical  disturbance,  especially  paresis 
of  one  limb  or  even  of  one  half  the  body ;  very  frequently  slight  disturbance  of 
speech  (stumbling  over  syllables),  referable  to  the  cortex,  and  indications  of  men- 
tal impairment  Many  of  these  cases  reach  a  fatal  termination  comimratively 
CAirly.  The  epileptiform  convulsions  I>ecome  more  and  more  frequent,  and  uncon- 
sciousness increases  into  a  deep  coma  entling  in  death.  But  it  is  in  cases  of 
just  this  sort  that  pi-ompt  and  energetic  treatment  may  accomplish  a  great  deal. 

2.  Another  common  and  important  variety  of  cerebral  syphilis  is  characterixed 
shicfly  by  s>^>hilitic  arteritis.     Not  infrequently  thei-e  is  a  prodromal  stieige;  then, 

a  result  of  the  occlusion  of  some  vessel,  which  often  occurs  quite  suddenly, 
there  is  a  ]>roTioimced  apoplectic  attack,  followed  in  most  cases  by  hemiplegia. 
The  intensity  of  tlie  initial  shock  may  vary  greatly;  sometimes  there  is  only  a 
slight  dizziness,  sometimes  there  is  a  coma  that  lasts  for  days.  Sometimes  the 
sh(K'k  is  succeeded  by  a  peculiar  condition  of  mental  confusion  and  dullness, 
which  may  persist  for  weeks.  In  severe  cases,  death  is  speedy,  and  is  usually 
ushered  in  by  a  great  rise  of  temperature.  Other  patients  improve  more  or  ]«fls 
rapidly,  esjjecially  under  ])roper  treatment. 

Apoplectic  attacks  of  this  sort  may  iTcur  after  temporary  improvement  has 
taken  place,  and  m«y  be  associated  with  all  sorts  of  nervous  sympt4:>ms. 

3.  In  a  third  class  of  cases,  cerebral  sypliilis  assumes  the  form  of  a  diffuse 
chi-onic  disease  of  the  brain,  closely  I'esembling  multiple  sclerosis  or  certain  tyt^^s 
of  progressive  general  paralysis  of  the  insane.  Perhaps  it  would  be  more  correct 
to  say  that  certain  cas^  of  cerebral  syiihilis  are  identical  with  genera)  paralysbw 
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There  ai^e  j^raclual  impaimient  of  memory  and  of  speech,  and  various  motor  symp- 
ioniH  (ti'emor,  ataxia,  paralysin  of  sing-le  roeiiibera).  The  intellectual  powers  grow 
leas  and  less,  and,  after  ]>assiiig  years  as  a  physical  and  mental  wreck,  the  patient 
at  la&t  die^,  unless  indeed  he  has  the  gtxxl  fortune  to  be  carried  otf  earlier,  in  some 
spnplcrtifoTTii  or  epileptiform  attack.  In  such  cases  the  autopsy  sometimes  also 
shows  specific  syphilitic  chanj^cs,  e.specially  in  the  smaller  vessels ;  but  we  fitid 
chiefly  atrophic  and  degenemtivc  pi-ocesses  in  the  nerve-fibers,  which,  in  our 
opinion,  should  be  separtitetl  fi^om  the  special  sj'jihilitic  new  foi*mations  under  the 
name  of  "post-syphilitic  chang^es." 

Diagnosis.-- While  some  few  of  the  phenomena  produced  by  cei-ebral  syphilis 
are  rather  characteristic — we  i-efer,  for  instance,  to  the  Lritense  prodromal  head- 
ache, the  epileptiform  convulsions,  and  the  apoplexy— still  these  symptoms  aloue 
are  never  sufRcient  to  establish  the  diagnosis,  for  they  may  be  precisely  simu- 
lated in  cases  of  tumor,  sijfteniug,  luemorrhago,  multiple  sclerosis,  and  other  cere- 
bral diseases.  Tlie  most  iuiportant  diagnostic  criterion  is  in  every  case  tlie  demon- 
stration of  the  netiology — that  Ls,  a  previous  iufectiim  with  Kyphilis.  We  ciui  not 
here  describe  in  detail  the  methods  of  determining  this  fact.  The  history  of  the 
iwilieut,  as  well  as  previous  specific  affections— such  as,  in  w^omen.  miscarriages, 
abtjrtions,  etc. — and  the  objective  signs  on  other  paiis  of  the  body,  ai*e  the  two 
soun-^es  of  infonua+ii>n.  There  may  Ixt  scai-s  on  the  .skin  or  mucous  membranes, 
enlarged  glands,  ulcers,  tibial  periostitis,  or  changes  in  the  testicles.  Age  is  also 
important:  thus  an  apoplectic  attack  in  a  young  i>ers(m  would  suggest  syphilis, 
IjccauHO  the  other  c^use^  of  such  an  attack  operate  chiefly  upon  the  aged.  The 
i'<>sults  of  treatment  often  thiNJW  considerable  light  upon  the  diagnosis.  As  there 
is  nothing  to  lose  and  much  perhaps  to  gain,  we  should  always  give  specific 
renjedias  in  doubtful  cases.  If  they  pi'o^^e  successful,  the  diagnosis  of  syphilis 
receives  stroDg  confirmation. 

Pragnoflifl  and  Treatment, — There  are  few  severe  and  dangerous  diseases  where 
timely  and  appropriate  treatment  is  attende^l  with  so  much  success  as  that  achieved 
in  many  cases  of  cerebral  syphilis.  In  order,  however,  lx»th  to  understand  the 
favonible  results  and  nt>t  to  be  misled  by  the  failures,  we  need  to  gain  a  clear  idea  of 
the  way  in  wliicli  untisypbilitic  remedies  can  be  of  benefit.  They  can  accomplish 
this  only  by  causing  the  dissipation  and  absorption  of  the  new  growth— that  is, 
the  gumma  or  (he  swelling  of  (he  intima.  If  this  be  etJccted,  the  suiTcmndlng 
parts  are  of  coui-se  ivdieved  from  pjt'ssure,  and  the  cii-cnlution  becomes  unim- 
peded. If  the  tissues  still  retain  functional  power,  they  resume  their  duties  and 
all  symptoms  of  disease  vanish.  But  when  the  tissue  has  already  l>een  consider- 
ably im|Kiiretl  by  the  compression,  or  by  the  scanty  bloml-supply,  the  results  aiH* 
quite  different.  Even  then  the  nervous  trunks  at  the  base  of  the  brain  may  gradu- 
ally become  i-egenerated;  but  such  parts  of  the  tnie  cerebral  parenchyma  as  have 
miderg(me  softening  have  lost  their  functional  C4ipacity  forever.  In  this  case, 
antwyphilitic  treatment  is  unavailing. 

It  is  therefore  obvious  that  the  first  essential  of  success  is  to  Ijcgin  tiTalmeut 
as  early  as  po.ssible.  The  sooner  a  correct  diagnosis  is  reached,  the  sooner  will 
existing  symptom.^  be  relieved,  and  further  danger  be  averted.  The  method  of 
treatment  which  will  probably  accomplish  all  that  can  be  accomplished,  and  in 
the  shortest  possible  lime,  is  energetic  meix!Uj'ial  inunction.  At  least  a  drachm 
(grra.  3-5)  of  mei'curi.il  ointmeiU  must  be  rublied  in  every  day  at  first,  according  to 
the  ordiniiry  nieth*>d.  We  should  not  venture  to  restrict  the  diet  unless  the  patient 
be  well  nourished  and  "  full  blooded/'  If  he  be  amemic  and  feeble,  a  generous 
regimen  Is  demaudetl.  Usually  the  internal  administmtion  of  iodide  of  potassium 
is  combined  with  the  inunctions;  we  should  give  thirty  to  forty-five  grains  (grm. 
2-3),  or,  in  sevei'er  cafes,  oven  a  drachm  or  a  drachm  and  a  half  (grm,  4-0),  daily. 
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[Id  this  country  iodide  of  potassium  Is  given  much  more  freely.  In  cases  where 
sj^)ljilis  is  suspected,  we  may  safely  begin  with  doses  of  thirty  grains  (grm.  2^ 
three  times  a  day.  If  tlio  symptoms  be  urg-ent,  the  dose  should  be  rapidly  increased 
uDlil  the  patient  takes  three  or  even  four  drachms  (grm.  10-15)  three  times  a  day. 
If  the  patient  have  syphiliw,  the  danj^-er  of  iotlism  seems  less*  Tlie  drug*  must  be 
f^iven  in  lar^c  amounts  of  water,  and  it  ia  Ix-tter  bnrne  if  given  in  Vichy  or  Giess- 
hubler  water.  Sometimes  the  stomach  will  not  tolerate  the  extreme  doses. — K.J 
The  same  reraetly  should  also  be  given  afterward,  for  a  long  time,  in  smaller 
dosc-s.  Wheix^  there  is  no  benefit  at  all  after  twenty  or  thirty  inunctions,  there  is 
little  prospect  of  any  appreciable  improvement.  In  favorable  cases,  the  mercury 
often  begins  to  produce  some  effect  after  the  fifth  or  sixth  inunction ;  and  it  may, 
ciiuse  astonishingly  rapid  improvemeut.  Fotassic  iodide  alone  is  sufficient  for  thf 
milder  cases  only,  where  there  is  merely  headache,  trigeminal  neuralgia,  or 
[liiraly.sis  confined  to  the  motores  oculi. 

In  many  casea  some  syniptrtniatic  treatment  is  also  I'equired.  Narcotics,  appli- 
cations to  the  head,  electricity,  balhs,  etc.,  are  employed,  as  in  other  chronic  cere- 
bral diseases,  and  they  often  supplement  very  efficiently  the  sjiecific  remedies. 


CHAPTER  IX. 
PH0OR£8SIV£  GENERAL  PAHALYSIS  OF  TBS  IN  SANS. 

Prelimiiiary  Remarks.— Although  Hie  description  of  mental  diseases  is  noi 
properly  a  purt  of  the  plan  (>f  this  Ixxjk,  we  must  nevertheless  make  an  » 
of  one  disease  of  the  sort,  namely,  the  so-oalletl  pi'ogressive  general  par^  i 

the  insane,  or  paralytic  dementia,  which  in  medical  parlance  is  often  abbreviated 
into  "general  paralysis."  We  consider  it  advisjible  to  make  this  exception^  be- 
cause a  gn^at  part  at  least  of  the  symptoms  of  general  pai-alysis  are  purely  of  a 
])hysical  natiu*e,  and  also  beciiuse  a  knowledge  of  this  disea^,  which  is  so  com- 
nuiji  and  so  fatal  in  its  results,  is  of  the  greatest  importance  for  the  general  prac- 
titioner. 

We  must  thank  tiie  Freneh  alienists  Boyle  (1822)  and  Calmeil  (1826)  for  the 
first  clinical  descriptions  of  general  paral>-sis,  by  which  it  was  more  sharply 
differentiated  than  previously  from  other  diseases  which  nm  a  like  course,  A 
more  accurate  knowledge  of  the  different  symptoms,  and  the  ajiatomical  changes 
to  which  the  morbid  symptiuns  must  be  i"eferred,  has,  however,  only  of  late  yciiis 
been  rendered  possible  by  the  introduction  of  better  methods  of  investigation. 
Accordingly,  we  must  now  say  that  geneml  jxntilysis  is  a  disease  which  may 
attack  the  most  diverse  jxirtions  of  the  whole  central  nervous  system  * — the  brain 
and  spinal  cord — at  the  same  time  or  successively,  but  in  which,  of  course,  we  can 
make  out  certiun  rules  as  to  the  predisposition  of  individual  portions  Xo  disease, 
and  as  to  the  order  of  the  symptoms.  General  paralysis  begins  most  frequently  in 
those  regions  of  the  cerebrimi  which  have  an  immediate  relation  to  the  i^^alar 
course  of  the  i>sychieal  and  certain  psycho-motor  processes.  Mental  and  motor 
symptoms  acciiixiingly  form  the  introductory  featui'es  of  the  disease  in  most 
cases.     More  exten.sive  regions  of  the  cenlnil  nervous  system  are  gradually*  in- 

*  At  present  honlly  ntiythiiig  is  known  \n  miranl  Ui  n  |)riniary  iHiplicution  of  the  pwrifili. 
in  tho  wlioU'  pro'.H*^^  of  gincnil  parolys^is.  No  iheoreticul  objoctlon  can  be  roisCMi  to  the  euj  , 
snob  BQ  impljcAtion. 


PROGRESSIVE  GENERAL  PARALYSIS  OF  THE  INSANE.       7G1 


volved  in  the  morbid  process,  -which  goes  hand  in  hand  with  a  ppogresrive 
degeneration  of  all  the  higher  intellectual  faculties,  while  at  the  same  time 
many  physical  disturbances  dependent  upon  nervous  changes  comilantlj  in- 
crease. 

JEtiology,— Genei-al  paralysis  is  a  common  disease,  and  apparently  demands  a 
heavier  quota  from  the  bettXir  and  moi-e  highly  educated  classes  than  fi-om  the 
lower  classes.  We  may  assume  that,  on  the  averagfe,  one  tenth  of  all  liatieuls 
•committed  to  the  insiine  asylums  are  general  pai'alj^ics.  In  most  patients  the 
be;:pnn»ng  of  the  dii»ca.s€  falls  in  the  jjcrlod  between  the  thirtieth  and  fiftieth  year. 
The  disease  is  much  rarer  in  advanced  life.  In  young  peoide  under  twenty  it  has 
hardly  ever  been  observed.  There  is  no  doubt  that  the  male  sex  is  nuich  more 
frequently  affected  thiin  the  female,  but  the  number  of  cases  of  general  puralytiis 
among  women  is  not  v^ry  small. 

What  Is  the  special  cause  of  general  paralysis  i  A  generally  accei>table  an- 
swer can  not  be  given;  but  the  theory  is  constantly  gaining  ground,  and  we 
agree  to  it,  from  our  own  exi>erience,  that  by  far  the  most  important  causal  factor 
is  a  previous  syphititte  inftvtiotK  Such  an  infection  can  lie  made  out  in  at 
least  seven ty-tive  per  cent,  of  all  ca.ses.  In  this  ifgar*!  i>reci^cly  the  same 
conditions  exist,  and,  of  cowse,  the  same  ditlicullicB  in  the  inlerpret^ition  of 
this  relation  are  to  be  considei-ed,  as  we  have  pi-evionsly  mentioned  in  the 
account  of  the  dependence  of  tabes  dorsalls  on  sy])hilis  (see  page  632),  a  cir- 
cumstance which  again  is  not  witliout  significance,  since  intimate  p<nnts  of  con- 
nection are  to  be  fotind  between  tiibes  and  genend  i>aralysis  (rkie  infra).  If 
we  consider  that  general  paralynis  dep<'nds  njion  a  previcius  s"ypliili.s,  we  have 
an  easy  explanation  of  most  of  tlie  other  ix*culiarities  *m  the  onset  of  the  disease, 
especially  the  above-mentioned  infliiience  of  age  and  sex,  the  decidedly  common 
tjceurreiiee  of  the  disease  in  i^ersons  in  cerhiin  callings — kxxvh  as  artists  and  cvflicers 
— the  fi-etiueucy  of  the  disease  in  hirge  cities  in  distinction  from  its  rarer  occur- 
rence in  the  countiy,  etc. 

Besides  the  optiological  factors  named,  which,  in  our  opinion,  arc  the  most 
impc^rtant,  all  other  "  causes  "  of  general  paralysis  may  well  be  ivgaixled  as  merely 
predisposing.  Mental  overexertion  has  the  gi-eatest  significance,  especially  if  it 
he  asstx'iatcH^l  with  psychical  irritation.  In  meirhants,  civil  oflficers,  etc.,  who  suffer 
from  geueml  paralysis,  such  a  previous  overexertion  can  often  }>o  made  out.  In 
some  cases  injury  to  the  head  or  inscdation  is  claimed  to  bo  the  cau.se.  Hereditary 
predisiKwition  to  nervous  disenses  plays  perhaps  a  certain  pivi't  in  the  origin  of 
general  fifir;i1vsis,  but  by  nn  mopxs  a  very  large  one. 

Clinical  History,— General  paralysis  usually  begins  so  slowly  and  gradually 
that  a  definite  i>en<Kl  for  its  beginning  can  hai-dly  ever  be  given.  In  addition,  it 
is  often  clear,  at  a  periotl  when  the  disease  is  already  fully  developed,  ihat  certain 
early  syrapt^jms,  whose  nature  was  at  first  not  correctly  recognized,  ought  to  have 
been  regai-dcd  as  the  initial  symptoms. 

The  first  symptoms  of  the  disease  in  the  psychical  domain  usually  consist  of 
the  gKidual  appeanmce  of  a  change  in  the  whole  nature  and  in  the  mental  indi- 
T-iduality  of  the  patient;  wherein,  however,  the  mental  disturbance  usually  sho\NT» 
from  the  start  the  character  of  weakness— that  is,  of  a  lessent^l  capability  of  psy- 
chical exertion.  The  pntiAnf's^irrliijai-y  tiifuti>l  wf>rl^o  longer  goes  on  as  easily 
as  befoi-e.  His  memory  is  uncertain,  and  there  arc  marked  forg:el fulness  and 
inattentiveness,  which  were  previously  quite  impossible  for  him  to  exhibit.  The 
Ijatient  is  often  disorderly  in  his  dress,  and  violates  the  ordinary  social  rules  of 
decency  and  morality.  Since  his  judgment  as  to  the  value  and  significance  of 
things  is  uncertain,  he  commits  purposeles.s  actions,  wastes  monej',  commits  crimes, 
is  dissolute,  etc.     In  these  respects,  too,  the  increasing  mental  dullness  often  ap- 
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pears,  since  tbe  patient  becomes  incapable  of  any  bigher  intellectual, 
enjoyment,  and  since  the  nobler  sway  of  feeling  finally  becomes  dulled,  and  can 
no  longer  exert  any  lasting-  influence  upon  his  actions.     Besides  all  tbest?  si^as  of 
beg-inning  mental  weakness,  we  often  notice,  on  the  other  hand,  an  abnoiin* 
irritability.    The  patient  easily  becomes  agitated,  or  gfets  angry ;  but  these  humors'] 
rapidly  pass  away  without  leaving  a  lasting  impre«sion.     We  easily  uuderstand- 
how  this  chai3ge  in  the  whole  personality  of  the  padent  must  distress  and  alarm 
his  family,  since  the  relatives  at  first  can  not  understand  at  all  why  the  patient  is 
now  "  so  dilferent  from  what  he  was/' 

In  the  first  period  of  the  disease  a  subjective  feeling  of  illness  is  frequently 
present.  The  patient  himself  notices  tliat  his  mental  capacity,  especially  hia 
memory,  is  diminished,  and  he  veiy  often  becomes  extremely  anxious  on  this 
account.  It  fi'equently  happens  that  certain  subjective  sensiitions  are  also  noticed  i 
a  feeling  of  confusion  in  the  head,  pi-essurc  in  the  head,  dizziness,  rheumatoid 
pains,  etc.  The  sleep  is  disturbjid,  as  a  rule,  and  also  the  apjjetite  and  the  digestion. 
If  such  a  patient  comes  to  the  physician  ^vith  his  complaints,  it  unfortunately  only 
loo  often  hapi>enj5  that  he  is  in  the  beginning  regarded  as  *'  neurastJienic/'  and  is 
treated  accoixlingly. 

Careful  <jbsen^ation,  liowever,  may  even  now  usually  discover  the  disease  with 
certainty.  Tlie  beginning  mental  disturbance  is  usually  more  apparept  to  tllC- — 
^faTnily-i4tirfr77T  rS».^hyt^ipinn^  who  lias  not  kuowu  the  jiatient  before  and  who  sees 
hira  only  cursorily,  but  it  can  usually  easily  be  confirme<i  on  a  somewhat  more 
searching  examination  of  the  patient.  We  generally  .&iicpeed_best  by  making 
the  patieiiLcef'kon ;  he  often  makes  the  greatest  mistakes  in  simple  examiiles  m 
raultiplieation;  especially  does  he  forget  to  add  nundx^rs  carried  in  the  mind,  etc 

Certain  niutt>r  symptoms,  however,  which  usually  come  on  in  the  early  stages 
of  the  disease,  ai-e  of  the  givatesl  diagnostic  signilicance,  especially  i>eculiar  disr 
lurbances  of  speech  and  handwriting.  The  ])aralytic  disturlvance  of  speech  shows 
itself  finst  in  the  form  of  stumbling  over  syllables  {SilbertiAiolperti),  or  literal 
ataxia.  The  individual  sound  (in  distinction  from  bulbar  pai*alysis)  can  be  pro- 
nounced quite  correctly,  but  tJn?  combination  of  different  sounds  in  the  whole 
woi-d  causes  increiising  difTiculties,  It  is  a  good  plan,  in  order  to  recognize  Uie 
flj'st  beginnings  of  this  ditReiilty,  to  have  the  patient  pi-ouounce  a  few  difficult 
words,  such  as  "third  Hding  artillery  brigade,"  "i-epreseutative  governraenf 
**  initiative,"  *'  eleL^tricity,"  etc.  We  often  hear  "  artrallerirj'  "  instead  of ''  artiUery," 
and  like  bkmdei's.  In  the  later  stages  of  the  disease  the  speech  is  sometimes 
almost  wdiolly  incomprehensible.  We  also  observe  other  more  complicated  apha- 
sic  disturljances,  such  as  pai^aphasia,  pei-sislent  repetition  of  the  same  word,  etc. 
In  such  cases  the  patients  are  sometimes  no  longer  able  to  read  any  sentence 
correctly.  They  at  times  put  in  entirely  ditferent  words,  so  as  to  make  utter 
nonsense;  but  they  do  not  notice  it  themselves.  The  abnormal  associated  move- 
ments of  the  facial  muscles  on  si>ealdug  arc?  also  often  to  Ix?  observed,  and  asv 
very  characteristic.  The  voice  of  general  pamlytics  often  loses  its  ix>weT  of 
modtilation  and  l>ecomes  we^k  and  niugh — symptoms  which  dei)end  upon  a 
defective  innervation  of  the  vocal  cords.  The  change  in  the  handwriting,  to 
be  observed  in  general  paralytics,  is  even  more  characteristic  than  the  disturbance 
of  speech  (see  Fig.  lOrt).  This  is  at  first  purely  of  a  motor  nature;  the  letters  are 
uncertain,  irregular,  and  tremulous.  A  psychical  factor,  however,  also  shows 
itself;  single  letters  are  omitted,  the  dot  on  the  t  and  the  marks  of  punctuation 
are  forgotten,  the  patient  ceases  to  keep  on  tbe  lines,  or  leave  a  fi-ee  margin,  etc. 
As  the  disease  advances,  the  disturbaoce  in  the  handwriting  gradually  increases, 
so  that  the  writing  may  finally  become  wholly  illegible,  and  may  consist  mcrelj 
cf  senseless  scratches. 
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Besides  tbe  chiuiges  in  the  speech  and  the  haudwriting,  which  we  have  just 
hriefly  descrilied,  other  physical  disturbances  are  often  quite  early  symptoms^  atid 
prove  ID  how  many  i>art6(  of  the  nervous  system  at  once  the  disease  may  Ije^iii  its 
work  of  destmction.  Tbe  condition  of  the  pupils  especially  is  of  importance  in 
diagnosis.  Thej^JiEfi^jaft^mjauey^aJj  and  also  show  a  reflex  immobility  (see  pa^ 
642J  in  a  large  number  of  cases,  especially  in  those  in  which  other  tabetic  symp- 
toms develop  [t^ide  infra).  Transitory  ocular  paralyses  are  at  times  early  symp- 
toms.   Not  infrequently  we  tiiid  quite  early  changes  in  the  tendon  reflexes,  either 

Fto.  106.— Exampt«»s  at  Jiaivliviitlntr  In  r*»r*»rrvl  pnralj-nl.^.  Arf<'Uif>f«  tnnde  by  pfiHont«i  In  tbe  DAnwm 
Luiiri(i<'  H'wpiul  t«>  wri(*t  •'(I.kI  hiivc  (hf  I'l.riiiJioiuvt-alth  nf  MasMm-husctts."  Hi'sith-H  the  uiutor  tliji 
(tirhftcoe  th<?  frequent  <n]ilHKhin  of  rertiiJti  U-UerK  wHl  be  iiotlct-d,  u.  f; „  "  Musscliuetts  "  for  ''Masst^ 
ohiueUa.      In  3  aud  4  the  Jmudvrritlo^  U  oiniosL  wholly  Uleglhle. 

absenoe  of  the  patellar  reflex  (o.  tabetic  syniptoni)  or  an  increase  rbegiuiiinp  spastic 
pftralysis  of  the  legrs).  The  asstxriatioii  of  i*eflf;x  immobility  of  the  pujiils  with  sin 
increase  of  the  patellar  reflex  is  not  laiconmion.  In  the- distribution  t>f  the 
sensory  nerves  we  may  mention  as  repeatedly  observed  symptoms,  neuralgia, 
attacks  of  migraine,  and  finally  optic  atrophy,  the  latter  usually  as  one  symptom 
of  a  co-existing  tabes. 

We  can  not  give  a  generally  applicable  account  of  the  further  course  of  general 
paralysis,  since  it  may  differ  decidedly  in  this  rcsi>ect.  In  what  follows  we  can 
point  out  oolj'  the  main  features  of  the  dilFerent  typos  of  the  disease,  and,  in 
particular,  wo  will  sketch  only  very  briefly  the  gr<nips  of  men1>al  symptoms. 

We  often  say  thut  those  eases  belong  io  the  '*classicnl  form  "  of  general  paraly- 
sis where  an  initial  ''stage  of  depression  "  with  a  melancholy  tendency  is  followed 
by  a  second  stage  of^^Mnaniacal  exaltation."  This  is  the  stage  where  the  delusions, 
which  are  already  '^ite  pronounced,  assume  more  and  more  the  character  of 
"grand  ideas,"  and  thus  exhibit  the  '*  delusions  of  grandeur  "  which  have  for  a  long 
time  been  generiilly  regai'ded  as  ominous.  Tlie  fii'st  signs  are  often  found  in  the 
patient^s  statements  that  he  is  now  much  better,  that  he  is  "  very  well,"  that  ha 
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feels  "  very  strong/'  etc.  These  delusions,  however,  often  assume  gradoally  ft 
more  exaggerated  form;  Ihe  patient  considers  hiTuself  enormously  rich,  he  own* 
thousaudn  of  paJaces,  millioiLS  of  dollars,  has  made  ihe  greatest  iaiventious,  can- 
aiders  himself  the  Emperor  Na|x>leon,  Christ,  a  *'  higher  God,"  etc.  Anj  jud^metii 
as  to  the  absurtlity  of  thewi  ideas,  and  as  to  the  isad  contrast  between  his  chums 
and  the  reality,  has  already  become  impossible  to  him;  but,  of  coui-be,  there  an; 
even  now  occasional  remJKsions  in  this  condition,  when  the  patient  is  cleaiiir  and 
recognizea  temporarily  the  morbid  character  of  his  delusions. 

We  must  not  think,  however,  by  any  iiieans,  that  the  delusion  of  g^randeur  is 
neceasarily  an  invariable  symptom  in  general  paralysis.  In  many  cases  (the  »o- 
called  "depressive"  form  of  general  paitilysis)  the  initial  melancbolic-hypochon- 
driaca!  condition  continues.  The  delasions  that  appear  possess  the  same  coloring: 
the  patient  claims  that  he  can  no  longer  eat,  that  he  ia  poisoned,  that  he  no  longer 
has  a  head  or  an  arm,  tliat  he  is  very  small  ('*  (Mire  micromaniaque  '■),  etc  Some- 
times acute  and  severe  conditions  of  anxiet}*^  come  on.  In  other  cases,  again  (the 
agitata  or  maniacal  form  of  general  paralysis),  there  are  states  of  violent  excite- 
ment, in  which  the  patient  raves  loudly,  cries,  and  tries  to  destroy  whatefver 
falls  in  his  way.  Such  states  sometimes  alternate  with  delusions  of  grandeur. 
Finally,  we  not  infi-cqucntly  see  cases  which,  in  thch*  mental  relations,  present 
simply  the  symptoms  of  a  mental  enfeeblement  gradually  increasing  to  complete 
deujentia,  without  ever  showing,  in  any  notable  form,  states  of  excitement,  the 
development  of  delusions,  etc. 

While  the  intellectual  life  steadily  goas  to  utter  ruin  in  the  ways  just  stated, 
the  physical  disturbances  of  the  disease,  as  a  rule,  gradually  advance  in  a  more 
severe  degree.-  In  many  cases  aIavja  nf  ^hfi  ^^J^TnUies  developa|  and  also  loss 
of  sensibility  and  %'esical  disliirbancos — in  short,  the  symptoms  of  tabes.  Iii  these 
cases  the  tendon  i-eflexes  are  almost  always  lost,  and  the  pupils  are  often  immobile 
In  other  rarer  cases,  however,  there  is  actual  paralysis  first  in  the  lower  an«l  then  in 
the  upper  extremities.  In  these  cases  the  tendon  reflexes  are  often  increased,  "so 
that  the  picture  of  "spastic  paralysis"  develops.  Again,  in  other  cases  bulbar 
symptoms  appear,  such  as  disturbances  in  swallowing  or  masticatory  paralysis, 
and  also  ocular  ixaralyses,  usually  as  a  part  of  the  tabetic  symptom-complex,  etc. 

Peculiar  attacks,  which  are  among  the  commonest  and  most  cliaracteiTstic 
symptoms  of  genei-al  paralysis,  are^  however,  of  special  interest^  and  sometimes 
even  of  marked  importance  in  diagnosis.  ^Tbese  "  paralytic  attacks  ^*  jn  their 
milder  derrrt'os  SQiJOetimes  appear  even  in  compai-ativelxeii  '. 

'ggapr~Jho"n"t&y  usually  cQ"»*i*^1|  {Jf  utijiv.km  \^f'Xf^vfl^c^^  aq  ^U    -^i.  ,_  jiisj^ 

ueaa^pr  even  aToss  of  ^^""^[ousnesa,  ct>niing  qu  quite  auddenly,  and  lasi'infi;  from 
a  fcvvnnnuie^  to  half  an  hourjor  more,  and  they  are  very  of  ton  associatetl  with 
mild  homiplegic  or  monople*Tfic  syrapTonis.  We  very  often  see,  l>esidcs  the  vertigo, 
a  temporary  feeling  of  weakness  in  the  right  arm,  asstwiate<l  with  a  marketl  apha- 
sic  disturbance  of  siK'ech,  To  this  there  is  often  added  some  slight  twitching 
in  the  uifeeted  extremities  or  in  the  fac«.  In  the  further  course  of  the  disease  the 
attacks  usually  increase,  and  are  tei-med  aiKjplcctiforra  or  epileptiform  paralytic 
attacks,  accoixling  as  the  conditions  of  paralysis  or  spasm  predominate.  The  epi- 
leptiform attacks  may  often  be  repeated  with  great  frequency— thirty  or  forty 
/attacks  a  day  or  more— during  which  time  the  patient  remains  in  an  unconscious 
state.  If  the  patients  gmdually  return  to  consciousness,  sometimes  only  after  a 
week  or  two,  we  very  often  see,  as  a  I'esult  of  such  severe  attacks,  a  permanent 
impciimient  of  the  general  condition,  an  increase  of  the  dementia,  etc. 

The  otlier  organs,  apart  from  the  nervims  sj^tem,  are  only  secondarily  impli- 
cated in  the  m<irbid  process.  It  may  be  mentioned  briefly  here  that  formerly,  for 
a  long  time,  stress  was  laid  upon  certain  changes  in  the  puke,  the  pulsus  tardus 
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especially  being  thought  to  be  cbaractoristic;  but  the  numerous  investigations  of 
the  puLse  have  so  fai^no|  given  us  any  significant  or  sure  results. 

The  temperature  as  a  rule  h  approximately  normal,  or  often  soroewhat  sub- 
uoriTial,  but  very  marked  chatiges  in  the  teniperatiu-e  occur  in  connection  with 
the  paralytic  attacks — sometimes  elevations  and  sometimes  very  deep  declines. 

The  whole  dui-ation  of  tiie  disea8e  Is  in  some  cases  only  a  few  months  ithe 
"  galloping"  form  of  general  paralysis),  usually  it  is  two  or  thi'ee  yeai-s,  and  some- 
times much  more.  The  most  rapidly  fatal  form  is  that  in  which  there  is  very 
Boon  a  market!  emaciation  and  a  rapid  h>ss  of  strength  as  a  result  of  the  sleepless- 
ness, the  constant  unrest,  and  the  refusal  of  food.  In  other  cases  deiith  ensues 
from  the  gradual  and  general  loss  of  strength,  or  in  a  paralytic  attack;  or»  finally, 
as  is  frequently  the  case,  from  the  onset  of  secondary  conditions,  such  us  severe 
bedsort*s,  pyelo-cyiatitis,  tuljerculosis,  intestinal  lUseases^  etc. 

Pathological  Anatomy  and  S'ature  of  the  Di8ea86.>-Considcrii)g  the  great  diffi- 
culty of  an  accurate  microscopic  examination  of  the  brain,  it  Is  not  strange  that 
our  knowledge  of  the  puthohigical  anatomy  of  genertil  paralysis  is  still  very  defect- 
ive. If  we  except  occasional  immaterial  chauges  in  the  .sknll.such  as  hyperostoses 
and  the  like,  or  in  the  meninges,  such  as  hieraatoma  of  the  dura  or  secondary 
thickening  of  the  pia  over  atrophied  portions  of  the  brain,  the  first  striking  and 
at  any  rate  most  important  anomaly  seems  to  be  the  atrophy  of  the  brain  which 
affects  chiefly  the  anterior  half,  especially  the  frontal  lobes.  In  tiiis  region  the 
convolutions  are  very  much  diminished,  and  the  Assures  are  wider;  the  weight  of 
the  anterior  portion  of  the  brain  may  be  reduced  to  one  fourth  or  one  third  of  the 
normal.  If  we  examine  the  convolutions  niicixiscopically  we  find  ihtit  the  dimin- 
ution of  the  whole  organ  depends  chieJly  upon  a  loss  of  nervous  elements.  The 
cortex  iLsually  shows  the  gi*eatest  changes.  In  fresh  cases  we  sometimes  sei^  the 
signs  of  a  mild  "  tiitiaramation  " — tliat  is,  we  find  vascular  dilatation  and  little 
disseminated  foci  of  I'ound  cells  about  the  vessels,  but  the  changes  in  the  nerv- 
ous elements  thentselves  are  far  moi-o  important,  and  consist  essentially  in  a  degen- 
omtive  atrophy.  We  must  mention  especially  that  in  the  cortex  of  the  frontal 
lobes,  especially  marked  in  the  straight  convolution  and  in  the  island  of  Reil,  and 
Iso  in  other  portions,  we  can  make  out  with  cerLiinty,  by  tlie  aid  of  good  meth- 
'-ods  of  exanii nation,  a  very  considenible  loss  of  the  flue  medullary  nerve-flbers, 
mainly  those  which  run  parallel  with  the  surface,  and  hence  ore  termed  "associ- 
ation-filiers ''  (Tuczek);  but  signs  of  degeueriitiou  and  atnjphy  aro  very  often  to  be 
seen  in  the  ganglion-cells  themselves.  The  destruction  of  the  nervous  elements  is 
regarded  by  many  investigators  as  secondary,  since  they  lay  the  chief  stress  upon 
the  marked  changes  in  the  interstitial  tissue,  such  as  increase  of  the  connective 
Ussue,  numerous  spider-cells,  or  thickening  of  the  vascular  walls,  which  are  almost 
'always  to  be  found  in  old  cases,  and  hence  they  speak  of  an  interstitial  encephalitis 
(Mendel).  Wo  ourselves,  with  Tuczek,  Wernicke,  and  others,  are  much  moi-e  in- 
clined to  the  theory  that  we  have  to  do  mainly  with  a  primary  pnjcess  of  degen- 
-firative  atrophy  of  the  nerve-fibers  and  nerve-cells,  to  which  the  increase  of  the 
connective  tissue  is  only  a  secondary  addition. 

The  anatomical  alfection  in  general  paralysis,  moreover,  is  by  no  means  limited 
to  the  cerebral  cortex.  We  can  often  make  out  the  loss  of  fibers  in  the  deeper 
parts  also,  in  the  w^hite  substance,  and  the  central  ganglia.  The  co-existing 
igea  in  the  spinal  cord,  first  accurately  described  by  We-stphal,and  since  then 
recognized  as  almost  constant,  are  of  especial  interest.  Tliey  usually  consist  of 
fascicular  systemic  degeneration  of  the  lateral  columns  (the  pyramidal  tract),  or 
the  posterior  columns.  A  large  part  of  the  physical  disturbances  of  general  para- 
lytics, such  as  tabetic  symptoms  or  spastic  paralysis  (vide  supra),  are  certainly  due 
not  to  the  cerebral  disease,  but  to  these  accompanying  changes  in  the  spinal  cord. 
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Accordingly,  we  believe  that,  according  to  our  present  knowledge,  we  can 
beat  cx>nceive  the  nature  of  general  pai*alysis  in  the  following  way:  By  tlie action 
of  certain  injurious  influences,  which  usually  seem  tn  stand  in  some  connection 
with  syphilis  (see  imge  632),  there  is  a  ^-udually  progressive  destruction  of  nerve- 
tissue  Ln  the  most  diverse  portions  of  the  nervous  systL'U).  The  clinical  symptoms 
must  naturally  differ  according  to  the  signiiicauce  and  function  of  the  affected 
libers  or  cells.  As  a  rule,  cei'tain  cortictd  regions  of  the  cerebrunj  are  first  di^- 
eased.  The  disturbances  of  speech  are  probably  dependent  upon  the  loss  of  tibers 
in  the  left  island  of  Reil,  the  disturbances  of  intelligence  upon  the  destruction  of 
fibers  in  the  fin^ntal  lobes.  We  may  also  make  out  corresponding  anatomical 
changes,  either  cerebral  or  spinal,  as  an  explanation  of  the  later  motor,  taljietic,  and 
other  s>Tiiptoras ;  but  in  many  cases  the  order  in  wliich  the  ditFercnt  sections  arc 
att'ecled  varies  considerably.  We  have  seen  in  a  pi-evious  section  (see  page  645) 
that  the  whole  pixx'ess  may  begin  with  a  spinal  disease,  especially  tabes  dor- 
salis,  to  which  the  paralysis  is  "added'*  later;  but  we  must  understand  tliat  the 
two  conditions  are  wholly  analogous  to  and  co-ordinate  with  each  other.  Both 
are  pai'ts  of  the  same  degenerative  pn>ccss,  which  can  accomplish  its  work  of 
destruction  in  the  most  divei*se  regions  of  the  nervous  system. 

No  coar.se  anatomical  lesions  can  be  made  out^  as  a  rule,  tc)  explain  the  para- 
lytic attacks,  but  it  is  very  pitibable  that  they  dej^end,  at  least  in  great  port,  upon 
the  changes  in  the  motor  central  convolutions. 

'.  Biagnoti& — Since  the  diagnosis  of  beginning  general  paralysis  is  of  the  gre^t- 
ttt  practical  importance,  we  will  once  more  mention  briefly  all  those  symptoms 
which  arc  especially  to  be  consideitid  in  diagnosis:  Striking  alt^iration  in  the 
behavior,  rapid  and  motiveless  change  in  the  disposition,  disturbances  of  mem- 
ory, loss  of  intelligence  (failures  in  reckoning,  etc.),  the  characteristic  changes 
ill  the  s|x?ech  and  handwriting,  and  tinally  the  somatic  symptoms  which  ofteu 
cx>-exist:  diJfcrence  in  the  pupils,  imniobility  of  the  pupils,  loss,  or,  moro  rai-ely, 
increase  of  the  tendon  reflexes,  atid  mild  paralytic  attacks,  such  as  vertigo,  distur- 
bance of  speech,  temiK^niry  disturbance  of  motion  in  one  arm,  etc. 

We  would  also  mention,  as  especially  common  and  disastrous  mistakes,  that 
the  symptoms  of  geucnil  pui'alysis  are  often  niisunderstood  at  lirst.  and  aro  I'o^r^ii'dt^l 
as  the  siffns  of  immorality,  the  failure  of  the  sense  of  duty,  etc.  It  also  fre- 
quently bappcns  that  j^neml  paralysis  is  at  first  i*egarded  aa  simple  neurasthenia 
or  hyiKJchondriiLsis,  and  treated  accordingly. 

As  a  rule,  geneml  paralysis  can  be  certaiidy  distiuguishetl  from  other  organic 
nervous  diseases  by  cai-eful  attention;  but  of  course  we  must  add  that  in  soid» 
cases  cerebral  tumors,  syphilis  of  the  cerebi-al  arteries,  and  especially  certain  caaeH^ 
of  multiple  sclert>sis,  may  show  a  type  of  disease  very  like  general  paraly.sis. 

Prognoaift,— The  prognosis  of  general  paralysis,  like  that  «»f  all  chronic  degen- 
erative conditions  of  the  central  nervous  system,  is  very  unfavorable.  At  pi'eaenl 
we  know  of  only  a  small  and  decreasing  number  of  actual  recoveries,  but  there  are 
many  cases  where  there  is  a  temporary  improvement  in  the  condition,  a  "  remis- 
sion," sometimes  of  a  considerable  degree  and  lasting  a  long  time.  The  earlier  the 
patient  comes  under  proper  care  and  treatment  the  scwner  may  we  hope  for  such 
ji  favorable  turn.  Of  course,  as  we  have  said,  relapses  of  the  disease  almnet 
always  come  on  later.  Those  cases  especially  are  to  be  regarded  as  unfavorable 
in  which  frequent  paralytic  attacks  come  on  early,  in  which  other  physical  symp- 
toms, especially  of  a  spinal  nature,  soon  set  Ln,  and  in  which  the  whole  nutrition 
of  the  bcaly  rapidly  suffers. 

Treatment— ;\s  soon  as  the  disease  is  recognize«l,  the  first  and  imperatively 
necessary  injunction  must  be  to  remove  the  patient  from  all  physical  and  iutcl- 
leciual  exertion  as  well  as  from  all  mental  excitement.    The  patient  must  tliero- 
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fore,  if  possible^  wifhdruw  from  business,  wbich  up  tjo  tbat  time  he  may  have  triotl 
to  carry  on.  His  methods  of  life  and  hin  diet  must  be  regulated,  and  every  excess 
must  be  forbidden.  For  the  eases  which  even  at  first  are  associated  with  states 
of  great  mental  excitement,  the  commitment  to  a  proper  asylum  is  often  most 
urgently  to  be  recommended,  while  for  cases  that  during  their  coiu-ae  show  simple 
mental  weakness,  C4ire  at  home  is  often  sulfieient. 

In  regaixl  to  the  treatment  of  the  disease  itself,  we  should  acUise  inmiction  with 
mei'curial  ointment,  esjK^cially  if  wo  can  discover  a  previous  syphilitic  infection. 
As  a  rule,  we  ought  not  to  exi>ect  much  success  from  this  any  more  than  in  tabes 
(see  page  647)^  but  we  may  perhaps  check  tlie  advance  of  the  disease.  We  should 
therefore  try  tlieantisjxjhilitic  tivatnicnt  chiefly  in  the  initial  stages  i>f  the  disease. 
We  may  combine  the  internal  use  of  iodide  of  pota&>ium  with  the  iniinftion. 

Furthermore,  we  should  try  tepitl  baths,  with  cool  sponging,  and  also  a  cautious 
application  of  electricity  (galvanization  of  the  liead  and  spinal  cord),  and,  of  inter- 
nal remedies,  ergotine  especially.  We  need  not  go  more  fuUy  here  into  the 
numerous  symptomatic  details. 


CHAPTER  X. 


OHRONIO    HYBROCEPHALUS. 

JEtioli^y  and  Pathology. — R«*pealed  mention  lias  been  made  in  precrHiing 
chapters  of  the  occurrence  tif  dropsy  ifi  the  ventricles  as  a  sequel  to  other  cei"ebral 
diseasTis,  such  as  njcniugitis  and  tumoi"s.  Besides  tliis  **  secondary  hydjxxiephalus," 
a  coOeetion  of  fluid  in  the  ventricltAs  may  be  a  sjinptoni  of  an  apparently 
idiopathic  pnmuiy  diseiuse.  This  is  observed  most  of  all  in  the  newborn,  or  at 
IcLtst  in  young  children. 

Little  is  known  with  certainty  about  the  causes  of  chronic  hydrocephalus.  The 
assumption  is  very  frequently  made  tliat  tJie  condition  is  the  result  of  an  inflam- 
mation of  the  ejicndyrna  of  the  ventricle,  which  itself  occurs  either  liefore  birth  f>r 
very  .soon  after,  but  the  autopsy  often  fails  to  support  this  idea.  There  is  equally 
slight  objective  evidence  tlmt  there  is  a  stasis  due  to  mechanical  obsti'uctiou. 
Byphilis  and  dips«imania  have  Ix^en  reganled  as  predi.siwsing  causes ;  whether 
justly  or  ur>t,  is  uncertaiji.  It  has  lieen  repeatedly  observetl  that  the  disease  has 
attacked  several  children  of  a  single  family. 

The  most  imfjortant  physical  sign  of  hydiTK*ephaliis  in  children  is  enlargement 
of  the  heatl.  The  cii^cumferenco  of  the  skull  may  even  in  the  first  year  of  life  be 
sixty  to  eighty  centimetres.  Usually  the  frontal  Ijoucs  and  the  parietal  eminences 
are  especially  pmniinent.  The  cranium  becomes  gmdually  almost  as  thin  and 
translucent  as  pajier.  The  fontiinelles  and  sutures  gnpe  widely.  The  brain  is 
flattened  out,  so  as  to  seem  almost  like  a  bag,  filleil  with  the  hydrocephalic  fluid. 
In  well-marked  cases  the  entire  thickness  of  the  hemwpheres  is  frequently  not 
more  than  an  inch.  The  space  within,  containing  the  serous  effusion,  i^presents 
the  enormously  distended  ventricles,  particularly  the  lateral  ventricles,  although 
the  tliird  and  fourth  ventricles  are  quite  often  distended  also.  The  walls  of  the 
ventricles  ju-e  often  strewn  with  minute  granulations,  or  they  presc^nt  a  reticular 
hypertrophy.  The  hydi%>cephalic  fluid  usually  has  the  appearance  of  colorless 
sonun,  and  contains  a  very  slight  amount  of  albumen,  if  any.  The  si>ecLfic  gravity 
is  about  1004  to  1006.  The  amount  of  fluid  may  be  a  quart  or  more;  but,  of 
course,  there  is  great  variation  in  tliis  respect  in  different  cases. 

Congenital  hydrocephalus  is  often  associated  with  other  peculiarities  or  defects 
in  the  structure  of  the  brain,  which  we  can  not  mention  here. 
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Clinical  HistOTy.— Sometimes  a  child  is  born  vriih  hydrocephalus  so  far  derel- 
oi)ed  as  to  occasion  dystocia.  Usually,  however,  the  parents  notice  nothing*  pecul- 
iiir  about  the  child  for  fionie  weeks.  Then  they  are  alarmed  by  the  gradual  swell- 
ing' of  the  head.  As  a  Imsis  for  detcrniining  abnormal  size,  we  may  mention  that 
under  normal  conditions  the  circumference  of  the  head  at  birth  is  about  forty  centi- 
metres, at  the  end  of  a  year  about  forty-five  centimetres,  and  fn^m  that  age  to  pulierty 
there  i^  a  gradual  approach  to  a  circumference  of  about  fifty  centimetres.  Tlie  jni 
sibic  dinieiisiona  in  chronic  hydrocephalus  have  been  already  stated.  The  iucreasoj 
in  circumference  is  often  quite  rapid,  amounting  in  a  fortnight  or  three  weeks  to 
one  or  two  centimetres.  Usually  the  swelling  is  tolerably  symmetrical ;  but  some- 
times the  greater  increase  is  in  the  antero-posterior  diameter,  making  the  skull 
dolichc>cpplialic.  At  times  the  rate  of  expansion  may  be  pailicularly  rapid,  and 
then  at  other  times  it  may  seem  to  be  suspended.  That  the  fontanelles  and  sutures 
remain  widely  open  has  already  been  mentioned;  sometunes  it  is  oven  jxjssible  to 
t,et  fluctuation  through  them.  An  intravascular  murmur  can  now  and  then  be 
heard  in  the  head,  but  it  hiis  no  great  irat)orta,nce  with  regard  to  diagnosis.  The 
veins  are  often  so  greatly  distended  as  to  form  a  bluish  network  underneath  the 
8calf>.  Tlio  face  remains  small,  in  striking  contra.st  with  the  great,  heavy  cranial 
jKirtion  of  the  head.  The  head  almost  always  hangs  over  forward  fixmi  its  weight. 
The  eyes  generally  lt>ok  down,  iiartly  Iwcause  the  roof  of  the  orbit  is  depressed,! 
and  partly  because  of  impairment  of  the  nervous  supply  to  the  niotoi-es  oculi, 

A  very  important  symptom  is  the  defective  intellectual  development  of  hydro 
cephalic  children.  They  can  not  learn  to  talk  well,  if  at  all.  If  they  play,  it 
is  in  a  silly  manner.  They  can  not  concentrate  their  attention  upon  any  tiling, 
and  they  are  heedless  and  dirty.  It  nmst,  however,  be  mentioned  tliat  .somctiniea^ 
in  spite  of  considerable  hydrocephalus,  the  patient  now  and  then  evinces  au  unex- 
pected activity  of  mind— thus,  he  gnulually  becomes  able  to  distinguish  the  differ- 
ent objects  and  individuals  about  him. 

Thei-e  is  almo-st  invariably  motor  disturbance  iJso.  The  legs,  more  rarely  the 
amis,  are  decidedly  paretic,  or  tljere  nuiy  l>e  even  complete  paraplegia.  Tliere  are 
usually  silastic  symptoms  and  increa.sed  tendon  reflexes.  Few  piitients  learn  to 
walk  or  stand  alone.  Tlie  arms  seldom  present  any  great  paresis,  but  their  move 
ments  often  betinay  an  awkwardness  and  uncertainty  suggestive  of  ataxia.  It  is 
noteworthy  that  sensation  al  most  always  remains  intact.  At  h^ast  the  patient  reacts 
vigoiNjusly  to  the  prick  of  a  pin,  etc.  Of  the  sjjecial  senses,  sight  is  most  fj^equent- 
ly  uil'ected ;  chokeii  disk  and  atrophy  of  the  <ipt  ic  nerve  have  been  observed  repeated- 
ly. Symptoms  of  motor  irritation  are  of  very  fi-equent  occurrence^  such  as  gener- 
al convulsions  and  spasm  of  the  glottis.  General  nutrition  is  pretty  wel  1  maintained 
in  mnfiy  cases,  but,  as  a  rule,  hydroccplialic  children  are  atrophic  and  ill  ideveloped. 

The  chronic  hydrocephalus  of  children  almost  always  terminates  unfavorably. 
Only  a  few  patients  survive  the  fifth  year,  although  now  and  then  striking  excep- 
tions occur.  Death  is  generally  the  result  of  marasmus;  or  a  convulsive  seizure 
may  prove  fatal.  The  possibility  of  recovery  has  not  yet  been  demonstrated.  The 
progress  of  the  disease  may,  however,  be  arrested,  and  the  child  continue  for  yea« 
in  statu  quo. 

Hydrocephalus  in  adults  is  a  very  rare,  chronic,  and  apparently  iuio]>athic disease. 
Its  cause  again  is  assumed  to  be  a  ckr-onic  inflammation  of  the  ventricular  ejieudyroa. 
The  symptoms  are  sometimes  very  like  those  of  a  tumor  of  the  brain,  and  sometimes 
there  is  a  remarkable  absence  of  characteristic  cerebral  disturbance,  except  that 
spastic  paralysis  of  the  extremities  (compare  page  6fi.'V)  is  gradually  develojied. 

Diagnosis. — A  pronounced  case  of  congenital  hydrocephalus  can  be  rccogniiwl 
without  ditficully,  inasmuch  as  the  excessive  size  of  the  head  betmys  the  disease 
upon  the  first  glance.     Less  extreme  cases  may  indeed  be  somewhat  obscure,  and 
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we  have  especially  to  avoid  confounding"  the  condition  in  question  with  rachitic 
enlargement  of  Iho  skull.  We  should  always,  therefore,  take  into  consideration 
the  iutellei'tual  [wwc^rs,  tJie  presence  or  absence  of  motor  disturbances,  and  other 
similar  symptfjnis,  as  well  as  the  cranial  peculiarities.  In  tlie  hydriK'cplialus  of 
adalts  there  is  often  no  eolaj'gcment  whatever,  so  that  a  diagnosis  caji  haj-dly  -^'v 
be  declared  po.sitively. 

Treatmeilt— Thus  far.  no  remedy  has  l>een  applied  with  success  in  chnniu- 
hydr<K'epbalus.  The  folio \vin|i:  ui^iy  be  tried  :  Applications  of  mercurial  oint- 
ment and  of  tbicture  of  iodine  to  the  scalp,  metliodical  compression  iif  tljc  skull, 
and  iodide  of  iK>tassium  internally.  The  hydrocephalic  fluid  has  often  been  drawn 
off,  to  a  certiin  extent,  by  tapping,  but  with  merely  temporary  lx*nelit,  if  nuy. 

Hence  we  coD&ie  ourselves  chiefly  to  hygienic  and  symptomatic  treatment. 


I 


CHAPTER  XI. 

MENIliSHS'S  DISEASE. 

{  V«riigti  ah  nurr.  Ltm.     L*thyrihtittni<  i  trtitjo.) 

In  1861,  Meniere,  a  French  physician,  Hi-st  called  attention  to  a  peculiar  affection 
which  sometimes  results  from  chronic  aiual  disease  and  is  characterized  mainly 
by  excessive  vertigo  and  load  tinnitus  aurium,  At  iirst  the  symptoms  appear  in 
distinct  liai-oxysms.  These  are  ushered  in  by  a  shrill  ringing- in  the  ears,  which 
is  often  compared  to  the  whistling  of  a  locomotive,  and  which  is  pei-ceived  i!i  but 
one  ear.  At  tJie  same  time,  or  sboHly  after,  comes  on  a  very  pronounced  dizzi- 
ness, of  a  unique  sort.  The  patient  has  a  feeling  as  if  bis  whole  body  were  mov- 
ing-, as  if  he  were  falling  forward  or  were  whirling  around.  Consciou5:neas  is 
uuimi>airod,  but  the  patient  feels  very  bad,  the  skin  is  pale  and  cool,  and  the  face 
is  bathed  in  cold  iierspiration.  Frequently  there  is  vomiting  toward  the  close  of 
the  attack.     The  Iirst  paroxysms  ai"e  of  brief  duration. 

As  the  disease  progresses  the  attacks  become  mtni^  and  more  frequent,  and  at 
last  the  vertigo  may  be  constant^  being  extremely  aimoying  to  the  patient  and 
perhaps  conftuing  him  to  bed.  Even  now  there  are  occasional  paroxysmal  ex- 
acerbations of  the  disorder,  usually  usheretl  in  by  the  shrill  tinnitus.  The  tokens 
of  chronic  aural  disease  on  one  side,  or  less  frequently  on  Ixith  sides,  also  persist. 
Si^raetimes  thei'e  is  purulent  otorrhcEa;  often  the  auml  speculum  reveals  lesions 
of  the  drum  or  of  tiie  middle  ear;  and  almoi^t  invariably  there  Is  more  or  less 
deafness  on  the  affected  side.  This  condition  ntay  persist  for  years,  until  tinally 
it  ceases  of  its  own  accord,  after  the  deafness  on  that  side  becomes  complete. 

We  possess  scanty  information  as  to  the  origin  of  these  subjective  plienomena. 
That  they  are  due  to  a  disease  of  the  internal  ear  (labyrinth)  can  scarcely  bo 
doubted  \  and  it  is  further  probable  that  in  every  case  the  semicircular  canals  are 
involved.  Numerous  experinteutiil  investigations  have  denionstrnted  that  tliese 
last-named  structures  bear  a  part  in  maintaining  the  equilibrium  of  the  bo^ly. 
Acquaintiince  with  this  variety  of  vertigo  is  valuable  to  a  nervous  sp<?cialist,  inas- 
much as  Meniere's  disease  has  been  uku-c  than  once  confounded  with  epilei>sy  and 
disease  of  the  corebellum  and  other  parts  of  the  brain. 

Treatment  is  not  wholly  unavailing.  Charct)t  has  discovered  that  tlie  persiiit- 
ent  use  of  quinine  almost  always  gives  great  relief,  and  may  even  ci>nip]etely  cure 

disease.  Eight  to  flfttx^n  graiiis  fgrni.  0*5-1  J  of  quinine  should  be  given  daily, 
'o  or  three  doses,  and  iMmtinued  for  at  least  sevend  weeks.  The  particulars 
such  special  treatment  of  the  ear  a»  uiay  bo  necessary  must  be  sought  elsewhere. 
49 
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TI.— Neuroses  without  known  Anatomical  Basis. 


Cm\.PTER  I. 

EPZIiSPST. 

(FaUihtf  6'id'rt«**,    J/orbat  saeer,) 

iEtiology.— Epilepsy  is  a  peculiar  disease  of  ratlier  frequent  occurrence,  the 
main  symptom  of  wliicli  is  paixixysraal  loss  of  consciousness.  In  typical  cases 
the  unconsciousness  is  associated  with  violent  general  convulsions;  but  there  are 
many  anomidous  and  rudimentaiy  forms  of  epilepsy  without  any  BjTnptonis  ofj 
motor  iiTitiition.  '*  Genuine  epilepsy"  is  a  funetioual  neurosis — that  is,  with  oui 
present  meajis  of  investigation  we  can  tliseover  no  constant  objective  lesion  of  the 
nervous  system  as  its  basis.  It  is,  indeed,  true  that  attacks  similar  to  those  of  true 
epilepsy  not  infrequently  occur  in  the  ctiurse  of  tumor,  s^^pbilis,  and  other  diseases 
which  do  present  an  anatomical  lesion;  but  such  attacks  are  merely  symptomatic, 
and  are  thei-einre  termed  "epileptiform,"  in  distinction  from  the  genuine  epileptic 
pai'X)xvsms.  [Convulsions  may  also  be  due  to  lead  encephalopathy  (vide  infra). 
-K.]' 

Of  the  actual  causes  of  epilepsj'  we  know  nothing.  We  are  acquainted  onlyj 
witb  certain  factors  which  are  favorable  to  the  development  of  the  disease,  and 
to  be  reg-ai'detl  therefore,  as  prediaposiiii^  or  exciting  causes.  Heredity-  is  decidedly 
the  most  important  of  these.  About  one  third  of  all  cases  of  epilepsj^  occur  in 
persons  who  have  inherited  a  nervous  diathesis,  and  one  or  more  of  whose  blood- 
relations  have  suffered  fwim  diseases  of  the  nervous  system.  It  should  not  be 
understoml  that  we  must  find  other  cases  of  genuine  epilepsy  in  the  family,  in 
order  to  estjiblish  the  fact  of  congenital  predisposition.  The  question  is  merely 
whether  the  ancestors  have  exhibited  a  general  tendeucy  to  nervous  disease.  The 
more  accurate  and  careful  our  investigations,  thi^  oftener  shall  we  find  among  the 
relatives  of  the  patient  instances  of  nervous  ti*ouble — sometimes  genuine  epilepsy, 
sometimes  insanity,  hysteria,  or  general  *'  nervousness.'*  Of  course  these  '*  nervous 
families"  pt^sent,  besides  those  that  are  actually  ill,  others  w^ho  are  more  or  lew. 
peculiar  and  odd,  and  yet  others  who  have  extraordinary  talents,  although 
quently  somewhat  iH-balanced.  It  is  said  that  the  children  of  parents  who  an? 
related  to  each  other  are  somewhat  predisposed  to  epilepsy,  an  weU  as  to  other^ 
nervous  diseases;  but  certainly  this  factor  is  very  rawly  of  importance.  Perhai 
dipsomania  in  the  pai-ents  is  somewhat  more  prejudicial  in  this  regard.  It  is 
to  have  been  repeatedly  observed  that  children  begotten  while  the  father 
intoxicated  became  epileptic. 

There  are  other  influences  which  are  assumed  to  have  setiological  imiK>rtance» 
but  wliether  justly  or  not  is  difficult  to  decide.  Alcoholic  excesses  can  seldom  act 
in  this  way  (although  epileps}-  is  said  to  attack  absinthe-drinkers  in  France  quite 
frequently).  Venereal  exct^ses  probably  have  still  less  imiwiM^nce.  It  should 
also  be  borne  in  mind  that  not  infi-equently  excesses  in  these  directions  are  thr 
result  of  neurotic  tendencies  already  existing.  Syphilis  has  no  direct  connection 
with  genuine  epilepsy.  Epileptiform  convulsions  may,  as  we  have  seen,  be  symi 
tomatic  of  syphilis^  being  due  to  the  cerebnd  lesion  caused  (vide  page  758)  by  tb* 
latter  disease.    Certain  factors  may  determine  the  onset  of  epilepsy,  although  H 
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can  not  be  said  to  cause  the  disease.  Such  are  overexertion  of  mind  or  body» 
repeiited  eiuotiorml  disturbance,  certain  general  conditions  of  the  system,  such  as 
anaemia  or  malnutrition,  on  the  one  hand,  and  plethora  on  the  other;  and,  in 
particular,  acute  febrile  diseases,  such  as  scarlet  fever,  measles,  and  gastritis.  [In 
8<jnie  cases  abnormal  putrefactive  processes  in  the  small  intestines  seem  to  act  an 
the  excitiniir  causes  of  the  indi viduuJ  attacks. ^K. ]  Another  important  point  is  that 
the  first  attack  is  sometimes  brrmpht  on  by  great  mental  excitement,  especially 
fright.  But  here,  too,  it  is  probable  that  the  terror  is  merely  the  exciting  cause, 
a  tendency  to  the  disease  already  pre-existing.  We  must  also  be  on  our  guard 
against  confounding  genuine  epilepsy  with  the  convulsive  form  of  hysteria  {q.  v.), 
which  very  frequently  develops  after  fright. 

In  some  instances  there  is  an  evident  eounection  between  epilepsy  and  a  pre- 
vious iujury  to  the  head,  as  froui  a  fall,  blow,  t»r  cut.  At  a  certain  interval  after 
the  trauma^  attacks  be^in  which  seem  precisely  like  those  of  genuine  epilepsy. 
This  is  known  as  "traumatic  epilepsy."  But  th«?se  are  not  cases  of  genuine  epi- 
lepsy, inasmuch  as  there  is  really  some  anatomical  lesion  of  the  cortex  cei-ebri 
which,  in  some  way  as  yet  unknown,  causes  irritation  of  the  motor  centers  of  the 
cortex  (inde  infra).  It  is  often  the  case  that  this  sort  of  epileptiform  attacks  is 
peculiar  in  that  the  convulsions  are  at  first  imiiateral,  or  confined  to  a  single  limb, 
corresponding  to  the  seat  of  the  injury  in  the  opposite  cerebral  heuiisphere, 

*' Reflex  epilepsy  "  remains  tc:»  bejnetiti*mi»d.  This  name  is  applied  to  cases 
where  each  convulsive  attack  seems  to  be  excited  by  refiex  inttuence  originating 
in  stune  one  part  ot  the  lj<idy.  Most  cases  have  followed  ti'aumatic  injury  of 
peripheral  nc»*vous  trunks  (retained  splinters,  or  scars),  and  have  ceased  ufmu 
removal  of  the  exciting  cause.  Other  causes  are  new  growtlis  in  the  nerves, 
foreign  bodies  in  the  ear,  otitis,  intestinal  parasites,  and,  apparently,  diseases  of 
the  female  sexual  organs.  But  it  seems  probable  that  sufferers  from  these  attacks 
have  had  a  tendency  to  disease  of  the  nervous  system.  We  must  hesitate  Uj  nnik 
refiex  epilepsy  in  the  same  class  with  the  genuine  form.  In  foi^mer  ti'eatises 
"  reflejc  ei)ilepsy  '*  has  certainly  very  often  becu  confused  with  traumatic-hysterical 
spasms  {vide  infra,  the  chapter  on  traumatic  neuroses). 

Both  the  traumatic  and  tiie  refiex  varieties  of  epilepsy  have  repeatedly  been 
the  object  of  experimental  mvestigation.  Brnwu-Sequard  has  shown,  by  a  great 
nutiiljcr  of  exj)ei'iments,  that  epilepsy  can  be  excited  in  rabbits  by  injuries  to  the 
methdla,  the  spinal  cord,  and  the  sciatic,  as  well  as  tjther  [peripheral  nerves.  A 
certiiin  time  after  the  operation  tlie  animals  undergo  apontaucous  convulsive 
roxysms.  These  iKx-ur  at  frequent  intervals  for  a  long  lime,  aud  may  be  volun- 
tarily excite*!  at  any  time  by  irrittitiun  of  a  certain  jxjrtion  of  the  skin  called  the 
*'epilepto£fenoiLS  zooe."  An  interesting  observation  in  tliis  connection  has  been 
made  by  Bmwn-Sequard,  which  is  that  sometimes  the  progeny  of  these  animals, 
who  have  l>een  made  epileptic,  suffer  from  s|x>ntaneous  epilepsy,  Westphal 
induced  epilepsy  in  guinea  pigs  by  blows  uiKtn  the  skull.  Immediately  after  the 
blow  general  convulsions  occurre<l,  but  soon  entirely  ceased.  Afterwai\l,  how- 
ever, there  were  repeated  epileptiform  attacks.  Westphal  thought  that  the  causa- 
tive lesion  in  these  Instances  was  the  minute  haemorrhages  which  were  found  in 
the  upper  i>art  of  the  cervical  division  of  the  cord  and  in  the  medulla. 

Further  experiments  bearing  upon  the  same  subject  will  Ije  discussed  later  on. 

GUjUcal  History.— In  describing  the  symptoms  of  epilepsy,  we  shall  first  con- 
aider  the  various  forms  of  the  epileptic  ^mroxysm,  and  then  describe  the  general 
course  of  tlie  disease. 

1.  Tlio  typical  epileptic  paroxysm  is  usually  de.scribetl,  for  the  sake  of  greater 
clearness,  as  made  up  of  several  stages.  First  is  the  prodromal  stage,  or,  accord- 
ing to  Galen's  expreealon,  still  in  vogue,  the  stage  of  the  epileptic  aura  {aura— 
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breath).  Not  infrequently,  however,  there  is  no  aura  whatever^  the  convrilsions 
coming  oil  without  warning.  But  in  many  cases  the  prodromata  are  well  marked, 
ajid  are  rejx'ated  with  I'cmarkablt!  regularity  and  similarity  before  each  individual 
attack,  although  the  diffei-cut  cases  of  epilepsy  differ  greatly  as  to  the  ^leci&l. 
phenomena  of  the  aura  occurring  in  each. 

The  best  manner  in  which  to  distineriiish  the  various  forms  of  uuru  is  uccurd- 
ing-  to  the  natui-e  of  tJie  nervous  phenomena,  wlietlier  sensory,  motor,  vasomotor, 
or  peychical.  Of  these  the  most  frequent  is,  beyond  a  doubt,  the  sensory.  Here 
we  have  peculiar  parre,Hthesia%  beginning-  in  an  arm  or  leg,  or  jjerhaps  in  the 
repfion  of  the  heart  or  stomach,  and  thence  usiially  "mounting  tii  the  head/'  It 
[a  seldom  that  the  peculiar  sensation  is  actuaJIy  like  a  "breath'*  or  pulf  of  iiir. 
Tlie  aura  which  proceeds  from  the  epigastrium  Ls  .sometimes  associated  -with  a 
very  disagreeable  feeling  of  oppi-ession  and  anxiety,  and  often  also  with  nausea 
and  voi>iiting.  The  aura  may  be  i-eferi'ed  to  the  nerves  of  speeiiil  sense.  In  cer- 
tain instances  the  patient  peireives  an  niipleasant  odor,  which  he  likens  to  some 
familiar  one.  An  aura  of  tfiste  also  occurs,  but  it  is  verj^  rare.  An  optical  aura 
is  much  more  frequent,  consi-sting  in  a  subjective  sensation  of  color  or  light  (usu- 
ally a  sensation  of  i-ed  uppeai-s  first),  in  an  apparent  increase  or  diminution  of  the 
size  of  surroimding  objects,  or  Hnally  in  actual  hallucinations  of  vision,  such  us 
beholding  all  sorts  of  human  or  brute  shapes.  An  auditory  aura  is  not  very 
i*are:  it  produces  a  sudden  feeling  of  deafness  in  one  ear,  or  various  subjective 
sounds,  like  whistling,  humming,  or  i-oaring. 

The  motor  aura  takes  the  form  of  mild  premonitory  contractions,  affecting  the 
head.  face,  arm,  or  leg.  There  may  be  aphasic  disturbance  at  tlie  same  time:  or 
we  may  observe  symptoms  of  irritation  of  the  unstriped  mascle^s  (strfmgling,  or 
a  desire  to  go  to  stool].  Sometimes  ther*,^  are  prodi-omal  vasomotor  phenomena, 
where  the  aura  consists  in  a  sensation  of  cold  or  warmth,  often  asst;cinte<l  with 
excessive  pallor  or  redness  of  the  face  or  hands.  An  attack  may  be  ushered  in  by 
chilliness,  pei-spiration,  or  palpitation. 

Finally,  the  name  of  psychical  aura  is  applied  to  an  initial  impairment  of  con- 
sciousness, with  vertigo,  confusion  of  thought,  etc.  A  particuhirly  frequent  fumi 
for  this  to  assuuje  is  excessive  mental  uneasiness  and  excitement. 

Various  fonns  of  aura  aiT  not  infrequeutly  seen  in  combinntion. 

The  aura  lasts  sometimes  only  a  few  seconds.  It  may  jwrsist  long  enough  for 
the  patient,  who  knows  from  experience  what  is  coming,  to  lie  down  or  takti 
other  precautionary  measures  {vide  infra).  In  some  few  cases  tJie  aura  may  la^t 
hoiir.s,  and  even  days.  This  is  especially  Xme  of  the  psychical  variety.  Some- 
times the  aura  passes  away  without  Iteiiig  succeedetl  by  any  true  epileptic  fit;  but 
it  is  usually  followed  by  the  second  stage  of  the  attack— the  cimvulfeive  stage. 

The  convulsions  almost  invariably  begin  abru[)tly.  Perhaps  there  is  no  aura^ 
or  ordy  a  very  brief  one,  l)efore  the  patient  falls  suddenly  to  the  ground,  usually 
on  his  face,  altlamgh  sometimes  on  the  side  or  back.  Consciousness  is  entirely 
suspended.  Insensibility  is  complete,  and  often  the  patient  sustains  severe  injury 
from  bis  fall.  Borne  patients  utter  a  loud  "epileptic  cry"  at  the  commencement 
of  the  attack,  but  they  are  already  entii-ely  unconscious. 

Tlic  convulsive  stage  liegins  with  a  brief  period  of  general- tonic  spasm  of  the 
muscles.  The  head  Is  usually  strongly  extended,  the  teeth  are  prcs.Hcd  firnily 
together,  the  trunk  is  curved  backward  in  opisthotonos,  the  e^itrcmities  are  ex- 
tended, and  the  lingers  are  clinchetl  over  the  flexed  th\mib.  Inasmuch  as  thi* 
respiratory  muscles  particiiiate  in  the  seizure,  breathing  stops,  and  the  original 
pallor  of  the  fjice  soon  gives  place  to  deep  cyanosis.  This  general  tonic  convul- 
sion ordinarily  is  but  bnef,  perhaps  fifteen  to  thirty  seconds.  It  is  followed  by  tho 
ud  period  of  the  convulsive  stage — that  of  the  clonic  convulsions.    The  facial 
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muscles  now  exhibit  the  mcNst  violent  contortions;  the  eyeballs  roll,  or  occasion- 
ally present  a  eonjupatc  deviation  toward  one  side;  the  tongfue  is  thnist  out  and 
i-etracted  convulsively;  the  head  be«als  violently'  against  the  floor;  and  the  mus- 
cles of  the  arms,  legs,  and  trunk  undergo  the  sevei*est  clonic  spasins.  The  pupils 
iire  probiibly  contracted  for  a  short  time  at  first,  but  during  the  convulsive  stage 
they  arc  widely  dilated  and  do  not  react  at  all.  The  pulse  is  somewhat  accel- 
erated, but  not  greatly.  The  temperature  is  nnrnial,  or  elevated  a  small  fraction 
of  a  degree.  The  cutaneous  reflexes  are  still  suspended  directly  after  an  att^ick; 
but  the  tendon  reflexes  are  generally  somewhat  exaggerated,  although  sometimes 
they  also  are  diminished  or  absent.  Not  infrequently  an  invohmtary  dejection 
takes  place  during  the  tit,  or  the  bladder  is  empUetl;  and  in  men  ther-e  may  be  a 
Beminal  emission.  During  these  violent  convulsions  the  body  is  often  sevei-ely 
injuiwl.  The  tongue  is  frequently  bitten.  The  venous  stasi.s  is  so  extivme  that 
sometimes  minute  haemorrbages  occur  into  the  conjunctiva,  the  akin  of  the  face, 
and  other  parts. 

The  convulsive  stage  usually  lasts  several  minutes.  Then  the  contractions 
cease,  often  after  a  deep,  long-drawn  sigh;  and  the  patient  pa.sses  into  the  third 
stage,  of  ix)st-epik'ptic  coma.  He  lies  unconscioufi,  but  his  re.s|iirati<in  grows 
quiet,  and  the  cyanosis  vanishes.  Gmdually  the  ofima  yields  t^^  sltnul>cr,  which 
may  peralst  for  some  houi*s;  but  some  patients  remain  only  a  very  bnef  time  in 
this  stage,  and  I'ecover  fivm  their  attack  with  surprising  rapidity.  It  is,  however, 
not  infrequently  the  c&m  that  for  some  days  after-pains  are  felt ;  there  are  head- 
ache, languor,  and  exhaustion,  and  mental  des|Kmdoncy  and  irritability.  For 
aome  time  theix?  may  he  severe  pain  in  the  mtisiles,  particularly  lliose  of  the 
trunk.  There  may  be  slight  paresis  of  one  limb  or  one  side  of  the  iMxly  after  an 
attack,  but  tJiis  H|H^Hlily  vanishes  again  in  c/i.ses  of  pure  <  pilciiMy.  In  the  urine 
first  ])ussed  after  the  i^cizure  is  often  found  a  trace  of  albumen,  and  perhaps  a  few 
liyalinc  casts.  Not  infrequently  there  is  also  decided  pcdyuria  for  some  time  sub- 
sequent to  the  fit. 

2.  Tfie  Milder,  Rudimputary  F<mns  of  Epileptic  Seizure,  Petit  A/a^.— Be- 
sides these  violent  pfUKixysnis  just  delineated  r  grand  mar*),  there  are  very  often 
witnessed  in  epilepsy  milder  altxicks  of  so-called  '' petit  ninl"  Sometimes  there 
is  only  a  transitorj^  diz.'iiness,  or  slight  faintness,  or  perhaps  a  brief  loss  of  con- 
sciousness, but  without  accompanying  symptoms  of  motor  iiritation.  These 
milder  attacks  may  or  may  not  Ije  preceded  by  an  aura.  Cases  have  been  seen 
repeatedly  where  tiie  patient  suddenly  pauses  in  the  midst  of  coiivcr.sation.  card- 
playing,  ]>iano-pl{iying.  or  other  occupation,  stai-es  absently  for  n  moment,  and 
then,  with  equal  abruptness,  goes  on  with  what  he  was  doing,  as  if  nothing  had 
happened.  In  other  instances  the  patient  pursues  his  occupation  during  this 
brief  suspensian  of  consciousness.  For  exam^ile,  if  seized  while  upon  the  street, 
he  walks  on  mechanically,  but  takes  the  w*rong  turning,  or  gr»es  into  a  strange 
house,  when  suddenly  he  comes  to  hifnself  and  wonders  to  find  himself  where  he 
18.  Cases  of  "sudden  somnolence*'  are  also  almost  all  of  them  ascribable  to  epi- 
lepsy. Thei-e  are  all  sorts  of  tninsitional  forms  between  the  slight  r.ttack  of 
vertigi-»  and  the  typical  epileptic  tit.  Nf)t  infrequently  the  patient  falls  down 
tinconscious,  but  he  has  only  a  slight  twitching  of  the  face  or  arm,  and  in  a  few 
minutes  is  entirely  himself  again. 

[The  me<hco-legi\l  bearings  of  epilepsy,  in  its  mild  as  well  as  in  its  severe  form, 
are  very  important,  but  they  can  be  only  alluded  to  here.] 

3.  Epifeptoid  Conr/iYjoni,— Cases  of  petit  mal  are  gi*nerally  rudimentary'  forms 
of  the  typictil  epileptic  paroxysm,  and  consist  merely  of  a  simple  iinpHinn - 
consciousnes.s,  possibly  associated  with  slight  motor  symptoms;  but  in  Ihfl 
toid  state  the  character  of  the  typical  epileptic  attack  t»  nlmost  mdisU 
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The  disturbance  is  paroxysmal,  and  it  can  often  be  shown  to  be  connected  iviCh 
genuine  epileptic  seizures,  else  its  uudoubtod  relation  to  epilepsj'^  would  never 
have  been  recognized.  The  greatest  practical  iiuportauce  attaches  to  Sajnt's 
"psychical  equivalents  of  epilepsy."  Tliese  are  attacks  of  mental  disturbance, 
which  either  immediately  succeed  a  typical  epileptic  fit  (*' post-epileptic  insanity") 
or  occur  indei>eudently.  The  patient  is  completely  deranged,  and  may  do  the 
strangest  things — may  strip  himself,  steal,  juirip  into  the  water,  or  commit  incen- 
diarism. Here  the  mind  may  be  said  to  be  only  clouded,  as  connxired  with  other 
instances  where  there  is  violent  psychical  excitement,  associated  with  terror, 
frightful  hallucinations,  and  resultant  maniacal  excitement.  Not  infrequently 
the  patient  is  led  to  acts  of  violence  agaiu.st  those  about  him.  In  the  young  the 
attack  may  take  a  jxjeuliar  form:  the  child  runs  about  in  a  peevish  way,  collects 
all  sorts  of  things  together,  makes  strange  motions,  etc.  Almost  always  the 
patient,  on  recovering  cnnsciousnees,  remembers  nothing,  or  almost  nothing*  of 
what  has  happened.  Numerous  and  valuable  particulars  ui>on  this  subject,  and  a 
consideration  of  its  great  medico-legal  importance,  must  be  sought  in  text-books 
on  insanity. 

Another  form  of  epileptoid  attack  is  the  epileptoid  sweating  of  Emminghaus 
a  spontaneous  outbreak  of  excessive  perspiration  in  epUcptics,  which  may  or  may 
not  be  assciciated  with  iuipaimnont  of  consciousiici^s. 

Cbneral  Course  of  the  DiseaBe,— In  a  large  majority  of  cases  epilepsy  beg'ins 
before  the  thirtieth  year.  Often  the  disease  apijears  in  early  youth,  and  sometimes 
in  even  the  earliest  years.  Many  a  child  has  "convulsions  from  teething,''  which 
later  on  are  seen  to  have  been  epileptic.  It  is  only  in  rare  instances  that  the  first 
appearance  of  trouble  r»ccurs  in  advancetl  life. 

It  is  impossible  to  give  any  general  rule  as  to  the  frequency  of  the  paroxysms. 
Dilferent  ca.ses  differ  very  nuich.  There  ai-e  persons  who  during  their  whole  life 
have  no  more  than  three  or  four  seizures,  at  intervals  of  ten  or  fifteen  years,  v^hile 
in  most  cases  there  is  an  attack  every  two  to  eight  weeks.  In  severe  iypea  the  fits 
may  even  recur  daily.  One  very  often  sees  certain  variations  in  the  course  of  the 
disease',  at  souie  periods  the  intervals  between  the  attacks  will  be  longer,  and  at 
others  shorter.  In  severe  cases  the  patient  may  have  for  several  days  very  frequent 
seizures,  so  that  he  does  not  regain  consciousness  at  all  between  them.  This  is 
termeil  the  epileptic  state  {Hat  de  mal,  status  epilepticua).  The  condition  is  quite 
rare.     It  is  often  fatal,  death  being  ushered  in  by  a  great  rise  of  temperature. 

External  iniluences  sometimes  affect  the  frequency  of  epileptic  attacks.  Alco- 
holic or  sexual  excess,  mental  excitement,  and  physical  overexertion  almost 
always  exert  a  malign  influence.  An  opiwsite  effect  is  often  experienced  where 
a  quiet  life  is  led,  with  every  attention  paid  to  hygiene  and  pure  air.  In  women, 
the  appearance  of  the  catamenia  is  not  infiMsquently  the  signal  for  the  occurrence 
of  an  attack.  In  many  instances  the  disease  begins  with  the  first  establishment  af 
menstruation.  Sometimes,  however,  epileptic  girls  gi-ow  better  when  they  arriTe 
at  puberty.  Pregnancy  sometimes  increases  and  sometimes  diminishes  the  fre- 
quency of  the  paroxysms.  Intercurrent  diseases  seem  frequently  to  exert  a  bene- 
ficial influence  upcm  the  frequency  of  the  attacks. 

There  is  a  practical  distinction  between  diurnal  and  n(^turnal  epilepsy.  Many 
patients  have  attacks  only  during  the  day,  while  others  again  have  them  only  at 
night.  A  case  of  purely  nocturnal  epilepsy  may  go  on  ffir  a  long  while  unsus- 
pected, imrticularly  if  the  patient  sleep  alone.  He  seldom  has,  on  the  next 
morning,  thfe  slightest  recollection  of  his  attack  during  the  night.  He  usually 
perceives,  however,  from  a  confused  feeling  in  his  head,  or  from  certain  in- 
juries such  as  a  bitten  tongue,  or  from  the  disordered  state  of  the  bed,  that  some- 
thing must  have  happened  to  him  during  the  night.    In  some  cases  of  nocturnal 
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epilepsy  the  patient  wakes  up  out  of  sleep  befoi*e  he  enters  into  the  epileptic  state 
of  unconscigijsness.  Probably  he  is  aroused  by  the  aura.  Besides  eases  where 
the  fits  occur  during  the  day  or  the  night  only,  miiced  forms  are  frequently  seen. 

With  regard  to  the  occurrence  of  the  ditTerent  varieties  of  epileptic  seizure,  all 
sorts  of  combiuations  are  possible.  Many  cases  never  have  any  but  the  typical 
convulsions;  but  in  many  others  there  are  also  a  greater  or  less  number  of  attacks 
of  petit  mal.  The  latter  may  even  be  for  a  long  period  the  sole  indication  of  the 
difleaae.  Often  there  ai-e  no  epileptoid  conditions  whatever,  while  in  other  in- 
stances the  "psychical  equivalents''  ai'e  the  most  prominent  feature  of  the  dis- 
order. 

During  the  interval  between  the  individual  attacks  many  epileptics  seem  per- 
fectly well,  both  physically  and  nientiilly.  They  are  not  infrequently,  to  be  sure, 
somewhat  peculiar  and  nervously  excitable,  or  again  dull  and  lethargic;  but  this 
does  not  by  any  means  apply  to  them  all.  Many  epileptics,  and  particularly  such 
as  have  comparatively  infrequent  paroxysms,  are  very  capable;  ami  history 
furnishes  numerous  examples  of  eminent  men  who  suffered  from  tliis  disease — for 
instance,  Caesar,  Mahomet,  Rousseau,  and  Napoleon  I, 

Much  effort  has  been  devoted  to  the  discovery  of  "  signs  of  physical  degener- 
acy" in  epileptics.  Relying  upon  numerous  measiirementa,  Benedikt  believes 
that  a  majority  of  epileptics  exhibit  craniometric  anomalies,  siich  as  asymmetry  of 
the  cranium,  macrocephalia,  or  steepness  of  tlie  vertex.  It  is  also  not  unusual  to 
meet  with  anomalies  of  tlie  auricles,  teeth,  or  bauds*  in  such  cafies.  And,  indeed, 
all  peculiarities  of  this  sort  are,  in  general,  more  frequently  observed  in  neuro- 
pathic families  than  in  healthy  ones. 

When  the  disease  has  lasted  some  time,  and  particularly  if  the  attacks  come  at 
very  short  intervals,  the  general  condition  of  the  patient  often  undergoes  a 
gratlual  but  marked  change.  This  rule  is  by  no  means  invariable.  The  mind 
becomes  more  and  more  affected;  the  intellect  grows  feeble;  memory  grows 
weaker,  and  occasionally  there  is  at  last  dementia^  In  such  cases  the  body  also 
suffers.  There  are  emaciation,  paresis,  tremor,  and  other  persistent  distui*bauces 
of  cerebral  origin. 

Duration, — Epilepsy  must  be  termed  a  life-long  disease.  To  be  sure,  it  is  no 
rare  thing  for  the  paroxysms  to  cease  and  not  retuj'n  for  years.  But  one  can 
never  rest  satisfied  that  all  trouble  is  at  an  end:  some  cause  or  other  may  excite 
another  attack  after  a  long  interval-  In  general,  an  epileptic  has  a  shorter  life- 
expectancy  than  healthy  persons,  especially  as  he  may  be  can-ied  off  by  chronic 
pulmonary  or  other  intercurrent  disease. 

The  prognosis  is  obvious  from  what  has  been  already  said.  The  individual 
seizure  is  only  exceptionally  dangcmus  of  itself.  Often  the  so-called  ^'status  epi- 
lepticus  "  ends  fatally,  as  above  stated.  In  general,  those  cases  may  be  called  tlie 
most  favorable  where  the  sepamte  paroxysms  are  infrequent  and  mild ;  but  even 
here  the  disease  may  suddenly  assume  an  aggravated  form.  With  regartl  to  the 
distinction  between  nocturnal  and  diurnal  epilepsy,  the  rocturual  is,  in  our 
opinion,  the  milder  of  the  two. 

Pathology. — The  very  fact  that  in  the  intervals  between  attacks  the  patient 
often  betrays  no  sign  of  disease,  shows  that  epilepsy  can  not  bo  due  to  auy  per- 
sistent macrosoopic  lesion  of  tho  tissues.  Indeed,  in  many  cases  nothing  is  found 
at  the  axitopsy,  or,  at  most,  changes  which  can  not  be  regarded  as  essential,  such  as 
osteosclerosis  of  the  cranium  or  thickening"  of  the  cerebral  meninges.  Epileptic 
subjects  who  wore  during  life  cl  j  usually  present  atrophy  of  the 

hemispheres.     Meynert  states  ti  ho   {>es  hipi)ocampi   major  are 
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noticeably  frequent  in  epilepsy:  but  these  chanjjes  are  not  at  all  constaQt,  aad 
their  significance  remains  to  he  established. 

We  must  therefore,  for  the  present,  be  content  to  assume  that  the  cause  of  the 
epileptic  fvcizuTO  is  an  intermittent  functional  condition  of  irritiition.  A  uatiirat 
question  is,  Where  shall  we  locate  this  in-itatiori,  and  what  may  he  its  nature? 
The  opinion  was  long  current  that  the  medulla  oblongata  must  be  regarded  aw  the 
true  seat  of  the  disease.  Schroder  van  der  Kolk  was  the  first  to  express  cbis 
opinion.  It  aftemvaird  received  support  from  the  experimental  investigations  of 
Nothnafrel,  wlio  demonstrated  that  irritation  of  a  ])articular  six>t  (''convulsive 
center")  in  the  pons,  in  rabbits,  invariably  excites  general  convulsions.  Never- 
theless, most  pathologists  have  now'  abandoned  this  view,  because  experiment  and 
clinical  observulion  indicate  with  increasing  distinctness  that  the  origin  of  epi- 
leptic convulsions  is  to  be  si^ught  in  the  cortex  cerebri.  The  clinical  evidence  is 
the  invariable  combination  of  convulsions  and  impairment  of  consciousness;  the 
circumstance  that  the  milder  and  the  niask«>d  forma  of  epilepsy,  now  known  to  be 
intimately  i-elated  to  the  true  epileptic  convulsions,  also,  almost  without  excep- 
tion, indicate  psychical  disturbance;  that  attacks,  the  symptoms  of  which  are  per- 
fectly analogous  with  those  of  epile])sy,  are  often  found  to  be  the  result  of  ana- 
tomical lesions  of  the  ceirhral  cortex:  and,  finally^  that  these  convulsions  in  m 
and  the  con\mlsions  of  "cortical  epilepsy"  [vide  infra)^  exiierimenUilly  produce*! 
in  animals  extend  over  the  ditfewnt  groups  of  muscles  in  a  way  which  corre- 
sponds precisely  with  the  anatomical  position  of  the  ditferent  motor  centei'**  in  tlie 
cortex  (Hughlings  Jackson).  For  example,  if  the  ctmvulsion  begins  in  the  dis- 
tribution of  the  facial  nerve,  it  extends  from  this  point  to  the  arn»  before  it  affects 
the  leg. 

There  ia  also  experimental  evidence  that  epileptic  paroxjsms  are  of  cortical 
origin.  A  greiit  nuinberof  observei*s  (Hitxig,  Ferrier,  Albertoni,  Luciani,  Franck, 
and  Pitres)  have  prov^^d  that  electrical  irritation  of  the  mot<jr  regions  of  the  cortex 
in  animals  will  produce  epileptiform  convulsions.  Unverricht  has  made  some  of 
the  latest  and  most  lhoi*ouf,''h  investigations  in  regard  t»j  this  point  upon  dogs.  He 
found  that  when  a  motor  center  is  stimulated  the  convulsions  spread  from  the 
corresponding  group  of  muscles  to  others  in  a  way  which  corivsponds  precisely 
to  the  anat<»mical  position  of  the  separate  centers.  If  one  of  the  centers  in  tho 
cortex  l>e  destroyed,  the  convulsions  of  the  cori*esiKinding  muscles  cease  at  once. 
This  proves  that  the  motor  centers  must  l>e  intact  in  oi-der  io  render  the  occur- 
rence of  epileptic  seizures  possible.  Just  how  the  stimulation  extends  from  one 
center  to  another  we  have  as  yet  no  certain  information.  Probably  it  travels 
horizontally  through  the  cortex. 

We  see,  therefoi-e,  that  in  all  pvobability  the  seizures  in  man  also  originate  in 
the  cortex  of  the  brain.  The  phenomeiia  of  the  aura  are  likewise  referable  to 
some  stinndation  of  the  cortex,  probably  of  the  sensory  region  in  most  cases,  as  in 
the  optical  aura.  The  starting  point  of  the  irritation  is  probably  usually  in  the 
motor  cortex,  but  it  does  not  seem  imp<_>ssible  that  iui  irritation  developing  in  the 
posterior  cortical  regions  may  extend  secondai'ily  to  the  anterior  motor  portion  of 
the  cortex  (Unverricht).  The  manner  in  which  tho  irritation  is  citated  is  as  yet 
entirely  conjectural.  Kussmaul  and  Tenner  pi-oved  that  epileptiform  ccmvul^ioti^ 
can  be  exciteil  by  a  general  cerebrjil  imiemia;  and  this  fact  was  the  main  founda- 
tion for  the  assumption  that  the  genuine  epileptic  convulsions  ai-e  also  due  to  a 
temporary  cerebral  aruemia,  caused,  it  may  be,  by  local  vasomotor  crmstrif'tioii. 
Definite  proof  hns  not  yet  l^een  furnished  on  this  point.  In  the  artif; 
which  Unvenneht  prwlur ed,  and  that  also  which  Magnan  excited  by  : 
cortex  of  the  brain  was  not  strikingly  ana?mic. 

Dia^osiav — Most  cases  of  epilepsy  are  easily  recognizable.     It  needs  onl'^  t-.  i 
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borne  in  mind  tbat  epileptiform  ccmviilsioTis  mnv  also  occur  as  a  symptom  of 
cerebral  disoaaes  wliich  dtj>  Lave  an  aiialomical  l>asis,  such  as  tumor,  abscess,  mul- 
tiple sclertjsis,  and  hydatids.  An  a  nde,  however,  such  diseases  are  readily  distin- 
guished by  the  state  of  the  pati*nit  l>etweeu  the  seizures,  or  b^'  the  further  coiu'se 
of  the  illness.  It  should  also  l>e  uudprstood  that  unilateral  couvubions,  or  such 
as  are  confinetl  to  a  siuifle  member  ( Jacksoiiian  epilepsy.  I'ide  Kitpra^  page  714), 
are  usually  not  tnie  epilepsy,  but  syuiploms  of  stmie  circumscribed  affection  of  the 
cortex.  The  ditFerentiatiou  from  hysterical  convulsions  ff/.  v.)  is  st^ldnni  difficult. 
Weight  should  l)€  laid  on  the  jj^eneral  character  of  the  attack,  the  complete  loss  of 
msciousne?ss  iu  epilepsy,  the  dilatation  of  the  pupils,  which  do  not  react  to  liffht, 
the  initial  pallor  not  infrequently  obsterved,  and  the  late  cyanosis  of  the  face.  It 
is  mainly  tlie  same  factors  which  will  enable  us  to  detect  si mu lathed  epilepsy.  Here, 
also,  there  is  an  absence  of  those  bodily  injuries,  such  as  a  bitten  tongiie,  which 
are  often  so  characteristic  of  the  genuine  disease. 

Treatment. — Although  no  rt-medy  is  capable  of  working  a  certain  and  perma- 
nent cure  of  epilepsy,  yet  a  favorable  influence  can  l>e  exerted  upon  the  disease  in 
many  ways,  so  as  to  les.sen  the  fi*e<|uency  and  seventy  of  the  paroxysms,  and  to 
avert  many  of  their  evil  results. 

Iji  the  fii-st  place,  regimen  is  of  great  importance.  Any  excessive  exertion  of 
mind  or  Ixwiy  must  be  forbidden.  Teuiiierance  must  be  exei-cised  in  eating  and 
drinking.  Alcohol,  strong  coffee,  and  tea.  can  be  used  only  moderately;  nor  is 
too  much  smoking  permissible.  The  diet  sht>uld  \ie  simple  and  unirritating,  and 
vegetable  rather  than  animal.  It  is  said  that  in  some  ca,scs  decidtKl  improveujeut 
has  been  hroaght  about  by  confining  the  patient  to  milk  and  vegetables.  In 
summer  the  patient  should  live  quietly  iu  the  country  or  the  mountains.  We 
have  also  the  individual  constiLutiun  to  consider:  a  weak  antl  aiircujic  person 
must  liave  iron  and  abunchint  nourishment;  and  a  full-blooded,  corpulent  indi- 
vidual should  drink  tlie  natural  a|wrient  waters,  and  live  abstemiously. 

Proeeetling  to  the  treatment  of  the  disease  itself,  we  shall  rarcdy  find  any  cause 
to  remove;  although,  in  a  few  cases  of  reflex  epilepsy,  the  excision  of  old  scars, 
the  extraction  of  foreign  Ixxlies,  or  trephining  the  skull,  where  the  disease  haB 
followed  an  injury,  have  brought  about  permanent  recoveiy.  In  genuine  tyi>ical 
epilepsy  we  have  no  such  indications  to  fulfill,  and  we  must  have  rec<mrse  to  such 
treatment  as  ex])erien<*e  shows  can  influence  favorably  the  outward  manifesta- 
tions of  the  diseiise.  I  In  Jacksonian  epilepsy  the  cortical  center  of  the  initial 
spasm  of  the  convulsion  has  been  excised  a  number  of  times,  even  when,  after 
trephining,  it  appeared  healthy.  The  center  slufuld  lie  ctirefully  determine<l,  after 
the  brain  is  exposed,  by  faradic  stimulation  of  the  cortex.  In  some  cases  relief 
has  been  obtained,  and  the  convulsions  have  ceased  for  a  considerable  period.  It 
is  loo  early  to  speak  of  the  ultimate  resLdts,  but  in  some  ciises  the  attacks  have 
finally  recun-ed  iu  equal  severity. — K.J 

Among  symptomatic  remedies,  ^wtassic  bromide  has  an  undisputed  right  to 
the  first  place.  It  was  fii'st  recommended  by  Lorork  in  the  year  185*1.  It  should 
be  the  first  thing  tried  in  any  severe  case.  Apparently  it  acts  l)y  directly  lower- 
ing the  sensitiveness  of  the  motor  centers  of  the  cortex  to  irritation.  Eather 
largo  doses  are  requisite.  Beginning  with  about  one  drachm  (grm.  4-5)  a  day,  we 
may  find  it  advisable  to  increase  up  to  twi>  or  two  and  r»ne  half  drachms  (grm. 
8-10).  It  may  l>e  prescribed  in  water  (I  Ut  10  or  l.)>,  or  in  powders  which  the 
patient  himself  is  to  dissolve  in  water,  sweetened  if  desired.  Tlie  remedy  in 
almost  all  cases  needs  to  1m.i  used  for  months  and  years,  and  it  is  theref<jre  often 
advisable  for  the  patient  tt>  buy  a  half  iK>und  or  a  pound  and  weigh  it  out  him.self 
into  the  pi*oper  d«)fle8«  It  should  always  be  taken  in  a  gtxjd  deal  of  water,  say  half 
a  tumbler  or  more,  to  avoid  irritating  the  stomach.    Tbi-  total  amount  for  the  day 
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is  usually  divided  into  two  or  tlirrc  jjortions;  but  tlie  whole  may  be  dissolved 
a  large  amount  of  water  and  drunk  gradually  tlirougli  the  day.  The  bromides 
sodium  ainl  ammonium  are  also  frequently  employed.  They  have  the  advantage 
of  disturbing  the  stomach  leas  tliau  does  the  potitssium  salt.  It  is  a  good  way  lo 
combine  the  different  bromides— for  instance,  brottiide  of  sodium  and  bromide  of 
immoniura.  of  each  10  parts;  distilled  water,  200  parts:  three  tablespoonfuls 
ly  in  water.  It  is  well  to  combine  the  various  bromides.  Erlenmeyer  strong! 
recommends  a  mixture  of  two  parts  of  potassic  bromide  with  oae  each  of  sodic  and 
of  amnionic  bromide. 

In  using:  the  bromides,  persistence  is  necessary  for  at  least  months,  and  ofteD, 
with  occa-sional  interruptions,  for  years,  if  benefit  is  to  be  obtained.  In  c^ise  there 
are  unpleasant  symptoms  due  to  the  remedy,  such  as  excessive  acne,  muscular 
lassitude  and  tremor,  cardiac  weakness,  dyspe^ysia,  imixitence,  or  mehmcholy,  we 
must  dinuuish  the  dose,  or  even  omit  the  medicine  for  a  time.  Many  i>atients  are 
greatly  annoyed  by  pustules  due  to  the  bi-omide;  Ibis  can  sometimes  be  avoid 
by  givinj?  Fowler's  solution  at  the  same  time.  If  the  attacks  are  decidedl 
abated,  the  dose  may  be  gradually  diminished^  to  be  increased  again,  however,  if 
there  be  any  tendency  to  a  relapse. 

Recourse  to  other  remetlies  is  seld(jm  had,  unless  potasftic  bromide  fails,  or  for 
some  cause  must  be  discontinued.  We  may  then  try  valerian  in  powder.  8-30  gr. 
(grm.  05-2)  several  times  a  day,  or  as  an  infusion.  It  is  a  very  good  plan  to  give 
patients  whi)  are  taking  bromide  a  cup  or  two  of  valerian  tea  at  bedtime,  Bel 
donna  may  also  be  exhibited,  or  a  pill  of  atropine,  gr.  ^Ij  (grm.  O'OOOo),  three 
five  times  a  day;  or  zinc  oxide  in  the  dose  of  one  to  three  grains  (grra.  0*05-0 "20), 
perhaps  combined  mth  a  gr;iin  of  extract  of  belladonna,  and  fifteen  grains  of 
valerian,  as  n  powder,  three  times  a  day.  Tliere  are  also  many  other  remedies  of 
doubtful  elRcacy :  curare,  hyoscine,  the  root  of  artemisia  vulgaris,  ammonio-cupric 
sulphate,  nitrate  of  silver,  and  arsenic. 

Electricity  is  apparently  beneficial  in  occasional  in.stances,  and  may  be  tried  in 
connectif>n  \vith  other  remedies.  The  gidvanic  current  should  l>e  cautiously 
applied  to  the  head  and  the  sympathetic  nerves.  Still  greater  benefit  is  somi 
times  obtained  from  a  carefully  conducted  cold-water  cure.  Cold  sponging  with 
friction  at  night  helps  most  cases,  and  it  is  sometimes  very  advisable  to  send  the 
patient  in  summer  to  some  appn>priate  establishment  for  cold-water  treatment. 

Treatmrnf  (iitring  the  Paroxifsm. — In  most  cases  we  can  do  Uttle  during  the 
seizure  except  to  take  such  precautionary  measures  as  common  sense  suggests. 
W«5  possess  no  means  of  suppressing  an  attack  when  once  under  way;  nor. 
indeed,  is  it  often  daugerc^us.  In  individual  in.stances  the  patient  finds  out  froui 
experience  some  method  to  cut  short  the  paroxysm  during  the  aura.  For 
instance,  there  are  cases  where  tightly  bandaging  or  vigorously  rubbing  the  part 
in  which  the  aura  originates  will  avert  the  convulsions.  A  number  of  casea  have 
also  been  known  where  thf^  ingestion  of  a  generous  quantity  of  common  salt  dur- 
ing the  aura  (usually  in  tliese  instances  stfirting  fnmi  the  epigastrium)  has  had 
the  same  effect.  A  patient  of  t>ur  own,  whose  attacks  began  with  a  feeling  of  rec- 
tal tenesmus,  maintained  that  she  could  almost  invariably  Ruppres.s  the  conv\d- 
sionsby  promptly  going  to  stool,  if  she  had  time  and  opportunity.  It  was  for 
merly  a  frequent  manceuvre  to  seek  to  ward  otf  the  attack  by  compressing  the 
carotids;  but  this  usually  fails.  Berger  recommends  the  inhalation  of  nitrite  of 
amyl  at  the  comniencement  of  the  lit,  having  n*|>eatedly  seen  benefit  follow  its  use. 

In  the  '*  status  epilepticus,"  narcotics  aw  the  most  deser\-ing  of  trial,  and  in 
particular  chloroform  or  ether  given  by  inhalation.  Amyl  nitrite  may  also  be  of 
service. 

[It  is  sometimes  desirable  to  withhold  the  knowledge  that  he  is  an  epileptic 
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from  the  patieut,  whose  ordinary  life  should  be  interfered  with  as  little  as  is 
possible. 

Especially  in  cases  characterized  by  headache  and  heat  in  the  head,  Brown* 
Sequard  finds  the  application  of  ice  directly  to  the  back  of  the  neck  and  between 

the  shuiilders  useful.] 

APPENDIX. 

INPANTILE  OONVU1£IONS  (ECLAMPSIA  INFANTUM). 

Convulfiions  in  childhood  are  of  such  frequency  and  importance  as  to  justify 
special  luentiou  here. 

Every  praotitioucr  learas  from  experience  that  the  young  are  especially  pre* 
disposed  to  cou^^ulsions.  Probably  this  is  partly  due  to  excessive  reflex  excita- 
bility of  the  bruin  in  childhood.  Thus  children  not  infi-equently  undergo  con- 
vulsions under  circumshiucos  iti  which  adults  would  very  rarely  have  them. 
They  sometiiues  are  seen  in  children  in  the  begin uing  of  acute  febrile  diseases, 
such  as  pneumonia,  scarlet  fever,  and  me^Lsles,  Tliey  also  occur  from  indigestion^ 
particularly  when  the  st-t>inach  has  been  overloaded:  sometimes  on  account  of 
teething;  or  because  of  iateHtinal  worms.     Here  they  are  in  all  probability  of 

[reflex  origin. 
Convulsions  may  occur  in  very  early  life  without  ascertainiible  cause.  In 
many  cases  they  are  really  the  commencement  of  epileiwy,  as  is  seen  afterward. 
Agam,  they  may  be  due  to  eome  actual  lesion  in  the  brain.  For  example,  if  one 
.jBPcalls  the  initial  stage  of  the  acute  |)oliomyelilis  and  acute  encephalitis  of  children 
^^Jto^  pages  C68  and  7-14),  it  will  not  seem  unlikely  that  ra:my  rapidly  fatal  cases  of 
"convulsions"  are  really  insUiices  «)f  the  diseases  mentioned.  This  point  has  not 
yet  been  at  all  satisfactorily  investigated  by  palhologlyts.  At  any  rate,  it  does  not 
ieem  aatisfaetory  to  us  to  regard  the  **cDdenia  of  the  meninges"  found  in  such 
eases  as  an  independent  dtse^ise  and  the  sufficient  cause  of  death.  Often  convuh 
sons  occur  suddenly  in  children  and  then  cease,  never  to  recur^  without  our 

I  being  able  to  find  any  explanation  of  the  attack.  Elx])erience  shows  that  rachitic 
children  are  especially  liable  to  suffer  from  eclampsia — possibly  because  of  cranial 
rachitie  changes  (?). 
Tlie  symptoms  of  tlie  eclamptic  attacks  are  on  the  whole  analogous  with  those 
of  epileptic  |)aroxysms.  Tlie  child's  eyes  become  staring  and  fixed,  and  thoro 
are  tonic  and  clonic  spasms  of  the  face,  trunk,  and  extremities.  Such  seizures 
may  continue  for  tlays  with  brief  intermissions.  In  such  cases  the  prognt^sis  is 
dubious,  particularly  if  the  child  be  weakly,  but  it  is  by  no  means  absolutely  bad. 
The  cause  and  the  significance  of  the  convulsions  can  seldom  be  determined 

t  immediately. 
Symptomatic  treatment  consists  in  applying  cold  to  the  head,  wet  packs^  sina- 
pisms on  the  chest  and  the  calves  of  tlie  legs,  and  i^erhaps  an  enema  (to  which 
vinegar  may  be  a*lded).  These  measures  genemlly  answer  for  mild  cases.  If  the 
fits  are  very  frequent  and  violent,  we  may  allow  even  small  children  to  inhale 
chloroform,  often  with  great  advantage.  A  dessertspoonful  is  to  be  poured  upon 
a  handkerchief  and  administered  cautiously. 

I  Of  course,  we  must  also  try  to  discover  and  remove  the  cause.     The  att.icks 

due  to  overloading  the  stomach  usually  occur  in  not  very  young  children,  and  are 
apt  to  be  greatly  benefited  by  a  prompt  emetic  or  purge. 
[A  bath  at  a  temperature  of  9()°'95^  while  cool  water  is  app 
seems  often  to  be  of  service ;  if  the  child  Iw  exhausted  by  diari 
bead  should  be  omitted.    In  a  teethiug  child  it  can  do  no  h 
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has  a  very  marked  beneficial  effect  to  lance  the  g-ums  thoroughly.     Enemas  con- 
taining ehloml  with  or  without  bromide  of  potash  are  moro  used  in  this  count 
than  is  cbkiroform  by  inhalution. 

A  drop  of  liilrite  of  auiyl  by  inhalation  is  said  by  Eustace  Smith  to  exert  a  con- 
trolling etlect  on  the  muscular  movements,] 


CHAPTER  II. 

CHOREA. 

(Chorea  Miiittf.    St.  Viiiin''i  Dunci.) 

JEtiology.— Centuries  ago  the  name  chorea  (dance)  was  applied  mainly  to 
those  slranrre  state's  of '"  dancing' mania'' which  were  endemic  in  certain  places. 
being-  due  to  excessive  mental  excitement  and  t<j  the  innate  propensity  to  imita- 
tion. The  specific  for  this  condition  was  held  to  be  a  pilgrimage  to  some  shrine 
of  St.  Vitus.  At  the  present  time,  however^  chorea  is  used  to  deai^^i^^^  a  perfectly 
definite  disease,  of  which  the  cliaracteristic  symptom  is  the  appearance  of  certain 
pe*ju]iur  riiolor  phenomemi  due  to  irritation  of  the  nervous  centers.  It  is  sonje- 
ticnes  cutletl  chorea  minor,  m  conlradisiliDcliou  fi'om  what  was  formerly  termetl 
chorea  major  or  matjna.  Tliis  latttr  is,  however,  not  a  genuine,  indejiendeut  dis- 
ease, but  a  manifestation  of  hysteria  {q.  r.),  or  apparently  in  many  instances  of 
epilepsy. 

Chorea  profier  is  mainly  a  disease  of  chiklren.  It  occurs  most  often  between 
the  fifth  aud  fifteeutli  years,  although  it  may  be  seen  both  earlier  and  later 
There  is  a  slig-htly  greater  liability  to  it  in  girls  than  in  boys.  Hereditary  neiux»- 
pathic  tendenoios  are  ako  a  factor  in  its  letiology,  but  not  u  very  important  oue.^ 

As  to  ctiusjitioUj  in  many  cast:>8  nothing  detiuite  can  be  made  out.  Mental  ex* 
citemeiil,  as  from  friglit,  seems  iu  some  few  instances  to  favor  the  onset  of  the 
tnnible.  It  is  also  certain  that  the  imitative  impulse  will  often  lead  to  clioreic 
movements  in  healthy  children  who  come  in  contact  with  clioreic  jmticnts,  but  it 
is  doubtful  whether  this  '*  imitative  chorea  "  can  l>e  reganlwl  as  true  cliorea.  There 
is  a  very  interesting  connection  between  chorea  and  acute  ai'ticidar  rheumatism. 
Although  the  statement  of  certain  authors,  that  almost  every  case  of  acute  aiiicular 
rheumatism  in  childi'en  is  fid  lowed  by  cliorea,  is  fai*  too  strong,  yet  this  sequence 
is  compai-atively  freijuent.  Chorea  is  sometimes  seen  also  in  children  who  liave 
a  mild  form  of  chronic  rheumatism,  ur  in  such  as  have  vahiilar  c^yxliac  disease, 
whether  preceded  by  articular  rheumatism  or  not.  [Some  observers  claim  ihal 
there  is  an  increased  amount  of  uric  acid  in  the  urine  of  patients  with  chorea,  the 
acid  diminishing  as  the  chorea  subsides, — K.J  Here  chorea  is  seen  as  a  sequel  to 
an  infectious  disease;  perha]>s  this  is  a  hint  of  the  lifjlit  in  which  we  should  Wcw 
apparently  idiopathic  Citses  of  chorea.  [Lewis,  having  stiulied  \'AK\  attitcks  of 
chorea  and  673  of  acute  ai*ticular  rheumatism,  finds  that  the  fewest  attjotcks  of 
chorea  occur  in  October  and  November,  the  greatest  number  in  MaiH:-!!  and  ApriL 
The  greatest  number  of  attitcks  of  rlieumatism  oqqwv  in  April,  the  smallest  in 
the  autumn.  The  frequency  of  attacks  of  both  diseases  seems  related  to  the  num- 
ber of  storm-centers  which  passetl  within  four  hundred  miles  of  tlie  locoliliej^ 
studied,  aud  to  the  mean  actual  barometer  and  mean  relative  humidity.     Over- 


♦  The  to-cttlliiJ  hciiHlitury  or  Iluntington'*  choivfl  is  n  gpccuil  disease.  <  'hmTio  iri">vc»n 
in  many  mcmU-'ni  of  the  aiinit  family  in  ^'veml  tfeneratioiiH.  and  at  mi  ad\i.aiocd  ugts  fi 
forty.    The  diseoso  b  mcuruVAe^  im^  Qi[\Ati\«»/^V>  mtsoXai  d.i&\ATWT<Lti(>n. 
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i^y  acting  with  meteorolo^cal  conditions,  may  be  a  predLspoBin^  but  not  an 

exciting  cause  of  chorea.— K.] 

Women  are  particularly  liable  to  chorea  during  pregnancy.  Chorea  gixivi- 
darttm  is  loost  frequont  in  youtliful  priiuiparfie. 

Clinical  History. — Chorea  usually  bt-gins  gradually,  and  without  any  special 
proiironiata.  Sometimes,  however,  tliere  are  prodromal  symptouis,  chiefly  a  cej*- 
tiiin  mental  depression  and  irritability,  with  indiRix>sition  to  intellectual  effort. 
There  may  be  slight  rhemnatip  pains  or  anorexia,  and  oilier  evidences  of  constitu- 
tional disturlkince. 

Onlinarily,  the  peculiar  motor  disturbances  are  the  first  thing  to  attract  the 
attention  of  the  patient  or  its  pan^nts.  Tlierc  are  involuntary  and  in-epressible 
movemeuts  in  the  most  divei-se  gr<»ups  of  muscles.  Both  single  conti'actions  and 
also  complieatc<l  movements  occur,  iudopeudenlly  of  the  will,  and  in  all  partis  of 
the  body,  now  in  one  place,  now  in  anothej*,  sometimes  in  a  single  member,  and 
sometimes  in  several  at  once.  The  movements  may  be  made  in  rapid  succession, 
or  may  be  sepai-ated  by  long  intervals  of  quiet.  The  facial  muscles  may  be 
involved,  causing  an  occasional  Tt\Tink!ing  of  the  biH>w  or  di.stortion  of  the  mouth. 
Tlie  eyes  or  the  eyelids  may  also  exhibit  involuntary  movementi^.  The  pupils 
are  fi-equently  dilated.  If  the  i)atient  he  asked  to  protrude  his  tongue  and  keep  it 
[uiet,  it  will  often  be  involuntarily  withdrawn  into  the  mouth  or  thrust  to  one 
«ide.  The  tongue  may  even  be  sufficiently  affected  to  impair  speech.  The  laryn- 
geal muscles  have  also  been  ol>served  to  make  choreic  movements.  The  arms  are 
frequently  the  most  affected  of  any  part;  they  are  twisted,  flexed,  elevated,  put 
behind  the  hack— in  short,  moved  in  every  conceivable  way.  The  trunk  is  gener- 
ally but  little  di.sturl>ed  in  the  milder  cases,  but  in  severa  ones  the  whole  body 
participates.  The  patient  stands  up,  lies  down  again,  turns  ui)on  his  side,  etc. 
The  legs  are  seldom  as  nnich  distinbed  as  the  arn»s  and  face,  hut  slight  move* 
ments  of  the  lower  limbs  are  very  frequent— the  foot  is  thrust  forward  or  ex- 
tended, the  knee  is  flexed,  and  so  on.  In  general,  it  may  bo  said  to  be  character- 
istic of  chorea  that  the  abnormal  motor  irritation  usually  affects  a  considerable 
numlxT  of  muscles  simultiuicously,  tlms  exciting  all  S4:)rts  of  combined  movements; 
and,  secondly,  tliat  choreic  movements,  for  the  most  part,  are  not  short  twitches, 
but  take  ]>lace  in  a  manner  decidedly  similar  Ut>  that  of  voluntary  movement.^. 

The  vigor  of  the  movements  vanes  greatly  in  diffewnt  cases.  At  fin?l  they 
may  bo  too  slight  for  the  unpracticed  eye  to  catch.  Many  children  in  an  incipient 
stage  of  chorea  are  im justly  punished  at  school  heeausc  they  write  ill  or  do  not 
sit  (piietly,  Many  eases  aw  mild  thmughout,  never  having  \ery  severe  disturb- 
ance. Others,  though  considerably  annoyed^  can  nevertheless  walk  or  stand 
alone.  In  the  severest  cases,  however,  tlie  whole  body  is  contiimally  in  active 
motion.  The  patient  throws  himself  alxiut  in  bi'd,  and  all  the  extremities  exhibit 
constant  violent  an<l  irregular  moveraent.s.  The  ingestion  of  foofl  is  extreniely 
difficult,  sleep  is  distm'bed,  and  the  patient's  flesh  and  strength  are  rapidly  and 
greatly  ihminisbed. 

Further,  each  individual  case  pj'csents  variations  in  severity  at  different  times. 
If  the  patient  be  left  quietly  to  himself,  tlie  contractions  ait?  comi>ai*atively  very 
slight.  As  st>on  as  ho  is  conscious  of  being  watcViwl  or  as  soon  as  any  one  speaks 
to  him,  his  comlition  usually  becomes  much  w«»i*se.  During  sleep  the  choreic 
movements  cease  altogether. 

In  many  cases  all  the  voluntary  muscles  arc  involved;  but  sometimes  the  dis- 
ease is  limited  to  certain  groups  i»f  musc^lea.  Very  frecjuently  Uw  distm'banco  is 
mainly  unilateral  (hemichorea);  the  opposite  side  of  the  lK)dy  then  exhibits  few 
involimtary  movements,  or,  it  may  lie,  none.  As  already  stated,  the  face  and 
upper  extremities  are  ufteu  more  affected  than  the  trunk  «axdV>^^^\vc£^^. 
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These  motor  disturbances  often  constitute  the  sole  op  the  predominant  symp- 
tom of  chores.  There  is  hardly  ever  muscular  weakness  or  paralysis.  It  is 
remarkable  how  little  feeling  of  fatig-uc  there  UKually  is,  despite  the  incessant 
activity.  In  a  few  cases  only,  of  g"enuine  chorea,  have  we  seen  actual  |)a ptosis, 
affecting,  for  instance,  one  arm,  or  in  hemichorea  the  same  half  of  the  body. 
Sensation  is  unimpaired.  The  reflexes  do  not  exhibit  striking  peculiarities.  The 
tendon  reflexes  we  have  sometimes  found  to  he  noticeably  diminished,  although 
in  other  instances  Ihey  were  iionnaL  There  may  be  isolated  spots  in  the  spinal 
column  tender  on  pressure,  but  tliLs  is  not  at  all  constant.  Tliat  chorea  may  be 
complicated  by  arthritis  and  valvular  cardiac  disease  has  already  been  stated. 
Some  caution  should  1>g  exercised  in  nialdnga  diagnosis  of  cardiac  lesion  here,  for 
exijerience  shows  that  choreic  patients  are  apt  to  have  functional  murmurs  and 
slightly  irregular  caifliac  action.  [Osier  has  found  that  the  endocarditis  of  chorea 
is  very  apt  to  lead  to  organic  valvular  disease.  Of  110  clioi*eic  patients  that  he 
examined  moi-e  than  two  years  after  the  attack,  54  presented  sigus  nf  organic 
heart  disease. — K.J  The  temperatui*e  is  not  elevated^  in  spite  of  the  cunstant 
muscular  contractions,  nor  is  the  amount  of  urea  exci-eled  by  the  kidneys  in- 
creases!. 

Sligltt  mental  disturbance  is  frequently*  observed.     The  patient  is  often  rud 
peevbh,  capricious,  incapable  of  mental  exertion,  irritable,  and  inclined  to 
but  any  great  or  permanent  impairment  of  intellect  is  very  exceptional  indeetL 

The  entire  pn>cess  generally  occupies  several  mouths.  In  mild  cases,  however, 
recovery  may  ensue  at  the  end  of  a  few  weeks,  while,  on  the  other  hand,  c 
may  hist  a  year  or  even  longer.  Variations  in  the  intensity  of  the  ehoresj 
often  vvituessed.  TTaese  are  sometimes  sixmtaneous,  and  sometimes  ai'e  due  to 
outward  influences.  Even  when  the  tlis^ease  is  apparently  extinguished,  we  must 
be  prepared  for  a  possible  rcla|>ae.  The  disease  may  appear  repeatedly  in  tlie 
ooui'se  of  a  few  years,  in  such  a  way  that  it  is  not  easy  to  determine  whether  the 
different  attacks  are  relapses  or  new  illnesses.  The  protracted  cases  are,  as  a  rule, 
comparatively  mild;  and  many  cases  that  begin  with  great  violence  end  compara- 
tively early,  lii  adults,  however,  we  have  met  with  some  rather  severe  cases  which 
were  very  chronic,  and  seemed  at  last  to  become  stationary. 

The  termination  of  chorea,  in  the  great  majority  of  cases,  is  favomble.  Now 
and  then  severe  c^scs  do  occur  which  end  in  death.  In  these  the  choreic  move- 
ments are  extremely  violent.  The  patient  is  tossed  alxmt  in  his  bed,  and  can  eat 
little  and  sleep  none.  We  have  ourselves  observed  threti  snch  erases,  in  girls  four- 
teen to  seventeen  years  of  age,  which  pn^ved  fatal  within  the  firet  two  or  three 
weeks.  Two  died  from  general  exhaustion  and  collapse,  and  the  third  frtim 
gangrene  affecting  numerous  cutaneous  traumatic  lesions,  which  had  occurred 
despite  everj'  possible  precaution. 

Nature  of  the  Disease.— All  cases  of  genuine  chorea  thus  far  examined  by 
pathologists  have  failed  to  furnish  any  lesions  which  can  be  regarded  as  essential. 
In  the  three  cases  above  mentioned  the  autopsy  revealed  absolutely  nothing 
abnormal  in  the  central  nervous  systen^.  We  are  at  present,  thei*efore,  obligetl  to 
classify  chorea  as  a  "  neurosis" — tliat  is,  as  a  disease  that  produces  functional  dis- 
turbances, for  which  latter  there  is  n<i  anatomical  basis  loaown  to  us.  The  aym 
toms  themselves  show  that  the  disorder  niusi  afFect  principally  some  motor  regii 
of  the  nervous  system ;  but  just  which  motor  region  is  involved  can  at  pi-esent 
only  be  conjectured.  It  seems  very  pitibable,  however,  that  the  true  seat  of  chorea 
Ls  to  be  sought  in  the  brain.  In  the  fii'st  i>lace,  the  frequent  occurrence  of  hemi- 
choixja  would  indicate  this;  as  would  als<^>  the  fact  that  slight  mental  anomalies 
lire  fi-equently  combined  with  chorea;  and.  finally,  "choreiform"  movements  may 
occur  as  the  sole  symptom  of  undoubted  cerebral  disease,  aa  in  post-hemiplegio 
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heraichorea.  We  have,  however,  do  hint  as  to  whether  the  motor  regions  in- 
volved are  those  located  in  the  cortex,  or  others.  The  surmise  has  quite  often 
been  expressed  that  chorea  is  due  to  embolism  of  a  mild  type;  but,  in  our  opinion, 
this  view  lacks  proof  entirely,  and  is  even  impmbable.  As  already  s^-^iid,  it  may  be 
that  the  connection  existing^  between  chorea  and  acute  articular  rheumatism  will 
thi%>w  srmie  light  upon  the  nature  of  the  former  disease. 

[Money  has  produced  choreic  movements  in  dogs  by  the  injection  of  starch 
into  the  cartitids,  thus  causing  embolism  of  minute  cerebral  vessels.] 

DlAgnoslB.— The  diagnosis  is  almost  always  easy,  and  it  can  often  be  made  at  a 
glance.  The  motor  symptoms  of  athetosis,  paralysis  agitans,  aud  of  alcoholic, 
senile,  saturnine,  and  mercurial  tremor  are  so  characteristic  as  Ut  be  readily  dis- 
tinguished from  the  movemeots  of  chorea.  It  is  not  difficult  to  perceive  the 
difference  between  genuine  idiopathic  chorea  and  the  symptomatic  choreiform 
movenientii  t)ccasioned  by  some  other  cerebral  lesion. 

Prognoaia.— /Vs  has  been  stated,  the  pi'oguosis  is  almost  invariably  favorable, 
although  the  disease  may  prove  very  tedious.  The  possibOity  of  relapses  should 
be  bcu'ne  in  mind.  The  prognosis  is  doubtful  only  in  the  worst  cases  of  acute 
chorea,  where  there  is  great  and  rapid  failure  of  the  general  health. 

Treatment. — ^Even  in  mild  cases  the  patient  must  be  kept  from  school  and  at 
home,  in  order  to  avoid  all  unnecessary  excitement  from  ridicule  and  the  like. 
If  the  choi-ea  be  only  moderately  severe,  it  is  not  necessary  that  the  child  should 
be  in  bed;  we  may  even  allow  modei-ate  exercise  in  the  open  air.  Where  the 
motions  are  "violent,  we  should  seek  to  guard  the  patient  from  self-injury  by  meana 
of  pillows  and  cushions. 

Among  the  remedies  recommended  for  chorea,  the  chief  place  is  occupied  by 
arsenic  and  potassic  bromide.  Arsenic  in  particular  seems  often  to  V)e  of  value. 
We  give  Fowler's  solution  in  water;  beginning  wjth  five  drops,  t\vo  or  thi-ee  times 
a  day,  we  gradually  increase  to  eight  or  ten  di-ops.  [In  severe  cases  much  larger 
doses  may  be  given.  It  should  be  pushtni  up  to  twenty  drops  or  mure,  stopping 
for  twenty-four  hours  if  symptoms  of  poisoning  api>ear,  and  beginning  again  at 
the  same  dose.  It  should  be  fi*eely  diluted.— K.}  In  chikh-en  under  six,  the  dose 
should  be  made  somewhat  smaller.  If  the  child  bo  anannic,  iron  may  be  given 
in  addition ;  or,  if  there  be  great  restlessne.^  and  loss  of  sleep,  narcotics  may  also 
be  adniinistered.  Antipyriue,  in  doses  of  seven  to  fifteen  grains  {frrm.  0"5-l'0) 
#e%^eral  times  a  day,  is  sometin^es  of  distmct  service  in  severe  cases.  We  may 
especially  if  arsenic  fail,  try  bromide  of  potassium  in  large  doses,  a  drachm 
Cgrm.  3-5)  a  day.  Numerous  other  drugs  have  been  recommemlwl :  oxide  of  zinc, 
valerianate  of  zinc,  nitrate  of  silver,  and  sulphate  of  copper.  At  present  they  are 
very  rarely  used;  but  Riess  has  lately  recommended  physostigmine,  one  sixth  to 
one  third  of  a  grain  a  day  (grm.  0*001-0-002!),  best  sulxrutaneously.  [Sulfonal, 
three  to  five  grains  fgrm.  0'2-0"4)  three  times  a  day.  acts  well,  as  an  adjuvant  to 
arsenic,  in  cases  where  there  is  much  excitement.  Exalgine,  two  or  three  grains 
(grm.  01-{)*2)  three  times  a  day,  has  recently  been  recommended. — K.]  If  the  dis- 
ease occur  as  a  sequel  of  articular  rheumatism,  we  may  try  salicylic  acid.  Nar- 
cotics should  be  employed  very  cautiously  in  chorea.  Although  chloral  has  been 
I'ccently  recommended  for  grave  cases,  there  are  instances  known  where  this 
remedy  has  been  followed  by  unfortunate  results. 

Hydrothera pen  tics  of  a  mild  kind  do  good,  and  can  easily  }>e  carried  out  in 
most  instances.  Thus,  we  may  use  lukewarm  baths,  a  wet  pack,  or  gentle  spong- 
ing with  water  at  72^-82^  (18''-22'*  R.)  to  great  advantage. 

Electricity  may  also  l^e  tried,  A  feeble  current  of  galvanic  electricity  is  ap- 
plied to  the  head  (in  the  region  of  the  motor  centers),  or  the  spinal  cord  is  gal- 
vanized.    If  there  be  points  along  the  spinal  column  where  pressure  causes  pain. 


ISi 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


it  b  said  to  be  an  excellent  plao  to  apply  the  anode  to  ihem;  but  the  results  of 
electrical  treatment  ai'e  seldom  very  brillmut. 

In  the  chorea  of  pregnancy,  which  sonictimea  is  a  very  violent  disease,  the 
aaine  i-emedies  may  be  employed.  If  they  do  no  g"ood,  artificial  deUvery  may 
be  required;  after  which,  us  we  have  ourselveb  once  observed,  there  may  be  a 
rapid  alwitcment  of  all  symptoms. 


CHAPTER  III. 


FARALT8I8  AOITAN8. 

(Shatinff  Ftiley.    Ihthinsoti'a  I)iscau>) 

JEtiology.^In  1817  Parkinson  described  for  the  first  time  a  disease  which  h^ 
named  the  "shaking  palsy."  It  is  not  of  very  freijuent  occiirreuce,  and  as  yet 
little  ha.s  been  a-scertaiuetl  with  reerard  to  its  ietiolo^y.  In  most  cases  it  develops 
very  gmdtially^  without  any  demoustiiible  cause.  It  almost  al  ways  attacks  elderly 
pei'sous,  being  vei'y  rare  befow  the  thirty-tiftli  year.  Sex  does  not  seem  to  exert 
any  g-i-cat  predisposing^  influence.  Heifditiiry  neuropathic  tendencies  can  Indeed 
b^  traced  in  some  instances,  but  are  certainly  of  less  potency  in  paralysis  agitanjs 
t!ian,  for  instance,  in  epilepsy.  Special  exciting"  causes  have  fiometime.**  been  ob- 
served, such  as  catching  cold,  violent  emotional  excitement,  and  Imumatic  infiu- 
cuces,  among  the  latter  injury  to  the  nerves,  burns,  etc.  Berger  reixjrts  two  cases 
when^  the  fii-st  symptoms  appeured  after  ^u  acute  febrile  dij^ease  (typhoid  fever). 

Clinical  History. — Paralysis  ajj^itans  has  two  characteristic  symptoms,  viz.,  (1) 
p(!culiar  evidences  of  motor  irritation,  evinced  by  ti*emor,  and  (2)  a  condition  o^h 
stiffness  and  persistent  shortening  of  certain  muscles,  consequent  upon  which  is^^H 
series  of  peculiar  motor  phenom(»na.  .  ^^^ 

The  trembling  is  generally  the  earliest  symptom  to  attract  the  patient*8  atten- 
tion. It  usually  begins  in  the  hands,  especially  in  the  right  hand,  and  then 
gradually  involves  the  arm  and  leg  on  the  .same  side,  next  the  other  arm  and 
leg,  and  finally,  in  well-marked  cases,  the  entire  body.  The  form  of  tremor  is 
very  chara?U.'ri8tic.  There  are  rapid,  uniform,  oscillatory  movements  nf  varying 
extent.  The  tremor  is  u.sually  greatest  in  the  hands  and  arms.  At  the  same  time 
tlie  thumbs  and  half-flexed  lingers  exhibit  a  movement  which  HUggesis  spinning 
or  pill-rolling.  The  forearm  is  gener<illy  flexetl  and  extended  in  rapid  alterna- 
tion, but  it  IS  always  very  dillieult  to  determine  just  what  muscles  contract.  With 
regard  t<i  the  trunk,  it  is  often  a  question  whether  its  tremor  is  of  indeiTendent 
origin,  or  due  merely  to  the  motion  of  the  extremities.  Chiircot  states  that  the 
head  and  the  facial  muscles  aie  never  implicated,  but  there  is  doubt  about  this 
point.  We  oui'sclvcs,  as  well  as  other  observers,  have  repeatedly  seen  inde|>end- 
ent  tremor  of  the  head.  As  to  the  face,  the  muscles  about  the  chin  seem  to  sutTer 
chietly. 

The  trembling  of  paralysis  agitans  is  almost  continnous.    It  may,  indeed, 
for  a  mument  in  a  limb,  but  only  to  recur  immediately.     The  quieter  the  patiei 
is,  in  mind  and  Ixwly,  the  le.ss  violent  are  the  movements.     If  he  is  excited,  or 
begins  to  speak,  or  is  watched,  the  tremor  at  once  becomes  exaggerated,  and  may 
be  violent  en,ough  to  jar  the  whole  body  vehemently.    Active  motion  dt>es  not  in 
tensify  the  tremor.    On  the  contrary,  it  may  often  be  observed  that  the  trembling 
abates  when  the  muscles  undergo  vigorous  voluntary  contraction,  as  when  « 
weight  is  lifted,  or  the  hand  of  another  is  firmly  grasped. 
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Tlie  second  symptom  is  almost  more  characteristic  than  the  first.  It  consists  of 
a  peculiar  rigidity  of  the  muscles.  We  generally  notice,  even  in  the  face,  pecul- 
iar tension  of  tlie  muscles.  This  often  produces  a  stolidity  of  expression,  so  that 
the  emotions  ai-e  less  clearly  depicted  than  upon  the  countenance  of  a  liculthy  per- 
son. The  head  gradually  becomes  moi-c  and  moPR  flexe<i.  When  tlie  dijsease  has 
lasted  some  years,  the  chin  may  even  rent  uix>n  the  steniura.  The  mascles  of  the 
trunk  and  extnnuities  also  stiffen  gratlually,  and  lend  to  peculuir  and  almost 
pathognomonic  apijcamnces.  The  body  Is  bent  over  forward;  the  arnjs  cling  to 
the  trunk,  and  arc  flexed  at  the  ellxjw- joint;  the  finf^rs  are  He.ved,  especially  at 
the  melacarpo-phalanjtreal  joint;  the  thumlis  rest  afrainst  the  fiiijopers,  as  if  holding 
a  pen,  or  else  are  flexed  inwai'd  uifMin  the  palm;  and  the  legs  are  somewhat  bent 
at  the  knee.  The  atx-oinpanying  picture  (Fig.  107i  is  fnmi  the  photograph  of  a 
patient  who  wius  fi>r  a  long  time  under  ohservation  at  the  cliuique  in  Leipsic,  and 
gives  a  goo<l  representation  of  the  chai*acferistir  posture. 

The  stiffness  of  the  muscles  also  opei*at*?s  to  impair  motion  in  various  ways.  In 
particular  all  movements  of  the  trunk  are  greatly  impeded.  In  ailvanced  ca^ 
the  patient  can  not  got  ujwu  his  feet,  if  he  ia  lying  in  bed,  without  help.  Inasmuch, 
however,  as  the  iiniLScuIar  strength  usually  remains 
gtMxl  {mde  itifra\,  he  requires  to  exert  l>ut  a  flight  tnic- 
tjon  upon  8ome  helping  hand  in  order  to  attain  an  erect 
posture.  On  the  other  hand,  the  patient  is  often  utterly 
unahle  to  turn  in  bed  from  one  side  to  the  other.  In 
severe  cases,  therefore,  it  is  often  necessary  to  alter  the 
patient's  position  several  times  in  a  night,  especially  as 
lying  long  in  one  attitude  makes  him  feel  very  unciwiy. 
If  the  patient  is  in  a  chair,  he  can  not  get  up  of  him- 
self, because  it  is  impossible  for  him  to  bend  his  body 
forwanl  in  the  nec^sary  manner;  but  with  just  a  little 
help  he  can  stand  up,  and  is  then  able  to  walk  alone  or 
even  to  run.  Then,  since  the  flexion  of  the  trunk  for. 
ward  brings  the  center  of  gravity  forw^ard  also,  and  the 
trunk  can  not  be  sufficiently  bent  backward,  he  is  apt 
to  "  get  a-going,"  so  tliat  he  can  not  stop  until  hebrings 
up  against  a  post  or  a  wall.  If  such  a  patient,  with  a 
considerable  degree  of  anteflexion  and  rigidity  of  the 
trunk,  is  slightly  pushed  from  behind,  he  will  have  to 
start  into  a  run  to  avoid  falling.  This  phenomenon  is 
termed  "propulsion."  A  jmsh  backward,  which  brings 
the  center  of  gravity  behind  the  point  of  support,  is 
very  likely  to  make  such  a  patient  fall,  as  he  will  sel- 
dom succeed  in  moving  backwai'd  fast  enough  to  i*e- 
cover  his  balance  treti-opulsion ).  Both  propulsion  and 
retropulsion  are  conceived  by  Chaix*ot  to  bo  *'  forced 
movements"  fsee  page  541)  in  the  strict  sense  of  the 
term.  We  are,  however,  convinced,  as  the  result  of 
numerous  observations,  that  these  phenomena  can  in 
every  case  l>e  explained  simply  by  the  merhanical  con- 
ditions   arising    from  displacement  of  f  f  of 


gravity.     Aj^in,  the  reason  why  many  p* 


Fio.  107  — rhiinu'tiipistlc  T»f«»illon 
of  llie  boily  in  iiurulytua  tLgi 

tuna. 

prone  to  keep  their  arms  be- 
hind them  as  thej'  walk  is  tbil  sucii  u  )KJHitiori  coiitrihut*«  slightly  toward  bring- 
ing the  center  of  gravity  farther  backwa» 

The  movements  of  the  cxtw^mitiiT  ''«)se  of  the  tinmk, 

but  they  often  betray  a  certoid  ali>v  The  strength  of 
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tbe  muscles  may  be  preserved  for  a  long  while,  but  ofteo  there  is  at  last  evideni 
paresis.  Even  iu  the  eiirly  st-ages  of  the  disease  the  muscles  may  become  easily 
fatigued.  Tlie  impairment  of  facial  expression  has  already  been  referred  to.  In 
many  cases  tbe  muscles  of  the  eye  also  seem  to  participate  in  the  riipditj',  makinc 
it  ditlicult  for  the  eye  in  reading  to  follow  rapidly  along  each  line,  or  to  pass  from 
the  end  of  one  line  to  the  commencement  of  the  next.  [The  voice  is  often  affected ; 
the  patient  talks  in  a  hig^h-pitched  monotone. — K.] 

The  muscular  rigidity  is  almost  more  characteristic  of  paralysis  agitans  than  is 
the  tremor.  Indeed,  there  would  seem  to  bo  cases,  as  we  have  ourselves  observed. 
where,  at  least  for  a  time,  the  jjosture  of  the  patient  is  typical,  and  yet  there  is  no 
trembling.  Such  cases  might  be  called  parxilijsis  agitans  sine  agitattone.  In 
uncomplicated  cases  all  other  nervous  functions  remain  perfectly  normal.  Sensa- 
tion is  never  impaired.  Someliines  some  pain  is  felt  at  the  commencement  of  (he 
disease,  particitlarly  in  the  shoulders.  There  Is  no  striking  disturbance  of  reflex 
action  nor  of  the  bladder.  In  a  few  cases  of  paralysis  agitans,  cerebral  and  men- 
tal symptoms  have  been  observed^  but  they  are  so  rare  that  it  is  impossible  to 
say  whether  they  belong  to  the  disease  or  m^  mei-ely  accidental  complications.  It 
is  also  noteworthy  that  many  patients  complain  of  a  subjective  feeling  of  excess* 
ive  warmth.  The  internal  temperature  is  normal;  but  it  is  said  that  the  tem- 
perature of  the  surface  of  the  body  is  frequentlj"  somewhat  elevated.  SometixDes| 
there  is  a  tendency  to  excessive  perspiration.  [Mv*sse  and  Banal  have  found  that' 
the  excretion  of  urea  and  the  total  excretion  of  phosphoric  acid  is  increased  in 
paralysis  agitans,  but  that  the  excretion  of  imj>erfectly  oxidized  phosphoric  acid  is 
diminished,  thus  showing  that  there  is  increased  combustion. — K.] 

The  disease  runs  a  very  chrtmic  course,  perhaps  for  twenty  years  or  more. 
From  the  firsts  it  keeps  on  slowly  but  gradually  developing.  The  s>Tnploms 
rarely  exhibit  marked  alterations  of  mildness  and  severity,  but  for  long  periods 
the  progre.ss  of  the  dise<i.sp  may  be  ai>parently  an*ested.  Recovery  has  never  yet-i 
been  observed.  The  final  and  fatal  termination  is  not  brought  about  by  the  di»-^ 
ease  itself,  but  is  due  to  some  intereurront  alTectiou  or  to  general  marasmus.  The 
original  of  the  altove  picture  came  to  a  pitiable  end  by  tumbling  face  downward 
into  a  puddle  of  water.     He  could  not  get  up,  and  was  drowned. 

Nature  of  the  Diiease. — The  true  nature  of  the  disease  is  imknown.  Inasmuch 
as  the  disorder  is  purely  a  motor  one,  the  corresponding  lesions  must  be  soughi.| 
somewhere  in  the  mott^r  system.  As  yet,  however,  post-mortem  examinations  of' 
the  nervous  sy.stem,  even  witli  the  micrcxscope,  have  revealed  no  deOnite  cliauges. 
We  must,  therefore,  confess  that  we  have  even  had  a  doubt  whether  it  is  justifl- 
able  to  claim  that  pai-aly-sis  agitans  is  an  affection  of  the  nervous  system  at  all,  or 
whether  it  may  not  possibly  be  of  purely  nm.scular  origin.  Certainly  it  would 
not  be  impossible  for  abnormal  processes  in  the  muscles  to  excite  the  tremor  and 
tonic  contraction.  But,  as  has  been  said,  there  is  at  present  no  ground  for  decid- 
ing this  question;  we  would  merely  suggest  it. 

[Borgherij]i  has  found,  at  the  autopsy  of  a  case  of  paralysis  agitans,  an  increase 
in  the  nuclei  of  the  vessels  of  the  brain  and  corI,  with  changes  in  their  caliber, 
and  hyperplasia  of  the  intei'stitial  tissue  aftecli ng  the  nerve-elements,  the  hyper- 
plasia being  most  marked  in  the  motor  ti'act.  The  gray  axis  and  the  white  matter 
r>f  the  pous,  medulla,  and  cord  were  affected.  An  increase  of  connective  tissue 
was  noted  also  in  the  muscles. — K.J 

DiagnoBii.— Any  t^T^ical  case  of  paralysis  agitans  can  be  easily  and  cei-tainly 
recognized.     The  important  factors  are  the  iiecutiar  tremor,  the  characteristic  « 
riage,  and  the  rigidity  of  the  muscles  of  the  trunk  and  extremities.     It  was  fop-' 
merly  a  difficult  mntter  to  distinguish  between  paralysis  agitans  and  multiple 
ficlerasis;  but  to-day  the  peculiarities  of  the  two  diseases  are  better  known,  and 
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confusion  is  seldom  poesible,  The  character  of  the  tremor  varies  in  tho  two.  In 
liaralysts  agitaua  it  persists  even  when  the  patient  ts  quiet,  and  it  is  decidedly  oscil- 
latory.  The  motion  in  multiple  st-lerosis  (q.  v,)  is  almost  always  an  intention 
tremor  only;  aml^  what  is  of  still  greater  importance  in  distioguishingf  between 
them,  the  general  api>ea«'anees  of  the  two  diseases  are  essentially  unlike. 

Treatmeat— As  has  already  been  implied  above,  we  possess  no  means  of  con- 
trolling' the  dise-ase.  In  most  cases,  therefore,  the  treatment  is  conHned  to  general 
hyg'iouic  measures.  Good  may  be  done  by  lukewarm  baths  of  considerable  dura- 
tion, and  by  gentle  massage  of  the  muscles.  Among  internal  remedies  Krb  has 
lately  i-ecommended  hyo.scitie,  as  having  the  mo.st  palliative  and  soothing  in- 
fluence. It  is  best  given  subcutaneoualy,  and  we  must  always  begin  with  very 
small  doses,  as  otherwise  unpleasant  symptoms,  such  as  vertigo,  headache,  etc.» 
may  arise.  We  inject  a  twentieth  to  a  twelfth  of  a  grain  (mgr.  H)  in  aqueous 
solution  (solution  of  hyoscine  muriate,  1  Uy  1,000,  seven  to  fifteen  minims).  If  well 
borae  we  can  cautiously  increase  the  dose.  [Atropine  has  I'ecently  shown  good 
results,  especially  when  given  subcutaneously,— K.]  Arsenic,  ergotine,  potassic 
bn>mide,  physr^stigmine,  and  curare  may  also  be  tried.  If  electricity  is  to  do  any 
gfjod  at  all,  the  case  must  be  a  recent  one.  It  is  said  that  in  some  instances 
Htretching  of  the  nerve^s  has  diminished  the  tremor  considerably;  but  our  own 
observations  would  not  lead  us  to  recommend  the  procedure  in  this  disease. 


CHAPTER  IV. 


ATHETOSIS. 

In  1871  the  American  neurologist  Hammond  descriljed  under  the  name  of  athet- 
osis (c1&4tw^  without  fixed  position)  a  peculiar  symptom  of  irritation  of  the  motor 
centers,  ditfering  in  a  charactei-istic  manner  from  all  other  forms  of  invohintary 
movements,  including  the  epileptiform  and  choreic.  The  movements  of  athetosis 
('see  page  541 )  jtrtii  often  very  complicated  and  peculiar.  The  part  affected  by  them 
is  in  continuous  unrest.  If  the  facial  muscles  (usually  those  of  the  lower  divis- 
ion of  the  fr»,cial  nerve)  and  the  muscles  of  mastication  be  attacked,  the  face  and 
mouth  aiTi  constantly  being  twisted  and  distorted.  If  the  tongue  suffer,  as  in 
one  case  which  we  saw^  speech  is  difficult  and  indistinct.  If  the  muscles  of  the 
back  of  the  neck  be  implicated,  tlie  head  is  usually  drawn  backward  or  to  one 
aide,  and  is  turned  and  twisted  in  all  sorts  of  ways.  Most  characteristic  of  all, 
however,  are  the  movements  exhibited  by  the  hand  and  fingers  when  atrectcfl. 
The  fingers  are  incessantly  being  separated,  extended,  flexed,  and  intertwined, 
assuming  the  oddest  positions.  The  accompanying  pictures  may  serve  Uy  illustrate 
this  (vide  Fig.  108).  The  character  of  the  movements  reveals  that  the  interossei 
must  be  chiefly  involved.  It  is  a  very  fi-equent  result  of  the  unceasing  stretching 
of  tiie  articular  ligaments  of  the  tlngers  that  at  last  the  articulations  become 
relaxed  to  such  a  degree  as  to  permit  of  hyjx^rextension  of  the  flngoi's,  which  it  is 
impossible  for  a  healthy  person  to  imitate.  The  arms  are  generally  less  severely 
affected  than  the  hands;  and  in  the  lower  limbs  the  trouble  is  not  often  so  severe 
as  in  tlie  upper.  The  toes  may,  however,  exhibit  motions  analogous  to  those  of 
the  fingers. 

Although  in  general  the  movements  are  continuous,  their  vigor  frequently 
varies.  Thus  they  almost  always  ai*e  aggravated  if  the  patient  becomes  excited. 
During  sleep  they  genemlly  cease,  although  in  certain  instances  they  have  jxjr- 
iisted  even  thou,  only  being  diminished.     When  voluntary  motions  are  beiag 


what  is  known  as  jKjst- 
hemiplegic  chorea,  or  bet- 
ter, iK>st-hcmipIcgic  hemi- 
ath  Ptosis.  Tliis  i&.  to  be 
sure,  a  very  rare  sequel  to 
the  oitliiiary  hemiplegia  of 
elderly  persons,  but  follow* 
rather  infantile  paralysij 
of  cerebral  origin  (vide  p. 
744).  Sometracesof  nr '  ' 
osis  are  seen  in  a  mfijii  n 
of  the  cases  of  infantile 
hemiplegia. 

Idio}»athic  athetosia  ik 
rare.  Here  the  peculiar 
movements  are  the  chief, 
if  not  the  sole,  symptom  of 
disease.  A  few  cases  of 
this  sort  have  been  re- 
]x»rtcHi  where  the  athetosis 
began  without  known 
cause,  and  usually  was  lim- 
ited to  some  one  region. 
It  attacked  elderly  individ- 
uals who  were  previously 
healthy.  Of  especial  im- 
ix)rtanc«  ie  an  api^arently 
congenital  form  of  atheto- 
.sis,  dating  from  the 
est  infancy.  Of  this 
have  ourselves  seen  sevei 
instances,  which  closelj 
resembled  one  another. 
The  condition  is  a  perma- 

Pio.  lOa— Example  of  the  pORition  of  the  nnireni  in  llws  moTemenla  df    »jgu^  qj^^_  jjot  progressive 
atiif*Ui«iB  (personal  observation}.  '  \  •»  / 

nor,  on  the  other  band, 
capable  of  any  great  omeHoration.  The  movements  are  alniost  always  most  pro- 
nounced in  the  face,  head,  and  fingers.     There  are  no  other  nervous  distui'btUM 
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neither  paralysu}  nor  impairment  of  sensation.  The  intelligence  of  the  i^atient 
may  or  may  not  he  be!ow  par. 

Of  the  miture  of  athetosis,  or  the  locality  or  nature  of  the  irritation,  wo  possess 
no  irifiirnmtion  na  yet.  It  is  extremely  probable  that  the  lesion  is  in  every  case  a 
cerebml  one.  Perhaps  it  is  in  the  cortex.  In  symptomatic  athetosis  we  find 
IM3st  mortem  the  changes  caused  by  the  orij^nal  trouble.  In  idiopathic  athetosis 
no  changxjs  have  thus  far  been  rei>orte*l.  In  a  case  of  our  own  which  came  to 
aut«»p.sy,  alj«t>lutely  nothing  abnormal  was  found  in  the  brain.  The  patient  was 
an  elderly  female,  who  displayed  typical  movements  of  the  arm  and  hand. 

It  is  nc»t  yet  known  whether  reccjvery  is  possible.  A  certain  amount  of  improve- 
ment sometimes  follows  the  administration  of  Fowler's  solution,  bromide  of  potas- 
sium, or  galvanism. 


CHAPTER  V. 


TBTANY. 

(lat^frmiUtfU   TcUuiu*.     TeianUla.) 


■  -Etiology. —Tetany,  a  name  orig:inating  with  Copviaart,  is  applied  to  a  peculiar 

I        neurosis,  characterized  mainly  by  paroxysuial  tonic  convulsions  in  certain  groups 

■  of  muscles.     The  disease  attacks  by  preference  children  and  young  adults  between 
f        fifteen  ami  thirty  years  of  age.     The  physiological  processes  peculiar  to  tlie  female 

sex  seem  to  have  an  especial  tendency  to  excite  the  disorder.  It  i.H  comparatively 
so  frequent  in  nursing  women  that  Trousseau  has  called  it  '' contrc^iui^  des 
'nour-riceji.^' 

IAmouig  exciting  causes,  catching  cold  deserves  particular  mention.     Hence  the 
earlier  observers  describe  the  disease  as  '*  interniittcmt  contracture  of  rheumatic 


origin."    In  other  cases  the  disorder  has  appeared  as  a  sequel  to  other  acute  dis- 


eases, snch  as  typhus  or  typhoid  fever,  smallpox,  and  intestinal  troubles.  A  very 
remarkable  fact  was  pointe4l  out  by  N.  Weiss — namely,  that  tetany  is  apt  to  fol- 
low operative  extirpation  of  goitre.  No  explanation  of  this  has  yet  been  discov- 
e»*ed.  Reportjs  from  various  quarters  give  enlor  to  the  idea  that  tetany  may 
sometimes  be,  to  a  certain  extent,  epidemic.  It  must  be  confessed,  however,  thai 
it  is  somewhat  doubtful  whether  the  attacks  referred  to  were  genuine  tetany. 
We  are  also  inclined  to  believe  that  endemic  influences  may  promote  its  ixrur 
rence  At  any  rate,  the  published  accounts  would  seem  to  indicate  that  tetany  is 
much  more  fi'equeot  in  Heidelberc?  (Erb,  F.  Schult^te),  Breslaii  (Berger ),  and 
Vienna  (N,  Weiss),  than  in  Leipsic,  for  instance,  where  it  is  one  of  tlie  very  rarest 
nervous  diseuses. 

Clinical  Hiitory.— Tlie  paroxysm  of  tetany  usually  has  certain  prodromata, 
consisting  of  slight  general  discomfort  and  pain,  and  of  a  feeling  of  weakness  and 
stiffness,  most  marked  in  the  arms.  These  symptoms  last  some  hours  fat  least) 
before  the  true  convulsive  stage  begins.  Tlie  upper  extremities,  and  more  par- 
ticularly the  fingers,  almost  always  suffer  first;  and  then,  after  the  arms,  the 
lower  extremities  become  involved.  Tlie  spasm  usually  affects  the  toes  before  it 
seizes  upon  the  other  parts  of  the  leg.  The  symptoms  are  almost  invariably 
bilateral  and  symmetrical.  Exceptionally,  the  disturbance  commences  in  a  lower 
limb,  or  is  confined  to  one  side  of  the  body.  In  most  cases  the  flexor  muscles  are 
predominantly  affected,  giving  rise  to  very  characteristic  postures.  The  fingers 
are  in  apposition  with  one  another,  and  placed  as  if  holding  a  pen,  or,  as  Trous- 
seau says,  as  if  the  band  were  about  to  be  thrust  into  the  vagina,  during  labor. 


790 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


The  hands  are  flexecl,  the  elbows  are  also  slightly  flexed^  and  the  upper  arm  in 
severe  cases  is  pressed  ao:ainst  the  chest.  In  the  lower  extrerailies,  the  toes  are 
flexed,  and  tlie  feet  are  in  the  posture  of  talii>es  equiniis.  The  tnuselefi  of  the 
thigh  rai-ely  sutler.  The  same  is  tnie  of  the  trunk,  face,  and  diaphragm.  The 
main  characters  of  a  typical  attack,  such  tts  has  just  been  sketched,  appl^  to  all 
but  a  few  cases. 

The  intensity  of  the  tonic  spasm  is  very  great.  The  affected  muscles  feel  as 
hard  as  a  board,  and  are  usfually  rather  sensitive  to  pi'essure.  The  attack  some- 
times continues  only  a  few  minutes,  hut  not  infrequently  it  may  occupy  several 
hours  or  days.  As  a  rule,  there  are  no  disturbances  of  sensatiou  or  other  addi- 
tional nervous  phenomena.  There  is  no  impairment  of  consciousness.  In  a  few 
instances  slight  o^dematous  swelling  has  lieen  observed,  and  also  profuse  perspira- 
tion. The  temperature  is  normal  or  slightly  elevated,  but  the  pulfie  is  often 
quito  rapid. 

When  (he  attack  ceases,  which  it  always  does  gradually,  and  never  suddenly, 
the  patient  feels  perfectly  well,  save  for  a  slight  ]>ain  and  stiffness  in  the  mus- 
cles. But  even  iu  the  interval  Iwtwocn  the  paroxysms  there  are  usually  some 
few  objective  symptoms,  which  have  a  most  important  hearing  on  the  pathologTt' 
of  tetiiny  In  the  iirst  place,  the  i>erip}ienU  uei'ves  arfi  generally  abnormally 
sensitive  to  eleetridty.  The  complete  demoustration  of  this  fact  we  owe  to  Erh. 
The  weakest  current  will  pixiduce  frequeutly  violent  contractions.  In  an  analo- 
gous way,  the  nerves  react  to  unusually  slight  mechanical  stimulation.  This  is 
often  peculiarly  marked  in  the  facial  ner\'e,  as  Chvostek  and  N.  Weiss  have 
shown.  Thus,  if  the  face  be  vigorously  stroked  fnim  above  downward,  almost  nil 
of  the  muscles  couti*act  energetically,  one  after  the  other.  The  direct  mechanical 
excitability  of  the  muscles,  on  the  other  hand,  is  not  increased  (F.  Schultze). 

Another  very  charijcteristic  symptom  was  disooveitid  by  TrouHsea\i — "Trous- 
fieflu'ssign."  It  is  found  iu  most  cases,  allhoogh  not  in  all^  and  is  this:  a  fresh 
paroxysm  can  at  aoy  time  be  arliflcially  excited  by  pi-essure  uix)n  the  larger 
arteries  and  nerves  of  tlie  arm  (particularly  the  median  nerve  and  the  brachiAl 
artery).  It  is  not  definitely  known  how  compression  accomplishes  this.  Berger 
found  that  mechanical  or  electrical  irritation  of  certain  painful  points  situated 
along  the  spinal  rolunm  produces  the  same  result. 

The  frequency  of  the  attacks  varies  greatly  in  individual  cases.  As  a  rule, 
there  are  several  paroxysms  daily:  but  the  intervals  may  la.st  for  days,  or  again 
may  be  almost  inappreciable.  The  entire  duration  of  the  disease  is  generally  sev- 
eral weeks.  It  is  noteworthy  that  wlipii  the  paroxysms  grow  less  frequent  and 
violent  there  is  also  a  gradual  dimiuution  in  the  hypersensitiveness  of  tho  nenra 
and  in  the  reaction  to  TrcmsHeau's  test.  As  long  as  these  symptoms  persist, 
SfionkineoiLS  attacks  are  also  possible. 

The  termiination  of  tetanj^  is  almost  alwaj-'s  favorable.  No  essential  anatomical 
lesions  have  yet  heen  detected.  The  symptoms  leave  us  in  doubt  whether  the  dis- 
ease affects  the  peripheral  nerves  or  the  nervous  centej^. 

Diagnosis, — The  di.TLgnosis  is  not  difficult  if  we  only  consider  carefully  the 
symptoms  presented,  the  nahtre  of  the  paiTixysms,  and  tho  other  phenomena  above 
enumerated.  Similar  conditions  may  result  from  ergotinc-poisoning,  or  from  cer* 
tain  occupations,  as  iu  "cobbler's  cramp,"  but  the  differential  diagnosis  is  usually 
easy.  The  peculiar  tonic  spasms  of  young  children  are  not,  in  our  opinion,  to  bt* 
regarded  as  tetitny:  they  have  already  lieeu  described  {vide  page  576)  under  the 
name  of  artlirogry]Josis,  ami  are  characterized  by  persistent  tonic  contracture,  not 
pan>xysmal,  and  most  pronounced  in  the  distribution  of  tho  ulnar  nerve  on  lioth 
sides;  and  in  them  there  is  no  abnormal  sensitiveness  of  the  nerves  to  mechanical 
stimuli. 
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Treatment. — ^Tbe  main  treatment,  besides  general  liygienic  measures,  is  elec- 
tricity. The  stabile  current  is  passed  upward  through  the  nerves  atfecled;  the 
galvanic  current  is  alao  appHcd  to  the  spinal  coi'd,  and  the  auode  is  applied  to  the 
various  nerve-trunks,  with  tJie  cathode  on  the  sternum.  This  last  procedure  some- 
times dissipates  a  spasm  actually  present.  Internal  remedies,  such  as  bromide  of 
potassium,  arsenic,  and  belladonna,  rarely  produce  brilliant  results.  Berger  waa 
successful  in  some  cases  with  sulicutaneous  injections  of  curare.  Tepid  baths,  and 
cold  sjuHiging  with  friction  cautiously  employed,  and  applied  especially  to  the 
back,  often  aid  treatment  materially. 


■        tne  pa 


CHAPTER  VI. 
TETANUS. 

.ffitiology,— There  are  two  cliief  exciting  causes  of  this  disease,  as  are  indicated 
by  the  niiaies  rheumatic  tetanus  and  trauoiatic  tetanus.  The  rheumatic  variety 
results  from  catching  cold,  or  getting  a  thorough  welting,  or  some  similar  mishap. 
The  other  occurs  in  persons  who  have  some  open  wound,  whether  from  injury  or 
operation.  There  is  no  gromid  for  estahlishing  tetanus  neonatorum  as  a  third  dis^ 
tinct  form.  Cases  to  which  this  name  has  been  applied  are  invariably  connected 
with  the  falling  otf  of  the  cord,  and  are  therefore  instances  of  ti*aumutic  tetanus. 
In  a  few  instances  it  is  impossible  to  discover  what  has  been  the  immediate  occa- 
sion of  the  disease :  such  cases  are  classed  as  idiopathic  tetanus. 

With  us  tetaniLS  is  a  comparatively  rai-e  disease.  It  is  noteworthy  that  people 
who  have  to  do  with  horses  are  quite  often  affected  (Verneuil).  In  the  tii-i^pics  it 
is  much  more  common.  Negroes  are  well  known  to  be  peculiarly  liable  to  it. 
Men  are  much  oftener  attackeil  than  women.  Tetanus  has  been  seen  as  an 
endemic  and  also  as  an  epidemic.  This  hos  been  most  frequent  in  times  of  war, 
and  is  in  part  due  to  the  unfavoi'able  influence  of  certaio  external  circumstanoei^ 
such  as  bad  weather  or  bad  hygienic  surroundings.  Traumatic  tetanus  cornea  on 
after  injuries  of  the  fingei*s,  hands,  and  Jowcr  extremities. 

All  these  facts  must  pi^viously  have  led  tfi  the  thought  that  tetanus  waa  a 
specific  infectious  disciise^  but  we  have  only  recently  succeeded  in  establishing  an 
actual  fouodation  for  this  suspicion.  Rosenbach  cultivated  from  the  wound  of 
a  man  who  died  of  tetanus  a  speciiU  form  of  bacillus  which  Nicolaier  ha<l  formerly 
found  in  gai-den  earth.  These  bacilli  are  distinguished  by  a  little  head  at  one  end 
(spur).  If  a  small  amount  of  these  bacilli  bo  injected  under  the  skin  of  mice,  the 
most  violent  tetanic  spasms  ensue  in  the  animals  thus  treated.  Since  the  develop- 
ment of  the  bacteria  i^niains  fimitetl  to  the  seat  of  the  wound  or  the  injection,  it 
is  a  prtort  probable  that  the  spasms  are  not  excited  immediately  by  the  bacilli^  but 
by  a  chemical  poison  produced  by  them  dining  life.  In  fact,  Brieger  has  lately 
succeeded  in  pi-oducing  several  alkaloid-like  substances  from  tetanus-cultures,  so- 
called  toxines,  wliich  he  terras  tetanine,  tetanotoxine.  and  spasmotoxine.  All  these 
substances  are  violent  poisons,  and,  like  strychnine,  provoke  the  most  violent 
tetanic  spasms  in  the  animals  experimented  on. 

It  Is  still  uncertain  whether  the  tetanus  bacilli  enter  the  body  only  through 
injuries  of  the  skin,  or  in  other  ways. 

Clinical  Hifttory. — In  rheumatic  tetanus  the  symptoms  usually  begin  so*3n  after 
exposure  to  the  exciting  c^use.  There  may  be,  however,  an  interval  during  which 
the  patient  feels  perfectly  well,  or  at  most  has  only  certain  mild  and  ludeEnit^ 
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prenioiiitory  s^^mptoms,  such  us  languor  aud  headache.     Similar  prodromata : 
occur  in  the  appaifntly  idiopathic  cases. 

Traumatic  tetanus  seldom  begins  immediately  after  the  injury  ham  been 
received.     Several  Jays  or  even  weeks  may  intervene  pre%'ious  to  the  oin"  fj 

the  distuuse.     Here,  too,  there  may  be  mild  pi'odromaUi  for  a  brief  period  j  > 
the  graver  phenomena.     The  patient's  wound   presents  no  specific  apj>ear-anc« 
Tetanus  miiy  be  a-sstxriated  with  either  slight  or  severe  injuries,  whether  treat* 
carelessly  or  kept  aseptic. 

The  symptoms  of  the  dise^ise  piMjper  are  the  same  in  both  rheumatic  aud 
traumatic  tetanus.  They  usually  begin  gradually.  Onliuarily»  the  first  thing 
noticed  is  a  feeling  of  rigidity  and  teiiiiion  in  the  muscles  of  the  face,  lower  jaw, 
and  back  of  the  neck.  The  stiffness  spreads  by  degrees  to  the  muscles  of  the  back 
andalnlomcn.  The  disease  is  sometimes  completely  developed  in  a  few  hours,  but 
sometimes  not  till  after  several  days. 

The  |>ersistent  tension  of  tlie  facial  muscles  give.s  the  countenance  a  sti-ange 
immobility.  The  brow  is  usually  wrinkled,  and  the  corners  of  the  mouth  ai-e 
often  drawn  back  in  a  "sanlonic  grin.  '  Most  prominent  of  all  is  the  tonic  spasm 
of  the  masseters,  or  trisnms.  The  te^eth  are  so  firmly  pressed  together  that  it 
finally  becomes  imi>ossible  to  open  the  mouth  inf»re  than  one  or  two  millimetr^a^ 
The  eyes  are  staring,  the  pupils  usually  contracted.  The  muscles  at  the  back  of 
the  neck  draw  the  head  srnnewhat  biickward,  and  it  is  immovable.  The  spinal 
column  is  bent  forward,  so  that  the  trunk  is  convene  aut^iriorly,  permitting  tlie 
hand  to  l>e  passed  between  it  and  the  bed — opisthotonos.  Tlie  epigastrium  and  the 
anterior  part  of  tlie  alidomeu  ai-e  flat.  The  abdominal  nmscles  are  as  haixl  as 
board.  The  lower  liiuks  may  l>e  rigidly  extended,  but  the  arms  generally  can 
quite  freely  movetl.  Convulsive  dysphagia,  as  seen  in  hydrophobia  (q,  v.)y  raaj 
occur,  but  it  is  rai*e  (rule  infra). 

Iq  many  cases  the  continuous  ionic  spasm  is  occasionally  interrupted  by  sud- 
den and  inH?gular  paroxysms,  during  wliicli  all  the  affei.'ted  imisi'les  become  still 
more  tense.  In  severe  cases  this  gives  the  whole  body  a  violent  shock,  and  makes 
the  opisthotonos  even  more  pronounced.  In  a  very  had  case  the  paroxysms  are 
very  frequent;  in  a  mild  case  they  are  rare  or  almost  indistinguishable.  Soro^ 
times  they  are  appai-ently  spoutaneous,  and  sometimes  they  ai'C  evidently  of  relieve 
origin,  being  superinduced  by  external  irritation.  In  navcm  cases  tho  cause  may 
be  comparatively  insignilkant,  .such  as  a  slight  jar  or  noise. 

If  there  are  other  nervous  derangements,  little  is  known  about  them — ^partly. 
no  doubl,  because  it  is  seldom  jxmsible  to  make  an  extended  examination  of  the 
patient.  Sensation  is  said  to  have  been  impaired  in  some  instances,  but  in  others 
it  is  perfectly  normal.  Tlie  muscles  affcct*«l  by  the  spasms  are  usually  the  seat 
of  sevei-e  pain.  The  cutaneous  reflexen  are  almost  always  greatly  exaggoratecj.j 
In  two  cases  which  we  saw  very  recently,  the  patellar  reflex  was  much  inci 
and  in  one  there  was  distinct  ankle-clnnns.  Paralysis  is  extremely  except ionaL* 
There  is  often  profuse  ]i6i'spirati<m.     The  intellect  remains  perfectly  unclouded, 

Thei^e  is  a  special  form  of  tetanus  wliich  must  be  brielly  mentioned.  It  waft 
first  descril^xl  by  E.  Rose,  and  is  called  "hydrophobic  tetanus,"  or  "cephalic 
tetanus.''  It  occurs  only  in  connection  with  injuries  situated  in  the  distribution 
of  the  cranial  nerves— that  is,  in  the  face  nod  heatl— and  is  characteriited  in  most 
cases  by  violent  spasm  of  the  pharjiix  and  (esophagus,  Tliis  is  in  addition  lo  the 
other  ordinary  phenomena  of  tetanus.  The  disease  in  many  ways  reminds  one  of 
hydrophobia.  Another  characteristic  i>oint  is  that  in  most  case^  there  is  facial 
paralysis  on  the  injured  side. 

Tetanus  seldom  gives  rise  to  disturlmnces  n^ferable  to  tho  internal  viscera.  In 
one  case,  however,  in  the  Leipsic  hospital,  croupous  pneumonia  and  acute  nephri- 
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tis  came  on  a  few  days  before  the  end.  Often  there  are  dyspnoea  and  a  most 
harossiwg  sense  of  thoracic  oppression — symptoms  due  mainly  to  the  con^rnlsivG 
rigidity  of  the  muscles,  by  which  the  thorax  is  constantly  maintaiaod  in  the 
position  it  noi-mtilly  aKsunies  during*  inspiration.  Expectoration  is  imi)ede<.l;  and, 
finally,  tliei*e  uiuy  he  such  an  accumulation  of  secretions  in  the  mouth  and  uii^ 
passages  as  to  cause  a  secondary  diffuse  bronchitis,  or  an  inhalation  pneumonia. 
Another  occasional  source  of  extreme  dyspnoea  is  spasm  of  the  glottis. 

The  pulse  often  remains  normal  for  a  long  while,  but  it  is  usually  accelerated^ 
not  infrequently  reaching  120  or  IBO  Inputs  a  minute  in  severe  cases.  Such  a  pulse 
is  small,  and  may  he  8t>riiewhat  irrejfular.  The  tem|x^rature  is  at  fii^st  usually 
normal,  or  slightly  elevated.  Loiter  it  is  almost  sure  to  rise;  and,  as  Wunderlich 
pointed  out,  it  is  often  very  high  shortly  before  death— for  instance,  U)7^  to  111" 
(42''^4°  C).  It  is  not  rare  for  the  temperature  to  keep  on  rising  for  a  short  time 
after  death.  No  explanation  of  this  terminal  elevation  of  tempemture  has  yet 
been  fumishod.  It  can  not  be  the  result  of  the  increased  production  of  heat  oc- 
casioned by  the  muscular  spasm,  for  in  earlier  stages  the  most  violent  convulsions 
are  unattended  by  any  such  change.  AuthoHties  are,  therefore,  inclined  to  assume 
tliat  at  the  last  there  is  a  paralysis  of  the  centers  which  regulate  the  warmth  of 
the  body,  just  as  is  seen  in  other  severe  nervous  disorders,  such  as  meningitis,  in* 
jury  to  the  cervical  portion  of  the  cord,  and  unemia. 

InteiTsting  obsei'vations  have  been  made  with  regard  to  tissue- metamorphosis 
duriug  tetanus.  The  excretion  of  urea  is  not  increased.  This  fact  agrees  well 
with  Voit's  view,  that  muscular  activity  has  no  connection  with  the  breaking  down 
of  albuminoids.  Senatur  failed  lo  find  any  incix>ase  of  krcatine  and  kreatinine  in 
the  urine.  Probably  the  production  of  carlM>uic  dioxide  is  abnormally  large  in 
tetanus.  At  lea.st,  physiological  considerations  would  strongly  indicate  this,  al- 
though it  has  not  yet  been  actually  dernonstitited.  Occiisi<mally  traces  of  atbun>en 
and  sugar  have  been  detected  in  the  uriue.  Tliere  is  usually  obstinate  constipa- 
tion, prcj>bably  due  Uj  the  i>ersistent  rigidity  of  the  abdominal  muscles;  and,  indeed* 
micturition  is  not  a  little  impelled  from  the  same  cause. 

It  may  be  said,  in  regaixl  to  the  general  course  of  the  disease,  that  there  are 
severe  and  mild  ft>nnR  of  the  disease.  Wliat  has  been  said  aliove  applies  mainly  to 
the  severe  form.  In  this,  all  the  symptoms  reacJi  their  extreme  violence  in  a  few 
daj's,  the  paroxysms  occur  in  quick  .succession,  and  death  usually  takes  place  within 
a  week  or  l  wo.  The  fatal  result  is  bniught  about  by  Ihe  suspension  of  respiration 
and  by  cardiac  failure.  Of  course,  the  extreme  dilRcuUy  of  taking  an  adequate 
amount  of  food  has  an  u  ufa  vorable  i  n  f  I  uence.  The  bad  cases  seldom  outlast  the  fiifst 
week.  If  they  do,  there  is  some  slight  hope  of  recovery;  the  paroxysms  may 
gradually  become  less  frequent  and  less  severe,  until  they  finally  cease  altogether. 
The  severe  form,  however,  so  raivly  ends  favorably  that  the  prognosis  is  always 
very  grave.  The  mild  form,  on  the  contrary,  usually  runs  a  much  more  favor- 
able course.  In  it,  all  the  symptoms  an?  fifmi  the  first  much  leas  severe.  Often 
there  is  only  more  or  less  trismus,  accomjianied  by  no  marked  spasm  in  the 
nmscles  of  the  trunk,  if  any  at  all,  Thei-e  is  little  constitutional  disturbance. 
The  temperature  is  normal ;  and  the  prognosis  is  rather  favorable.  The  disease 
may  sometimes  drag  on  for  some  weeks,  but  it  often  ends  in  completn?  recovery. 
It  must  not  l)e  forgotten,  however,  that  what  at  first  seems  a  mild  case  may 
develop  into  the  severe  form. 

The  anatomical  changes  in  the  nervous  system  in  fatal  cases  are  almost  wholly 
negative.  Any  small  hajraorrhages,  etc.,  have,  if  they  be  present,  only  a  second- 
ary significance. 

Diagnosis. — In  most  cases,  tetanus  can  be  easily  recognized  from  the  peculiar 
convulsions  and  tlie  general  aspect  of  the  disease.     It  might  be  confounded  with 
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acute  meniiig^itis,  for  tbis  may  cause  rigidity  of  the  neck  and  back;  but  here 
there  are  usually  certain  cerebral  symptoms  also  present^  such  as  headache  and 
inipairnietit  of  consciousEiess ;  and,  on  the  other  hand,  in  tetanus,  b*ismus  Is  an 
almost  constant  pheuomenou,  although  exceptional  in  meuin^tis.  Strychnine 
poisoning"  produces  convulsions  similar  to  those  of  tetanus,  but  tbey  japenerally 
affect  the  extreniitios  in  a  more  marked  degree.  Hydi-ophobia  is  disting-uished 
from  tetanus  by  the  aE?tioIog;y,  the  absence  of  trismus,  the  predomiuauce  of  the 
pharyngtml  convulsioui(,  and  the  greater  distinctness  of  the  individual  [mroxysms. 

Where  trismus  is  the  only  symptom,  we  must  guard  against  mistaking-  for 
tetanus  the  symptomatic  rig*idity  of  the  jaws  which  occurs  with  severe  sore  throat, 
disease.^  of  the  teeth,  or  inflatumation  of  the  maxillary  articulation. 

Treatment.— There  is  no  specific  method  of  treatin":  tetanus.  In  accordance 
with  the  view  above  mentioned  as  to  the  nutui-e  of  the  disease,  we  have  eni- 
ployetl,  repeatrtlly,  large  dose^  of  salicylic  acid.  This  seemed  to  work  well  in  one 
case,  but  in  others  it  did  not.  We  must  therefore  rely  mainly  on  symptomatic 
reuiedies,  with  the  aim  of  preserving  life  until  a  spontaneous  cure  takes  place, 
For  this  purpose,  narcotics  are  apimrently  to  be  preferred;  and  among  them  the 
best  ai-e  opium  in  large  doses,  and  chloral  of  which  thirty  grains  (grm.  2)  should 
be  given  two  or  thi'ee  times  a  day,  and  the  amount  gradually  increasied.  If 
deglutition  be  very  difficult,  the  chloral  nmy  be  given  per  anum.  Bwrnide  of 
potassium  should  also  be  mentioned  (at  legist  two  and  a  half  to  four  drachms, 
grm.  10-15,  dailyj,  and  c^'dabar-be^n  (a  sixth  of  a  grain  of  extract  of  pbyso- 
stigmine,  gi'm.  001,  three  t«:>  five  times  a  chiy).  The  above  remedies  diminish  the 
iiTitability  of  the  nervous  centere.  In  curare  we  possess  a  means  of  lowering  the 
excitability  of  the  terminations  of  the  motor  nerves  in  the  muscles.  It  has  there- 
fore been  employed  hy  many,  hut  by  few  with  succes.s.  It  is  difficult  to  say  what 
the  dose  of  curare  is,  inasmuch  as  the  .strength  of  diflFerent  samples  varies.  Tlie 
best  way  is  to  determine  the  strength  of  tlie  solution  to  be  employed  by  experi- 
menting on  Roo*e  animal.  UsuaJly  a  one-per-cent.  solution  of  curare  in  water  is 
employed,  and  an  amount  equal  to  one  quarter  of  the  contents  of  a  Pravaz's 
syringe  is  injected,  the  dose  being  gradually  and  cautiously  increased.  [Such  a 
syringe  contains  about  thirteen  minims  (0-8  gnn.).] 

It  is  very  desirable  to  put  the  patient  by  himself  iu  a  darkened  and  quiet 
chantber.  Nourishment  should  be  liquid,  and  lukewarm  stimulants,  such  as 
alcohol  and  cam^ihor,  should  bo  given  from  the  first.  Protracted  warm  baths 
may  be  given  cautiously.  We  know  from  pei^onai  observation  that  such  baths 
are  very  grateful  to  some  patients. 

It  need  hardly  be  said  that  in  traumatic  tetanus  the  primary  wound  should 
receive  careful  attention.  Since,  according  to  recent  investigations,  the  tetanus 
bacilli  remain  limited  in  their  growth  to  the  seat  of  the  wound,  it  may  be  indi- 
cated in  the  beginning  of  tetanus,  if  possible,  to  amputate  the  wounded  part  or 
to  excise  the  wound.  Of  course,  from  present  experience  we  can  not  promise  a 
successful  result.    Otherwise  the  treatment  is  the  same  as  in  rheumatic  tetanus. 


CONGENITAL  MYOTONIA. 


795 


CHAPTER  Vn. 

CONOSNITAIi    MYOTONIA. 

( TAomsen'*  Di«fa»f.\ 

In  1876,  Thomsen,  a  Sleswick  physician,  descrilx4  a  peculiar  disease  which  up 
to  that  timo  had  escaped  ohservatioti.  He  had  had  experience  of  it  iu  himself  and 
numerous  members  of  his  own  family.  Thomsen  called  it  '*  tonic  convulKions  of 
the  Yoluntary  muscles,"  an  appropriate  but  Bfjmewhat  clumsy  name,  for  which 
we  suj^gested  instead  "conpfenilal  myotonia."  Apparently  the  diseiise  is  very 
infrequent;  but  a  confsiderable  number  of  cases  hare  already  been  reported  in 
Germany,  France,  and  Italy, 

Tlic  disease  seems  to  be  congenital;  at  least,  the  symptorns  invariably  date 
from  the  earliest  infancy.  It  is  very  often  he»"e<litary;  and  mules  seem  to  sutfer 
oftener,  and  also  more  severely,  than  do  females.  The  essential  symptom  of 
myotonia  is  this:  whenever  any  voluntary  muscle  has  been  iiiat'tive  for  a  time 
and  is  then  made  Uy  contract,  it  falls  into  a  state  of  more  or  less  persistent  con- 
traction, a  mild  sort  of  tetanus,  so  that  it  can  not  be  imniediatt^ly  relaxed.  It  is 
obvious  how  this  would  interfere  with  any  series  of  motions,  and  make  voluntary 
movement  difficult.  The  patient  is  not  paralyzed  at  all,  but  he  has  a  feeling  of 
great  resistance  to  be  overcome  in  performing  any  act.  Quit-k  and  accurate 
motions  are  often  out  of  iho  question,  so  that,  for  instance,  the  patient  can  not 
perform  military  duty.  It  is  noteworthy  that  the  stilfuess  temi>oi*arily  disappears 
after  the  patieut  has  been  moving  his  musrles  for  some  time.  Ou  going  upslaii^, 
the  first  steps  are  often  very  stitT  and  lalwrious,  while  succeeding  ones  grow  easier 
and  easier.  Mental  excitement  invariably  exerts  a  very  unfavorable  intluence, 
exaggerating  the  stiflfnesa  of  the  muscles. 

Ufjon  pliysical  examination,  the  observer  is  iLsually  struck  by  theextraordinarj' 
development  of  the  nujscles.  The  size  of  the  extremities,  in  particular,  almost 
deserveii  the  term  "  genuine  muscular  hyperti*ophy,"  although  the  strength  is  not 
always  pi-oportionately  great.  It  is  a  remarkable  fact  that,  upon  direct  electricjil 
irritation  of  the  muscles,  the  contrat^tion  outla.sts.  in  most  cases,  the  pjisstige  of  the 
current  This  is  also  true,  although  less  marked,  when  the  electrif^ity  is  applied 
to  the  motor  nerves.  Erb  has  also  observed,  during  the  stabile  application  of  the 
galvanic  cunent,  wavelike  conti'actions  starting  from  the  cathode  and  passiug 
one  after  another  over  the  mu.'icles  towaixl  the  anoile.  The  direct  mechanical 
excitability  of  the  muscles  is  sometimes  normal^  but  sometimes  incre^ised.  The 
idio-muscular  contractions  (ride  page  ,'»i6)  ai'e  especially  apt  to  be  increased.  The 
reflexes,  sensation,  and,  indeed,  all  other  nervous  phenomena,  are  noi-mal. 

These  facts  render  it  very  pmljable  that  the  cause  of  the  disease  is  to  be  souglit 
in  the  muscle  itself,  and  that  myotonia  is  due  to  a  congenital  peculiarity  of  the 
muscular  system.  Erb  I'Ofmrts  that,  upon  microscopic  examination  of  minute 
particles  of  musculai*  tissue  which  were  excised,  he  found  marked  hypertrophy  of 
individual  muscular  fibers,  and  an  increase  in  the  number  of  nuclei  in  the  aar- 
colemma.* 


•  [In  II  rcwnl  trcntuic  Erb  admits  only  twetity-Uiree  typical  oii»e«  known  at  pre«cnl.  His  investi- 
gations ehttw  that  nn  voluntary  movement  tliew  aro  prot^actt^d  contractions  of  tho  musolo«  lasting 
Ihim  five  to  tJi'iny  seconds;  tboso  lio  terms  myotonic  digturbancca  of  motion.  Mocbanical  exctta- 
bility  of  tlio  ncrvi^  U  perhaps  diminiehGd ;  farad'ic  excitability  of  the  norvoa  la  normal,  but  a  eudden 
Incrcaao  of  the  currrnt  may  pxolto  prntractoJ  contraction  ;  galvanic  excitability  is  nearly  normal,  but 
fttueccMsion  of  ithoi'kii  iiuiy  prrMlucc  the  tonic  contraction.  The  mechanical  oxcilability  of  tho  miu- 
clra  la  iooreaM>d,a  touoh  with  tlic  fln^r  being  enough  to  excite  tonic  contraction.    Faradk  excitability 


DISEASES  OF  THE  NERVOUS  SYSTEM. 

The  disease  ]>ersists  throiitrh  life.  The  patient  gradually  becomes  accustomed 
to  it,  and  learns  to  conceal  bis  niisfortuiie  as  much  as  possible.  There  may  be  no 
constitutional  disturbance.  Sometimes  there  is  melancholia,  Tlierapeiitic  efforts 
have  not  yet  been  attended  with  much  success.  We  might  try  cold  spon^ug^, 
with  friction,  gentle  massage,  and  methodical  exercise  of  the  muscles, 

[Eulenburg  describes  a  congenital  family  affection,  which  he  calls  congenital, 
poramyotone,  allied  to  myotonia,  where  t^nic  simsni  was  pi-otluc^jcl  by  cold.    Go^ 
era  has  found  the  association  of  tonic  spasm  with  ataxia — ataxic  paramyolone. — K.] 


CHAPTER  Vm. 
OATALSPST. 

Formerly  catalepsy  was  regarded  as  a  special  form  of  disease,  but  at  preflent  the 
opinion  is  almost  universally  held  that  it  is  mert3ly  a  symptom  of  several  ditferent 
diseases.  As  was  mentioned  on  ptif(e  541,  "cataleptic  rigidity''  is  a  term  descrip- 
tivo  of  tliat  peculiar  eonditkni  of  the  muscles  in  which  the  limbs  maintain  invol- 
untBU*ily  any  position  which  the  obseinrer  puts  them  into.  If  we  change  the  po6i- 
tiou  of  the  members  which  are  cataleptic,  the  patient  does  not  make  the  slightest 
effort  to  alter  the  posture  in  which  we  leave  them,  however  strange  and  awkward, 
and  appai-ently  insupjiortable,  it  may  be.  The  limbs  may  be  moved  in  this  way 
almost  like  wax,  and  have  therefore  been  said  to  exhibit  a  "  waxy  flexibility." 

No  rc*al  explanatit>n  of  the  caUileptic  state  has  beesn  given.  We  have  not  yel 
advanced  beyond  the  study  of  the  ciivumstances  under  which  it  appears,  and  of 
the  associated  phenomena.  As  ha;?  been  stiid,  the  tonic  muscular  spasm  of  cata- 
lepsy is  never  very  grciit^  l>eing  little  nu>re  than  suffices  to  overcome  gravity  and 
maintain  the  limb  in  the  postui'e  given  to  it.  This  shows  that  there  must,  in  every 
case,  be  a  due  proportion  in  the  vigor  of  the  contractions  of  antagonistic  muscles; 
and  this  relative  force  must  vary  with  every  clumge  of  i)osition.  How  this  con- 
tinuous and  remarkable  regulation  of  motor  nervous  energy  takes  place  is  an 
unanswered  question.  Perliaps  reflex  ac'tion  has  something  to  do  with  it.  A 
further  interesting  i>oint  is,  that  changes  of  position  induced  by  electrical  stiinula* 
tion  of  the  nerves  or  muscles  arc  not  permanent;  when  the  stimulus  ceases  to  act, 
the  limb  falls  back  into  its  old  place. 

Catalepsy  occui-s  oftenest  as  a  symptom  of  hystena.  In  this  case  it  is  usually 
associated  with  other  disturbances,  chief  among  which  are  impairment  of  con- 
sciousness and  anarsthesia.  Tlie  anaesthesia  is  especially  marked -ki  the  muscles. 
For  example,  the  patient  will  stand  for  an  hour  with  arms  extended,  and  yet 
experience  not  tlie  slightest  setisatioi>  of  weariness.  At  last,  however,  the  arms 
sink  slowly  down.  Closely  allied  to  hysterical  catalepsy  is  hypnotic  catalejisy,  a 
condition  which  can  be  artificially  produced  by  certain  procedun^  (see  the  next 
chapter)  in  many  hysterical  subjects  at  wilL     Charcot  has  reported  cases  where 


i*  very  marked  ;  tho  imis<"1ra  arc  quickly  relaxed  aft^r  weak  currents,  but  a  sudden  inoronso  pn^Dc«« 
protractod  contrutt'ions,  (tiilvauie  excitability  i»  inon^ased  quantitatively,  anodic  iinii  cnlliodicolci«ura 
oontraetioiis  uppearlnjij  with  currenls  of  ono  or  two  uiilliamp^res;  qaalitatively  both  pfilcw  n.»ttct  Alike. 
The  wavtHkc  contraotinns  mentioned  alx>ve  are  vi-ry  charaotcristic.  Erb  ha.i  givon  the  nnme  a€ 
myotonic  reaction  (MyR)  tf>  thone  eleetrical  phenoinfna.  Ilureallcr,  he  tliinks,  a  tap  with  the  porov*- 
&ion  hammer  and  a  few  eathodie  olosure  contraotionj*  will  8iitTii-e  tii  v«tubliHb  the  dia^ncs'is.  BkiUtk* 
the  anatomical  ehanireB  above  mentinned,  Erb  olwj  flndu  that  the  er^ww-sodion  of  the  individtuJ 
oultir  fiber  i8  rounibni  instead  of  p<»lyji(»nal,  like  the  nonrial  tiber,  and  that  the  Irvti^TstitJal  tinue  b 
inoruik^d.    In  one  ca»c  he  found  a  striiiiu^  vaeuolization  of  the  individual  fibera-^TwAWS.! 
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the  letharfjy  of  hypnotism  could  invariably  be  traDsfonried  into  catalepsy  by  open- 
ing the  pn^viously  closed  eyes.  These  cases  also  presented,  in  addition  to  the 
catalepsy,  the  sti-ange  phenomenon  called  "suggestion."  If  the  patient  were  put 
into  any  postuni  associated  with  some  definite  meutiil  conception  (such,  for  exam- 
ple, as  the  attitude  of  prayer,  or  that  assumed  in  terror,  or  to  express  detest*itiou), 
then  the  corresjKondiii^  thoutfhts  would  come  into  the  iinnd,  as  a  hallucination, 
hut  with  all  the  vividness  of  reality.  Ample  proof  of  this  w^as  visible  in  the 
expression  of  the  face  and  in  the  whole  hearing  of  the  subject.  An  aiialotrous 
fact  lias  been  observed  by  Duehenne,  Lasegue,  and  oui"selvcs — ^namely,  that  some- 
times a  hysterical  person  can  be  brouj:^lit  into  the  cataleptic  .state  by  artificial  clo- 
sure of  the  eyes  (compare  what  is  said  in  ilie  next  chapter  about  hysterical  anaes- 
thesia). 

Catalepsy  is  also  seen  in  many  psychoses,  particular] y  in  certain  prifivo  forms 
of  melancholia  known  as  melancholia  attorn ita  and  katatonia,  and  sometimes  m 
progressive  j^enei-al  paralysis,  (For  particulars  see  works  on  insanity.)  The  cata- 
leptic state  may  also  develop  in  connection  with  g-rave  organic  cerebral  disease,  as 
in  meningitis  and  apoplectic  coma.  It  may  finally  be  mentioned  in  passing  that 
quite  well-marked  catale]vsy  is  sometimes  observed  in  young  children  of  one  or 
two  years  when  they  are  ill.  P]*okib]y  they  fall  into  a  mdH  of  stupor;  or  often  it 
seems  that  they  ai*e  rendere<l  hypnotic,  as  it  were,  by  the  presence  of  strangers. 

Catalei>sy  has  been  regarded  as  a  special  disca^se  in  those  very  rare  cases  where 
otherwise  healthy  persons  are  liable  to  "cataleptic  fits.''  The  condition  comes  on 
suddenly,  unprovoked,  and  jiasses  off  sponbineously  after  a  variable  length  of  time. 
It  is,  however,  very  probable  that  these  cases  are  either  hysterical  or  epileptoid, 
and  deserve  to  be  cla.ss(xl  with  genuine  epilepsy. 

Prognosis  and  Treatment— Since  catalepsy  is  a  symptom  of  so  many  different 
diseases,  it  is  imiKissiblc  to  make  any  general  stateinr-nt^  with  regard  to  prognosis 
or  therapeutics.  The  reader  may  gain  some  light  from  the  remarks  on  the  Ireat- 
ment  of  hysteria  in  the  next  chapter. 


CHAPTER   IX. 


HYSTERIA. 

.Etiology  aEd  BeflnitiOE, — It  is  impossible  to  give  a  definition  of  hysteria  that 
shall  be  at  one  e  brief  and  accurate,  for  the  a^spects  of  the  disease  are  so  manifold 
that  therf^  l*^  no  one  symptom  which  can  be  called  pathognomonic  or  even 
imiversally  clianicteristic.  Hysteria  is  therefore  svinptomatically  not  a  well- 
rounded  morbid  unit,  but  the  natures  of  all  those  pathological  conditions  which 
we  term  hysterical  may  very  well  be  regai-detl  frmn  a  single  point  of  view. 
Hysteria  thus  has  its  peculiaritira  and  its  rules  like  any  other  disease.  Only 
bet^ause  its  laws  have  been  sought  elsewhere  than  where  they  really  arc,  has  the 
claim  often  been  made  in  the  past  that  tlie  morbid  symptouis  of  hysteria  were 
subject  to  no  law. 

Tlie  fundamental  condition  for  a  right  understanding  of  hysteria  seems  to  be 
that  we  should  free  ourselves  from  the  old  untenable  idea  that  hysteria  is  a  "gen- 
eral functional  disease  of  the  whole  nervous  system,  whrre  now  this  and  now  that 
portion  of  it  may  be  diiiturbed  in  its  functions."  We  regard  hysteria  as  a  di.sease 
which  relates  to  the  cerebral  activity  immediately  associated  with  the  psychical 
processes — that  is,  if  you  will,  with  a  i^sychosis,  but  in  the  broader  sense  of  the 
word;  the  disturbance  atfecta  not  only  the  normal  course  of  the  psychical  pro- 
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C«raee,but  also  their  association  with  the  purely  corporeal  processes  of  ini 
The  starting'  poiot  of  the  disturbance,  however,  is  always,  in  its  final  relatkm,  in 
the  psychical  sphere,  ahhou(j:h,  m  we  shall  see  later,  the  oocasion  of  tfao  peyclucal 
change  is  ofleu  to  be  soiig^ht  in  raateriaJ  processes. 

Starting  from  this  standpoint  we  may  note  the  following  characteristic  nuirks 
of  hysterical  affections: 

1.  All  hysterical  disturbances,  no  matter  how  severe  the  functional  nerrotn 
deninf,^emont  attributable  to  them,  are  without  visible  anatomical  basis.  Tlie  best 
piXHyf  of  this  is  the  fact  that  any  case,  however  alarming,  may  recover  compleldy 
in  a  very  short  time. 

3.  The  hysterical  affection  is  very  often  intimately  associated  with  eircitinf 
causes  of  a  psychiciil  nature.  Not  only  is  its  appearance  and  incipiency  meet 
closely  linked  with  emotional  excitement^  hut  later  on  the  mind  is  the  main  if  not 
the  only  channel  throufT^h  which  causes  can  opei-ate  to  change  the  coDcLitioa  of  th» 
patient,  whether  favorably  or  unfavorably. 

3.  It  i.s  therefoiT  evident  that  the  origin  of  all  hysterical  disturbances  must  be 
sought  iu  the  most  central  |Hjrtions  of  tlie  nervous  system — those  regions  which 
are  most  directly  concerned  in  the  mental  processes.  Hysterical  phenomena 
however^  exhibited  in  all  parts  of  the  nervous  system,  so  far  as  these  de|>end  u] 
psycliical  processes  or  may  he  altei'ed  by  them.  The  symptoms  of  hysteria  ai 
therefore  more  manifold  than  those  of  almost  any  other  disease.  Alt>iough 
manifold,  certain  symptoms  predominate  with  such  frequency  as  to  be  character- 
istic of  hysteria,  and  therefoi^e  to  be  regartled  as  especially  valuable  in  diagnoAii^ 
Following  Charcot,  we  term  such  symptoms  *' hysterical  stigmata."  Tliese  sytni 
toms  are  most  constantly  present,  and  therefore  they  can  easily  be  found  at 
time, 

4.  Besides  the  permanent  symptoms — the  "stigmata "^ — we  see  in  many 
of  hysteria  peculiar  nervous  att^icks.  Thetse  are  also  highly  character^tio 
hysteria,  since  they  come  on  in  forms  which  are  seen  in  no  other  disease;  but  therp 
are  also  patients  who  suffer  from  hysteria  who  nevertheless  are  never  visited  hy 
attacks,  Tlie  possibility  of  the  occurrence  of  an  attack  is,  however,  always  preaent 
Very  often  the  attacks  are  [jrovoked  by  easily  discovemble  psychical  o&usea. 

After  this  brief  introduction,  turning  to  the  aetiology,  psychical  causeis  «>  hw 
been  said,  are  of  first  ini^xirUmce.     In  numenjus  instances  hysteria  comes  on  M 
au  immediate  sequel  to  violent  emotional  excitement  or  to  a  *'  psychical  trauma," 
if  we  may  use  such  an  expression.     Hysterical  convulsions  or  paralysis  may 
excited  by  great  tcrnir  or  violent  anger  or  any  unusual  agitation.     Here  1 
etflcient  c^use  is  often  hidden  by  some  attendant  circumstance.     If,  for  examf 
a  woman  falls  into  the  water,  or  gets  burned,  or  tumbles  downstairs,  and 
upon  develoijs  hysteria,  the  mistake  is  often  made  of  ascribing  the  disease 
catching  cold,  or  to  the  injury  received,  although  really  it  was  the  mental  excil 
ment  which  produced  it.     Only  in  severe  traumatic  concussion  of  the  whole  Ixid] 
may  the  imrtly  physical  symptoms  of  commotio  cerebri  and  c<)mmotio  spiualid  hm\ 
united  with  the  psychit^al  shock.     There  then  develop  |>eculiar  morbid  condition 
which  we  term  traumatic  neuroses  and  which  are  closely  ivlated  to  hysleria.     W 
will  speak  of  them  particularly  in  the  Inst  chapter  of  this  section.     Purely  hyj 
terical  conditions,  such  as  autesthesia,  hypenesthesia,  contracture,  paralysisL  etc.. 
may  also  arise  from  slight  local  injuries.     What  is  very  remarkable  in  puch 
is,  that  the  s|>ccial  attendant  ciiTumstances  at  the  time  of  the  psychical  distur 
ance  often  inlluence  the  localization  of  the  hysterical  phenomena:  that  part^ 
which  attention  wiis  particularly  directed  at  the  time,  not  infrequently  become 
later  on,  the  seat  of  the  nervous  disturbance.     In  hysterical  joint-afTections  (page 
528)  the  cause  not  infrequently  pix>vos  to  have  been  an  injury  to  the  partic 
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joint  now  sufFering^  fi-om  hysteria,  A  young^  girl,  who  was  awakened  at  niglit  by 
the  smoke  of  her  burning  mattress,  and  who  had  a  severe  laj'yngitis  fi*om  inhaling 
the  vapiirs,  exhibited  later  an  inilubit^ibly  hysterical  paralysis  of  the  vocal  cordij. 
In  the  case  of  another  girl,  who  in  jumping  from  a  carriage  fell  up<in  her  side, 
we  afterward  saw  hemianfe&thesia  of  tlie  same  side.  Many  such  instanccii  could 
lie  cited. 

Certain  hysterical  cases,  therefore,  hare  for  their  obvious  cause  a  single  occa- 
sion of  mental  agitation;  but  in  many  others  the  disease  is  not  thus  abruptly 
excited.  An,  iu  poisoning,  we  can  distinguish  between  the  sudden  action  of  a  large 
doae  and  chronic  casea  where  minute  araouat.s  of  jxjison  arc  absorl>cd  daily  for  a 
long  period,  so  hysteria  may  come  on  not  only  after  a  single  violent  shock,  but 
also  as  the  final  consequence  of  psychical  influences  insignificant  of  themselves, 
but  potent  because  of  their  frequent  repetition  or  persistency.  It  is  in  cases  of  tliis 
sort  that  the  causes  do  not  l>ecome  evident  to  the  physician  until  he  baa  gained  tbe 
entire  confidence  of  his  patient;  for  the  root  of  the  trouble  is  often  entwined  about 
the  most  private  atfairs.  Anxiety,  sorrow,  disappointetl  ex]iectations,  abandoned 
hopes,  and,  in  brief,  everything  which  can  depress  and  overwhelm  the  mind— 
these  are  factors  which  may  at  last  excite  the  functional  nervous  derangements  of 
hysteria. 

Finally,  we  must  state  that  hysteria  may  often  develop  without  any  specially 
noticeable  canse.  We  see  this  particularly  in  young  people  with  a  marked 
heredilary  nervous  taint.  Here  the  ordinary  daily  demands  up)on  the  central 
nerv^ous  system  sometimes  suffice  to  disturb  in  a  measui-e  its  normal  equilibrium. 

There  ai*e  still  other  causes.  The  blow  which  brings  a  feeble  body  to  the 
ground  relwunds  without  effect  from  a  massive  frame.  Elxactly  the  same  may 
be  said  of  the  ^' blows"  to  which  the  nervous  system  is  subjected.  Few  entirely 
escape  these  influences,  but  there  are  some  "strong  natures'^  who  resist  the 
psychical  assault  without  wavering,  while  others  have  a  feebly  resistant  nervous 
organizati<m  and  are  overpowered.  We  see,  therefore,  that  the  predisposition 
of  diifercnt  individujils  to  diseases  of  the  nervous  system  varies.  This  fact  is  a 
very  im|M:)rtant  one  in  the  pathogenesis  of  all  functional  nervous  disorders.  In 
what  this  pi'^disposition  consists  we  do  not  know,  being  acquainted  only  with  its 
results  and  with  some  of  its  causes. 

Iu  many  eases  this  predisposition  is  hereditary.  Hysteria  is  prominent  among 
those  neui-oses  which  attack  different  members  of  a  family — one  suffering  from 
o»ie  disease  and  another  from  another  (r/V/e  page  770).  It  is  als<:>  possible  to 
acquire  such  a  predisposition.  At  least  it  may  be  developed  and  fostered,  on  the 
one  hand,  or,  on  the  other,  checked  and  repressed.  In  these  directions  physical  as 
well  as  psychical  factors  are  of  impf»rtance.  Anything  which  weakens  the  con- 
stitution diminishes  the  resistant  power  of  the  nervous  system.  Among  psychical 
influences,  nothing  favors  the  development  of  hysterical  tendencies  more  efficiently 
than  iloes  a  bad  educatirm.  Hysteria  is  often  ascribable  t^o  an  irritability  and  fee- 
bleness of  the  nervous  system  thus  engendered.  The  whims  of  the  child  are  not 
controlled,  its  will  is  not  strengthened,  nor  its  energy  developed;  its  imagination 
is  unsuitably  and  excessively  stimulated,  or  its  intellectual  powers  are  overtaxed 
and  prematurely  ripened. 

It.  is  well  known  that  hysteria  occurs  more  frequently  in  the  *' feebler  "  female 
sex  than  among  men;  but  it  is  by  no  means  a  rsn-e  thing  for  men  to  exhibit 
hysterical  convulsions,  paralysis,  contracture,  or  other  well-marked  disturbances. 
Most  cases  occur  l>ctween  puberty  and  the  end  of  middle  life.     It  is  not  very  rare 

Lto  see  pronounced  hysteria  in  children,  especially  such  as  arc  over  eight  or  ten 
years  old.  The  disease  very  frequently  begins  to  develope  a  year  or  two  previous 
to  puberty.     Nationality  and  race  also  seem  to  exert  some  influence— for  instance, 
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the  severer  forni«  of  hysteria  are  decidedly  more  frequeot  in  France  than  in  Gff^ 
niauy;  and  the  Jewish  race  are  particularly  sxihject  to  tlie  disease. 

One  matter  remains  to  be  considered  with  regard  to  aetiology^  to  \khicb  a 
greatly  exag^gerated  importance  was  formerly  aficribed.  It  is  the  iDflaenceof  (£»• 
eaae  of  the  sexual  organs.  The  very  name  '*  hysteria  "  {linipu  =  uterus)  reratli 
what  the  old  view  was,  namely,  that  hysteria  in  variably  originated  in  dmeamdL 
the  female  genitals.  Not  to  speak  of  the  fact  tliat  the  diaea.sc  <»ccur«i  iu  men  and 
children,  an  unprejudiced  consideration  of  the  matter  will  show  that  the  abort 
assumption  is  entirely  gfroundless  even  in  re^rd  to  women.  A  lai*^  number  ol 
hysterical  women  present  no  anomaly  of  their  sexual  organs;  and  even  if  tho  hit* 
ter  he  diseased,  we  are  not  justified  iu  at  once  assuming  that  the  hysteria  is  sccnud- 
ary  to  the  sexual  disorder.  In  these  cases,  also,  we  usually  find,  on  careful  inquirr, 
that  |>sychical  causes  have  been  at  work;  and  these  are  incomparably  more  potent 
in  exciting  hy.steria  than  is  malposition  of  tiie  uterus  or  constriction  of  tliecenricaJ 
canal.  It  is  true,  however,  that  disea&e  of  the  genital  organs  may  depress  tb« 
spirits  more  than  some  other  diseases  would,  and  so  indii'ectly  promote  hysteriaJ 
disturbances.  In  the  same  indirect  way,  menstruation,  pregnancy,  and  contiae- 
ment  exert  an  importiint  influence  upon  the  development  and  cc^urse  of  hysteria. 
Sexual  excesses  or  total  abstinence  fi-om  sexual  indulgence  also  produce  Ibfiir 
effects  indirectly  through  the  mind. 

The  Symptoms  Ain>  Manifestations  of  Hysteru. 

Considerinjx  the   gi*eat   diffei-enco.s  in  the  external  morbid  synrtptoms  ufuder 
which  hysteria  may  manifest  itself^  it  is  not  easy  to  give  in  a  brief  summarj 
superHciftl,  intelligible,  and  yet  accurate  description  of  ita  clinical  manifestatit 
We  believe  that  we  can  best  attain  this  end  by  speaking  first  of  the  most  imj 
tant  and  most  frequent  of  the  single    symptoms  of  hj^steria,  by  describing 
the  hysterical  attacks,  and  finally  by  trying  to  evolve  a  general  pictured  ihT 
disease. 

1.  The  Hysterical  Stigmata,  especially  the  Sensory  Aneesthesia  and  Hyperc^ 
thesia. — In  cyery  aisii  where  the  diagnosis  of  hysteria  hasah-eady  been  es^tabli&h«d 
or  where  it  is  to  be  confirmed,  we  must  examine  the  patient  for  certain  symptAini, 
which,  as  we  have  said,  are  so  common  in  hysteria,  and  in  part  so  peculiar  to 
it.  that  by  themselves  they  are  often  of  decisive  diagnostic  significance*  Thcae 
sympbtnis  are  termed  '*  hyst^incal  stigmata."  A  knowledge  of  them  is  the  more 
important  for  the  physician  in  that  we  often  detect  tliem  only  by  a  special  exami- 
nation (li rented  to  that  end.  Patients  only  exceptionally  inform  us  as  to  theic 
symptoms.  It  is  not  at  all  unusual  for  patients  to  have  no  inkling  of  their 
cnce  until  after  an  examination. 

The  TTiost  im|>ortant,  because  the  commonest,  of  these  hysterical  slgrui  relate^ 
sensibility.     The  more  carefully  we  examine,  the  more  rarely  will  we  meet  wit 
case  of  severe  liysteria  in  which   in  some  sensory  region  we  do  not  find  manifl 
disturbances,  especially  a  diminution  of  sensibility.      We  must  tlxereffire 
accurately  not  only  the  sensibility  of  the  whole  surface  of  the  Ixnly,  but  also 
functions  of  all  the  other  senses  (sight,  hearing,  smell,  and  txiste). 

The  sensory  disturbances  of  the  skin  must  first  l>e  mentioned.    Not  infrequeol 
we  find  a  diminution  of  sensibility  over  the  whole  surface  of  the  body,  esp 
a  more  or  less  complete?  analjjesia.    In  such  cases  we  can  stick  a  pin  in  deeply 
where,  or  pierce  a  fold  of  skin  with  a  pin,  without  the  [mtient*s  complaininpi 
p:iin.    As  is  well  known,  it  often  hapjK'US  that  hysterical  patients,  in  order  to 
jwar  interesting  or  frt:»m  some  other  reiison,  produce  upon  themselves  deep  injuriei 
and  wounds;  this  is  almost  always  connected  with  the  patient's  analgesia.    W 
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often,  however,  the  anaesthesia  h  not  g^eneral,  but  it  is  Hniited  to  a  definite  rej^ion. 
We  IiikI  complete  anaesthesia  of  one  arm  or  \e^,  or  we  lind  on  the  trunk  or  the 
extremities  sin^jle  areas  of  anuesthe^iia,  in  wliich  the  anaisthetic  parts  are  hounded 
by  the  normally  sensitive  skin ;  these  areas  may  take  all  i)os8ible  forms,  and  niay 
often  be  very  peculiar.  The  sensibility  to  pain  is  almost  alwaj's  the  most  disturlx^d 
when  tlie  other  forms  of  cutaneous  sensibility  may  be  quite  unaffected,  but  chafigea 
in  the  sensibility  to  temperature,  pressure,  etc..  may  also  occur.  It  may  l^e  added 
that  in  the  severer  forms  of  anaesthesia  the  deeper  jmrts  may  also  be  insensitive,  so 
that  the  so-called  musculai'  sense  is  absent,  and  ptitienta  with  their  eyea  shut  have 
not  the  slightest  idea  of  the  position  of  the  antesthetic  limbs. 

Besides  cutaneous  anaesthesia,  disturbances  in  the  sensibility  of  the  other  sen- 
sory or^ns  (other '*  sensory  anawthesias ")  are  among;  the  commonest  signs  of 
hysteria.  Sometimes  the  patients  say,  when  asked,  that  they  see  indistinctly  and 
dimly.  If  we  examine  the  eyes  we  often  find  a  loss  of  visual  acut*^ness  and  a 
rapidly  induced  futig^ue  on  usi?ig  them.  A  limitation  of  the  \nsual  field  is  the 
most  characteristic  sign — that  Ls,  an  anaesthesia  of  the  peripheral  portions  of  the 
retina.  The  do;2free  of  this  limitation  sometimes  shows  manifest  difference*  for 
the  different  colors.  Hystencal  achromatopsia  is  a  common  symptom— that  is.  a 
partial  or  complete  loss  of  the  color  sen.se.  Acconiing  to  Charcot,  in  the  hysterical 
the  perception  of  violet  usually  first  disappeiirs,  then  green,  and  lastly  blue  and 
yellow;  but  we  Tnust  not  hold  tin?  strictly  to  all  these  rules;  for,  althoug:h  the 
French  nivestipatoi's  are  otherwise  deserving^  of  great  praise  in  adding  to  our 
knowle<lg:e  of  hysteria,  in  this  jvspcct  they  seem  dei.'idedly  too  schematic,  and  to 
have  general)Ke<l  too  rashly.  Diminution  of  the  auditory  acuteness  in  one  or  both 
e4irs  is  also  not  uncommon.  Anaesthesia  of  smell  and  taste  is  still  more  common. 
Salt,  quinine,  vineg'ar,  sugar,  etc.,  either  excite  no  sensation  of  taste  at  all,  or  the 
tongue  is  anfesthetic  for  one  or  another  of  these  subetances.  The  same  holds  for 
the  sense  of  smell.  All  these  symptoms  are  especially  important  in  diag^nosis,  be- 
cause in  organic  diseases  they  are  relatively  much  vmrr  in  such  a  degree  than  in 
hysteria. 

The  sensory  anaesthesias  above  described  may  of  course  be  combined  m  various 
ways  in  different  case-s,  but  none  of  these  combinations  Ls  so  characteristic  and 
individual  as  hysterical  hemiauiesthesia,  a  symptrjm -complex  which  occurs  almost 
s^jlely  in  hysteria,  and  is  therefore  of  distinct  diafrnoslic  value. 

Hysterical  hemitma*sthesia  is  one  of  the  most  common  symptoms  of  profound 
hysteria.  It  must  often  l>e  s<iu^ht  for,  inasmuch  as  the  patient  herself  frcquenily 
has  no  suspicitm  of  its  existence  until  ber  attention  is  called  to  it.  It  seems  just 
as  if  one  half  of  the  bcKly  had  been  entirely  Inst  to  consciousness;  the  patient  does 
not  know  whether  it  us  or  is  not  capable  of  feeling. 

In  a  typical  and  fully  developed  erase  the  hemiansesthesia  does  actually  affect 
just  one  half  of  the  body.  There  are  rudimentary  forma;  but  in  these  complete 
ones,  the  boundary  between  the  anipsthetic  parts  and  the  parts  retaininff  normal 
sensitiveness  accunitely  corresponds  tottie  median  line  of  the  l)o<ly.  The  skin  on 
the  affected  side  is  entiiY'ly  insensible  to  the  prick  of  a  nee*lle  or  to  heat.  Often 
it  seems  somewbat  hlanchetL  and  its  blood-vessels  seem  to  be  constricted:  at  least 
the  skin  very  often  bleeds  surprisinf^^ly  little  if  wounded.  The  mucous  membranes 
upon  the  abnormal  side  are  all  equally  anaesthetic^  includinisr  the  conjundivft.  that 
half  of  the  buccal  cavity  and  of  the  tongue.  The  deeper  parts,  such  as  the  mus- 
cles and  joints,  are  also  almost  invariably  annesthetic.  The  patient  can  no  longer 
feel  m  what  piosition  the  limbs  of  the  affected  side  are;  and  if  they  are  moved 
passively,  no  sensation  is  communicated  to  her.  The  org:aris  of  special  seris<'  are 
usually  involved.  Hearing  is  impaired  uix)n  the  affected  side:  the  corresponding 
half  of  the  tongue  win  not  taste;  the  c»rresponding  nostril  can  not  smell;  and 
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ai^ht  upoD  that  side  is  atfected  in  a  peculiar  TDaaner.    There  is  no  bemiopia,  bul 

a  total  amblyopia,  or  possibly  amaurtjsis.  If  the  amaurosis  be  not  complete,  wc 
find  at  l«a.st  a  limitation  of  the  visual  field  and  the  sign^  of  the  above-ineutioned 
acbromatopsia. 

Apart  from  other  hysterical  symptoms  with  which  hemianaesthesia  as  well  as 
all  the  other  sensory  amesthesias  may  be  associated^  we  must  mention  here  one 
eymptom  which  is  in  close  relation  to  ana?sthesia,  and  which  was  first  described  by 
Duchenne  under  the  name  of  "loss  of  muscular  sense"  (perte  de  la  eonscirnce 
niusculaire).  The  patient,  whose  arm,  for  example,  is  anaesthetic,  can  not  m< 
it  if  jslie  closes  her  eyes,  although  with  open  eyes  she  can  move  it  as  well  as  e^ 
When  the  eyes  are  shut  the  arm  remains  motionless  in  the  position  it  has  pre- 
viously occupied.  If  its  position  be  altered  by  passive  motion,  the  new  position  in 
maintained  with  equal  persistency.  There  is,  with  the  eyes  shut,  pronounced 
catalepsy.  Duchenne  referred  this  peculiar  symptom  to  the  loss  of  a  special 
sense  which  he  termed  '*  muscular  sense  *'  {consmence  musculaire).  Accoi-ding"  to 
oup  present  conception  of  hysteriA  it  would  be  more  correct  to  regard  the  symptom 
ss  purely  psychicaL 

The  mucli-tlis^ussed  and  peculiar  symptoms  of  transfer,  as  well  as  metalloseopy 
and  allied  symptoms,  will  bo  mentioned  below. 

Tims  far  we  have  spoken  only  of  anajsthesia,  but  we  veiy  often  find  in  the  hys- 
terical  certain  hjperaesthetic  regions.  These  hypera^thesias  am  so  characteristic 
that  we  must  i-eckon  thorn  among  the  hysterical  stigmata,  and  must  therefore  look 
for  them  in  every  case.  Sometimes  the  physician's  attoiit  ion  is  called  to  tliese  places 
because  they  are  the  seat  of  constant  slig-ht  or  severe  pain.  In  other  cases  the  ten- 
derness apj)ears  only  upon  presFure.  The  hyporjesthesia  may  Ije  to  preat  that  the 
))atient  Ciin  scarcely  bear  the  slt<flitest  touch.  Of  course,  the  hypei'a^sthesia  is  very 
closely  connected  with  the  condition  of  the  imtient's  attention.  If  the  thoughts  bt' 
diverted,  even  firm  pressure  is  often  not  at  all  noticed.  We  see  clearly,  then«  that 
we  usually  have  to  do  here  with  a  "psychical  hyperaesthesia." 

Tlie  hyiK?i"a?sthctic  sptAB  are  either  quite  extensive  or  quite  circumscribed,  or 
even  limited  to  one  definite  spcjt  They  may  lie  near  to  or  in  the  midst  of  ansE^ 
ibetic  areas.  They  are  I'elatively  rarest  in  the  extremities  and  more  common  on 
the  head  and  trunk,  especially  on  the  sternum,  on  the  sides  of  the  chest,  under  the 
mammae,  otc.  Most  common,  and  therefore  espti-ially  characteristic,  is  the  hyper- 
esthesia of  the  vertebral  column,  and.  m  women,  of  the  lower  abdominal  region 
("  ovarian  pain."  '*  ovarie '").  The  latter  term  is  convenient  but  by  no  meajis  cor- 
rect, since  really  we  bave  only  a  tenderness  of  the  soft  parts  crenerally,  which  is  at 
once  noticeable  on  deep  pre^«ure.  and  we  do  not  have  solely  or  chiefly  a  tender* 
ness  of  the  ovary.  We  usually  find  **  ovarie  "  only  on  one  side,  oftc^ner  on  the  left 
tlian  on  the  rig-ht.  Analoj^ous  symptoms  in  men— tenderness  in  the  grtnns  or  the 
testicles— a i**?  hsss  connnon.  Hypereesthesia  of  the  vertebral  column,  hysterical 
"spinal  irritation,"  ia  even  more  important  for  diagnosis  than  ovarie.  The  hyper- 
aPstbeBia  affect*?  either  the  whole  spine  or  merely  single  porticms  of  it,  oft<?n  only 
«ingle  vertebiw.  It  may  attain  so  hitrh  a  df^gree  that  the  slighteM  touch  of  the 
skin  over  the  vertebrte,  or  somewhat  deep  pressure,  may  cause  the  liveliest  outcries 
and  shrinking.     This  symptom  is  almost  pathognomonic  of  hysteria. 

The  relations  which  these  hyponesthetit*  regions  have  to  the  hysterical  attacks 
are  very  important,  and  they  have  therefore  pwcured  for  them  the  name  nf  *^by$- 
t«rogcnous  zones."  We  will  speak  further  on  this  point  iji  descrihijig  the  bystei^i 
ical  attacks. 

Hypenesthesia  in  other  sensory  regions— abnormal  sensitiveness  of  the  eye,  cat 
etc. — also  occurs.     Thus  certain  crises  of  hysterical  blepharospasm  seem  to  be  di 
to  an  inmioderate  sensitiveness  to  light.    Unusually  sharp  hearing  ia  noted^  cspe- 
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ciaJly  during  the  hysterical  attacks.    Here,  too,  belongs  thfl  aversion  of  many 

patiL-nts  to  cei-Uiin  fitnells  and  tastes,  and  the  like. 

2.  Hysterical  Paralyeis.  —  Hysterical  paralysis  is  frequently  an  immediate 
sequel  to  some  violent  mental  excitement  (for  example,  "  paralysis  fi*om  fright ''); 
but  it  may  come  on  gradually.  Hysterical  paralysis  is  indubitably  of  central 
origin.  It  is  a  paralysis  of  the  will.  The  patient  has  lost  the  power  to  will  a 
contraction  of  the  affected  muscles.  One  always  has  the  feeling  that  the  i>atieiii 
could  move  the  paralyzed  limb  perfectly  well  if  she  only  desired  to;  but  she  can 
not  brings  the  will  to  bear  on  it,  and  Ibis  inability  is  the  real  trouble.  It  also 
set'ms  a  renuirkable  circumstance  that  hysterical  paralysis  often,  but  of  courae 
not  always,  affects  only  certain  combined  mnvenients.  Many  patients,  for  in- 
stance, can  move  their  legs  very  well  in  bed,  but  they  can  not  walk  a  step.*  Wo 
have  seen  a  hysterical  writing  ]mralysis;  the  right  arm  was  not  paralyzed,  but  it 
uttci'ly  refused  to  make  any  attempt  t<:)  write. 

Tlie  extremities  are  most  frequeuLly  paralyzed,  particularly  the  lower  limbs; 
but  hemiplegia  is  not  especially  rare.  A  very  common  mainfestation  is  loss  of  the 
power  to  walk.  The  patient  lies  in  bed  or  on  a  si»fa,  and  sometimes  while  thus 
reclining  she  can  flex  and  extend  the  legs  very  well;  but  ajs  schju  as  she  is  urged 
to  stand  up  or  walk,  the  knees  double  up,  the  patient  begins  to  ti-cmble,  the  respira- 
tion grows  rapid  and  convulsive,  and  there  is  not  the  slightest  effort  made  to  move 
the  legs.  If  only  one  leg  be  paralyzed,  the  gait  is  often  very  peculiar  and  char- 
acteristic. The  sound  limb  makes  long  strides,  while  the  pai'alyzed  one  is  held 
perfectly  rigid,  and  often  is  dragged  along  with  a  loud  shutfliug  sound.  The  arms 
are  much  less  often  affected.  The  facial  muscles  are  hardly  ever  paralyzed.  We 
once  saw  hysterical  diplopia. 

In  regard  to  the  more  precise  form  of  the  paralysis,  both  flaccid  and  s|)a6tic 
paralyses  cK-cur  in  hysteria.  In  many  cases  of  hysterical  jjaralysis  the  tendon 
i-etlexes  may  be  so  exaggerated — nay,  there  may  even  be,  as  we  have  repeatedly 
seen,  such  a  lively  foot  phenomenon— that  one  is  at  first  disposed  to  think  of  actual 
spinal  paralysis.  In  other  cases,  as  in  paralysis  of  an  arm,  tlie  paralyzed  limb 
hungs  down  completely  Haccid,  The  paralyzed  iwjrts  ai-e  otten  at  the  same  time 
complelely  anaesthetic  (a  circumstance  which  may  often  he  distinctive  in  diag- 
nosis), but  in  other  cases  they  are  normally  sensitive  or  even  hypei*a?sthetic. 

Hysterical  paralysis  of  the  vocal  cortls  is  seen  very  often.  The  voice  is  gener 
ally  lost  suddenly,  and  the  patient  can  talk  onlj^  in  a  whisjier— hysterical  aphonia. 
On  laryngoscopic  examination,  we  ai*e  often  struck,  at  the  outset,  by  the  anaes- 
thesia  of  the  pharynx  and  its  lack  of  reflex  excitability.  We  find  no  trace  of  any 
anutxiraical  lesion  of  the  cords,  but  merely  that  they  are  pnretic.  Tlie  glottis  can 
not  l>e  completely  closed,  and  sometimes  the  vocal  cords  actually  rryow  wider 
apart  upon  every  efff»rt  al  phonation.  The  patient  then  speaks  exclusively  in  a 
whisper.  Hysterical  mutism  qnitc  i-arely  follows  hysterical  aphonia.  The  fHitienls 
entirely  lose  vohmtary  control  of  their  speech  apparatus,  and  finally  become  com- 
pletely dumb. 

HystericaJ  pantlysis  of  the  pharynx  and  ai-sopliagus  Is  touch  less  frequent. 
If  there  be  dysphagia,  it  is  often  not  an  e^isy  matter  to  dctermiiiu  whether  it  is  due 
to  paralysis  or  to  spusni. 

3.  Hysterical  Contractures. — Contractures  may  occur  as  isolated  phenomena. 
or  in  combination  with  other  symptoms,  such  as  anesthesia  or  paralysis.     They 


[*  TliiB  innMlitjr  to  rtand  or  wutk,  with  the  piTscrviitioD  of  good  Btrength  and  oo-Anii nation  in  the 
legs  when  esiUin^r  or  («tun«lintf,  und  the  pereintcnoc  of  jviwer  to  oxpouto  ccrtnm  less  n»uik\  inovenumtB, 
Muoh  aa  hopping:  nn  nriu  fnot,  ha^  beon  termed  liy  Blocq  fM<(i#»a-a6a<na.  It  b  oflca  asitociatud  with 
byHtcri*,  but  it  iiuiy  exltit  Indepoudoatly  of  it — K.l 
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are  canned  by  unusually  strong  tonic  muscular  contnictions.     The  shu^n? 
of  the  iiritaiioii  is  certainly  in  the  central  nervous  system.     Sometin 
Iractures  are  temporary^  but  often  they  are  characterized  by  tjieir  iir  ai 

their  ^'eat  \>ei^istency.  The  exti*emitievS  suffer  most  frequently,  although  tha 
trunk  or  the  back  of  the  neck  nmy  be  atFec^ed.  In  the  hands  and  feet,  especmUj 
in  the  toes,  flexor  contractures  predominate,  but  m  the  larger  joints  extensor  eon- 
tractures  ai*c  the  rule.  Althoug"h  many  vai'ieties  occur,  sinj^le  fomis  of  contnuHiiiv 
are  especially  chanu.*torislic.  As  aji  example.,  we  will  r*.'for  to  the  accompanjiajp 
illustrutioD  (Fi^^  H)!l). 

The  iHilatious  of  hysterical  contractures  to  the  articular  neuralgias  have  already 

been  menliinied  (p.  529).  They  may  occur  in 
a  heiuipk'jLfic,  paraplegic,  or  monopleg-ic  form. 
They  often  ft>llow  a  hysterical  convulsive  at* 
tack  ividc  infru).  All  hysterical  coutractom 
disapiiear  completely  in  ciilopftform  nartSQgii 
and  in  deep  sleep. 

4.  Vasomotor  BistorbanceB.    Secretory  D^ 

■*  j  tturbancea.    Symptoms  in  the  InteznAl  Orgeat. 

♦  —Besides   the  stuiiory  and  niutor  syniptom» 

1  just  described,  other  symptoms  oc<rur  in  hTt- 

;"  teria  wliicli  fall  under  the  domain  of  the  vim- 

\  --.^  omotor  and   secretory  nerves.      The   sijjrnHi- 

cauce  of  many  of  these  symptoms  is,  of  coune, 

not  5'et  cleur. 

In  the  first  place  abnormal  anaemia  or  ab- 
normal fiiUucss  of  the  vessels  (a  cool,  pale  skio 
in  the  one,  a  hot,  red  skin  in  the  other)  is  not 
infrequent,  and  points  to  vasomotor  iaflueiioni 
tSince  we  know  lliat  the  vascular  nenm  ift 
influenced  in  a  liigh  degree  by  the  ei 
we  can  probably  a,*Msume  a  central  orij^n 
B.ii»riieviii.*  nnd  ttPKnani's  iconojrraijhte   these  svniptoms.     Htf'morrhacfes  from  int*^ 

nal  orpaus  are  harder  to  explain;  they  4» 
apparently  not  uncommon  in  hysteria,  and  they  have  often  been  expliuned  by 
"nervous  vasomotor  influences,"  but  in  our  opinion  we  must  be*  extmnt^ 
jeruaixled  in  such  an  assumption.  We  most  frequently  see  hysterical  haematomaai 
or  Ijysterical  hnf^moptysis— that  is,  the  evacuation  of  bhx»d  frotn  the  mouth,  ettiwr 
with  cong-h  or  with  more  of  a  strangulation.  Inexperienced  physicians  h«tt 
thu.**  oft^n  been  led  to  a  false  belief  in  ilangemus  pulmonary  disease  or  gaflkrie 
ulcer;  but  if  we  look  more  closely  we  shall  find  that  tlie  bloml  evacuated  i»af  « 
clear  rasphorryred  color,  is  mixed  with  a  good  deal  of  mucus  and  saliva,  and  ii 
of  a  thin  tluid  consistency.  The  whole  amount  is  seldom  more  than  two  or  ihfw 
ounces  (jrrm.  50-80 K  If  we  inquire  more  carefully  as  to  its  orifrjn,  we  can  usually 
find  a  source  for  the  Mood  in  the  Rimis  or  in  the  oral  or  pharyng^il  mucous  niein* 
brane.  There  are  often  spasmodic  choking  f>r  biccoufchs,  by  which  a  hsBtDor^ 
rhajTe  of  tlie  mucous  membrane  is  mechanically  pi*oduced.  It  is  also  certain 
that  in  many  cases  intentional  deception  on  the  part  of  the  ptitients  fuay  lie  at 
the  bottom  of  the  hirmorrhage.  We  most  be  especially  cautious  in  lufniorrhn^ 
fnim  the  ffeoitals,  fnmi  the  skin,  from  the  palms  in  the  **  stigma tiw^d."  etc. 

Finally,  among  the  vasomotor  disturlwiuces  we  must  mention  one  sympUdn 
whose  sign  ill  can  (^e,  in  our  opinion,  has  not  yet  been  satisfactorily  explained— w« 
mean  hysterical  fever.  In  severe  hysteria,  especially  at  the  time  of  severe  attiickf 
and  psychical  disturbances,  other  observers,  and  we  ourselves,  have  repeatedly) 
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high  febrile  tempet^tures,  106*  (41°  C.)  aud  more;  and  thesb  temperatures  come 
on  in  a  very  iri'eji^ilar  manner,  lii  iiuue  of  the  cast«  under  our  own  obs4*rvatiop, 
however,  c<.>uld  we  wholly  excluile  the  possibility  of  siumlalion — that  is,  of  pro- 
ducing Oi  rise  of  the  ineit'ury  by  rubbing*  and  pressiug*  on  the  Uierniometer.  In 
all  tiie  measurements  we  uuide  oui'srdvejs  in  the  rectum  the  temperature  wtis 
tiorniaJ,  while  the  higrh  fever  was  always  said  to  oeeur  in  our  absence.  We  there- 
fore recommend  great  caution  with  reference  to  this  point. 

Anomalies  of  the  seeretory  and  excretorj-'  organs  have  also  been  met  with  in 
hysteria.  Many  patients  have  a  remarkably  dry  skin,  while  others  sometimes 
perspire  very  freely.  The  secretion  of  sa]iva  is  subject  to  similar  modilications. 
\ery  remarkable  observations  Imve  be<?n  made  in  a  few  cases  with  regard  to  hys- 
terical iscburia;  for  days  only  a  very  small  amount  of  urine  has  been  ]>ajssed, 
although  there  has  been  no  retention.  In  one  case  of  this  sort,  observed  by 
Charcot,  tliei-e  was  violent  vomiting  at  the  same  time,  and  the  vomitus  con- 
tained a  comparatively  large  amount  of  ui-ea  (vicarious  excretion).  Hysterical 
polyuria  occurs  moi-e  frequently  than  ischuria.  A  large  amount  of  very  light- 
colored  urine  of  low  si>ecitic  gravity  is  exci-eted.  This  polyuria  is  in  many 
instances  merely  the  result  of  excessive  ingestion  of  litpads.  Polydipsia  (exces- 
sive thirst)  is  a  very  frequent  symptom  in  hysteria,  jjarticularly  at  the  close  of 
a  fit. 

The  digestive  disturbances  which  many  patients  have  are  mainly  such  as  hare 
already  !>een  discussed  on  page  400,  under  the  head  of  "  nervous  affections  of  the 
stomacb."  Colicky  pains,  obstinate  constipation,  occasional  diarrhcea,  and  similar 
symptoms,  are  by  no  means  rare.  Hysterical  tympanites  also  deserves  mention. 
It  is  due  to  the  accumulation  of  a  large  amount  of  air  and  gas  in  the  prima^  vise. 
This  may  be  in  part  the  result  of  a  sort  of  paresis  of  the  muscular  coat  of  ibe 
stomacli  and  intestines,  but  another  fi'equcnt  rause  is  tho  swallowing  of  large 
amounts  of  air.  Perhajjs  the  patient  does  this  on  purpose.  The  prominence  and 
tension  of  the  abdominal  walls  may  be  so  considerable  as  to  simulate  grave  dis- 
eases, such  as  peritonitis,  or  a  tumor,  or  pregnancy.  Doubts  of  this  sort  can  always 
be  dispelled  by  inducing  aujcsthesia  wiili  chloroform.  It  is  possible  to  remove 
the  gas  completely  in  a  short  time  by  pii.'ssing  upr>u  the  abdomen,  or  by  mtroduc- 
ing  a  long  tube  through  the  rectum. 

Sometimes  there  are  symptoms  referable  to  the  genital  organs.  It  has  been 
Already  pointed  out  tliat  t^x>  much  pi*ominence  was  formerly  given  to  the  intluence 
of  sexual  di.seases  in  exciting  hy.steria.  It  is  also  true  that  nervous  derangements 
of  the  genital  organs  may  be  among  the  symptoms  of  hj'steria.  In  this  way  pain 
and  hypenvstlieda  may  be  occ^Tsioned,  and  possibly  many  instances  of  dysmcnor- 
rhoca  and  leucorrhoea  have  a  simitar  origin.  We  can  also  rea<lily  understand 
that  sexual  relations  often  influence  very  excitable,  hysterical  individuals  to  no 
slight  extent,  a.s  indeed  is  very  frequently  betrayed  by  the  character  of  their  hal- 
lucinations and  their  utterances  when  delirious. 

5.  (General  Mental  and  Bodily  CouBtitntioE  of  the  Hysterical.— If  wo  regard 
hysteria  as  a  disease  which  is  largely  psychicah  which  is  the  only  correct  view,  it 
will  not  seem  strange  if  the  whole  mental  constitution  and  nature  of  the  patient 
show  special  peculiarities.  In  many  cases,  thei'efore,  the  psychical  condition  of 
the  hysterical  is  so  characteristic  that  the  physician  c^in,  from  the  patient's  nature 
and  demeanor  ffirm  his  conclusions  as  to  llie  form  of  her  disease. 

Hysterical  ix^rsona  are  irritable  and  emotional,  eaidly  depressed,  sensitivei 
whimsical,  and  subject  to  violent  extremes  of  feeling.  They  are  inclined  to  exag- 
gerate their  sutTerings,  exuvi  n  great  deal  of  attention,  and  are  anxious  to  excite 
sympathy.  They  have  little  energy  or  force  of  will,  but  tliey  are  sly  and  obsti- 
nate in  carrying  out  any  pet  desire.     Again,  thoy  can  be  very  amiable  and  attrac 
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tive  if  they  take  the  fancy.    They  are  almost  invanahly  clever.    It  is  comparaiiTely 
cxceptioDal  to  see  hysteria  in  dull  and  stupid  persons. 

This  brief  sketch  I'epresents  many  cases,  as  we  have  said,  but  not  alL  Such 
patients  very  frequently  present  no  very  great  disturbances,  but  coniplaiu  merely 
of  all  sorts  of  gfcneral  derangements,  sometimes  of  one  kind  and  sometimes  of 
another,  and  yet  are  able  to  perform  their  daily  duties  ttilerably  well.  A  case  of 
paralysis,  contracture^  or  other  important  lo<^'alizcd  hysterical  trouble  may  not 
present  any  marked  mental  peculiarities.  Either  there  are  none,  or,  if  they  exist, 
the  patient  conceals  them  from  the  physician. 

With  regaixi  to  the  i^eneral  physical  constitution  of  hysterical  subjects,  it  has 
already  been  mentioned  that  any  bixlily  weakness  favors  the  development  of  the 
disease;  and  yet  hysteria  is  by  no  means  confined  to  the  iU-nourishe<l,  weakly, 
and  ana-mic.  On  the  contrary,  many  patients  seem  to  be  in  blooming  health  and 
well  nourished.  In  a  severe  case  of  hysteria,  however,  the  effects  of  the 
on  general  nutrition  may  be  very  distinct.  Little  food  is  ingested,  sleep  is 
turbed,  digestion  is  affected  ivkle  tn/ra),  and  the  bodily  health  is  gradually 
undermined. 

HYSTERICAL.  ATTACKS,   CONDITIONS  OF  SPASM,  ETC. 

While  the  aymptt^ms  thus  far  descril>e<l  are  largely  of  a  permanent  character, 
paroxysmal  nervous  symptoms  are  also  very  common  in  hysteria.  The  diagrnofds 
of  the  eutii'e  morbid  condition  is  often  made  certain  by  the  onset  of  such  hysterical 
attacks,  which  are  often  very  characteristic,  and  their  significance  is  readily  per 
ceived  by  the  experienced  physician.  There  are  some  cases  of  h\-steria  which  run 
their  course  entirely  fi-ee  fi-oui  these  attacks,  where  there  are  only  certain  per- 
manent nervous  symptoms,  such  as  paralysis,  contractures,  amssthesia,  etc. ;  but 
there  are  ahio  other  patients  in  whom  the  hysterical  attacks  dominate  the  whole 
scene,  and  are  sometiraes  the  only  manifestations  of  the  disease.  A  hysterical  at* 
lack  is  not  infrequently  the  beginning  of  the  trouble,  especially  in  those  caseR 
where  the  disease  is  excited  by  fright,  etc.,  and  where  the  attack  follows  immedi- 
ately upon  the  psycliical  excitement. 

It*  regartl  to  the  severity  and  the  variety  of  the  liystorical  attacks,  they  are  so 
manifold  that  an  exhaustive  account  of  all  the  ixissibilities  can  not  here  be  gfivcn; 
but  feptjiin  features  and  details  are  so  common  in  them,  and  recur  so  often,  thai  u 
consideration  of  them  Ls  often  in  itself  sufficient  for  a  correct  diagnosis. 

The  mildest  form  of  the  hysterical  attack  consists  of  tlie  development  of  a  feel- 
ing of  distress,  anxiety,  vertigo,  and  especially  of  a  loss  of  voluntary  contr*>l  of 
the  body.  The  ]>atient  sinks  on  a  bed  or  chair,  closes  the  eyes,  and  becomes  inca- 
pable of  action  or  speech.  Mi!d  symptoms  of  motor  in-itatiou  usually  ensue,  most 
commonly  an  accelenition  of  respiration,  general  tremor,  winking  of  the  eyes, 
etc.  Mild  spiistic  symptoms  In  the  pharyngeal  musclts  and  the  diaphragm  are  not 
uncommon.  Tliere  is  very  often  a  lively  palpitation  during  the  attack.  The  face 
is  sometimes  quite  red,  but  in  other  cases  pale. 

In  such  mild  attacks  any  impartial  observer  has  distinctly  the  impression  tlial 
the  patient  is  humoring  her  inclinations.  If,  therefoif>,  she  be  encouraged,  OTSf 
cold  water  l>e  thrown  in  the  face  or  on  the  back  without  too  greet  regard  for  h«r 
feelings,  she  usually  scH>n  regains  her  will-power  and  i-apidly  recovers. 

In  an  unbroken  series  these  mildest  forms  of  attack  pass  over  into  the  severer 
types,  where  the  clouding  of  consciousness  is  greater  and  the  symptoms  of  »imi*»r 
irritation  are  more  severe.    Complete  loss  of  consciou.sness,  so  common  in  e}>i 
is  scarcely  seen  in  hysterical  seizures,  but  there  is  very  often  a  marked  cU  •  ' 
i  consciousness,  and  in  the  severe  forms  morbid  alterations  of  consciou 
infra).     If  hysterical  attacks  occur  which  resemble  tlioso  of  epilcp-sy  ("  U^j 
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epilepsy  ''),  we  must  tliink  of  the  |)ossibiUty  of  a  combination  of  the  two  diseases; 
but  usually  the  form  of  tbe  hysterical  convulsion  is  essentially  different  from  that 
of  the  epileptic.  In  severe  hysterical  convulsions  the  convulsive  movements  are 
more  varied,  more  extensive,  and  more  complicatetl  than  in  epilepsy.  The  arms 
Qiake  thrashing  and  thrnstiui^  movements,  and  often  apparently  quite  well-co- 
nrdinatod  inovemeuts.  Patient.s  strike  the  bed,  and  srnnetimcs  their  own  bodies, 
with  the  clenched  bst;  they  seize  objects,  such  as  the  Ixsdclotbes  or  furniture,  and 
cling-  fast  to  them.  We  also  see  clonic  or  tonic  flexor  and  extensor  spasms  in  the 
legs.  The  eyes  almost  always  converge  or  are  turned  to  one  side,  and  they  often 
roll.  The  lids  are  lightly  closed  or  oocasionally  oi>en.  There  is  almost  always 
trismus,  and  there  is  often  grinding*  of  the  teeth.  The  trunk  usually  twists  and 
turnsi  Uie  most.  The  patient  often  thrusts  her  head  hartl  against  the  wall  or  the 
bed.  The  whole  body  may  assume  j^wjsitiona  which  a  healthy  person  can  soiircely 
imitite  without  special  practice.  The  best  known,  and  in  fact  <me  of  the  com- 
monest  and  most  characteristic,  is  the  arched  position  {arc  tie  cercie}^  of  which  the 
acconipanyinjj  illustration  (Fig-.  110)  gives  an  idea. 
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Fin.  1!'J.— UyBU'rioaJ  arc  dr.  ctrcl*  (Boiirneville  amj  Regiiard). 

Many  patients  rest  for  a  time  on  the  floor  support^ed  only  by  the  head  and  toes. 
At  intervals  they  sling  or  roll  their  bodies  to  and  fro,  drum  on  the  floor  with  their 
legs,  throw  themselves  into  the  air,  etc.  Any  one  who  has  once  seen  snch  a  "grand 
hysterical  convulsion  "  will  never  forget  the  picture. 

A  dilferent  but  still  common  form  of  hysterical  convulsion  is  characterized  by 
a  pronounced  implication  of  the  respiratory  muscles.  Tlie  attack  begins  with  a 
K]msmotlic  acceleratimii  of  fxtspiration,  and  the  breathing  lieconies  shoi'ter  and  more 
rapid.  We  have  ourselves  counted  two  hundred  respirations  a  minute.  Other 
peculiar  spasms  of  the  respirat<iry  muscles,  which  occur  in  this  way  only  in  hys- 
teria, are  also  commtui;  hiccough,  loud  sobbing,  gnmting,  etc.  The  muscles  of 
the  pharynx  are  usually  implicated  in  pr<iducing  these  noises.  Of  course,  all  these 
spasmodic  conditioTis  may  be  joined  in  the  most  varied  ways  with  spasms  of  the 
tnmk  and  the  extremities. 

One  of  the  most  essential  factors  which  often  gives  the  most  characteristic 
stamp  to  the  grand  hysterical  attack,  is  the  relation  which  the  spasms  often  liave 
to  certain  cf>-existing  abnormal  conditiorts  of  consciousness.  During  the  attack 
the  patient  is  usually  not  unconscious,  hut  she  Ls  under  the  dominion  of  inner 
morbid  delusions,  and  these  often  mirror  themselves  in  the  outward  movements. 
The  patient  is  wholly  dominRtf^l  by  a  definite  circle  of  ideas ;  she  has  hallucinations^ 
and  passes  through  ko:i  '  il  or  exciting  event.     All  this  is  most  .strikingly 

manifested  in  her  movt  nd  her  expression.     Hence,  in  an  attack  the  face 

often  expresses  terror,  ragt<,  threatening,  concupiscence,  serenity,  etc.  Ve^Tj  often 
the  intdrtiiii  excitorneut  V  Virth   in  words,  and  there  is  actual  hysterical 
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delirium,  the  most  marked  emotional  utterances,  etc.  The  patients  often  talk 
conliuuaily  U^  themselves,  usually  very  rapidly,  with  frequenl  repetitioiut  of  ibt 
Hfjm©  phra»o  or  word.  We  can  often  succeed  in  ^ving  the  delirium  a  deSaiti 
diriyction  by  questioning  the  patient,  or  converse  regularly  with  the  patietit  dorinf 
an  attack,  but  uaually  the  pure  motor  spasms  again  set  in,  or  persist  (or  somr  tiiw 
in  ft  tonic  form. 

Wi?  ciuk  not  s^i  further  into  the  numerous  details  of  the  symptoms  of  the  irnud 
attack  C'(frafnie  hy/iterie^'l  for  an  accurate  knowled^  of  which  we  must  thitnk 
the  obwi-vatiunsof  Chaixiot  and  the  school  of  La  Salpcti-iere  in  Paris  (Boumevtlle 
and  Rttp^mird,  P.  Richer).  The  descrintiuns  of  the  Fi-euch  authors  apply  to  the 
Ifrand  hyst4»ria  not  infrequently  seen  iu  Germany.  In  regiird  to  the  whole  pictoit 
of  the  attack  the  French  neuroloi^sts  distinguish  several  pericKls  which  con** 
MjMJUtl  in  K-enerul  with  the  td>nve-descril>ed  cfinditions.  The  lirst  period  conagtMci 
sfn'ere  epili'iJliforrn  crinvul^ions  npparputly  associated  with  lass  of  conscioiUDML 
Thc'n  comes  tlio  period  of  "contortions  and  grand  movements"  fclowntSBkni)^ 
and  linatly  the  poriixl  of  pla^stic  positions  and  passionate  attitudes  (attitudes  fOt- 
Htotu'lh'H).  The  sliort  ami  very  significant  expressions  of  this  scheme  are  of  prar- 
tieal  value,  but  in  our  experience  we  can  only  rarely  expect  sharply  de6ii«d 
**  periods'*  in  the  individual  case;  the  grand  hysterical  attack  is  ratht^r  compoocd 
in  llie  most  varied  ways  of  the  different  symptt^ns  above  n»entioned. 

Theri^  reuudns  one  essential  relation  in  order  to  complete  the  picture  of  tJje  byi- 
terical  atlat^k,  and  that  is  the  "suggcstihility  "  of  the  patient^  which  is  so  peculi&ilj 
characteristic  of  hysteria.  By  "  su^f^estion "  we  mean  the  artificial  production 
of  a  definite  psychical  stiite,  or  a  i>hysicitl  state  dependent  on  the  mind,  by  amttt' 
ing  the  appropriate  ideas.  In  the  general  ohai-actcristics  of  the  mental  con^ititii- 
tion  of  many  hysterical  persons  we  have  already  had  to  point  out  how  much  mid 
how  often  such  patienLs  lot  themselves  he  dominatcHl  by  their  imaginations.  Suif- 
gcstion  is  merely  tbeartifxciul  fostering  of  this  psychical  pecidiarity  and  its  specul 
iippliealic»n.  Tiie  more  we  try  to  foster  and  preserve  this  peculiai'ity,  the  motv  •• 
leave  uncorrected  the  false  ideas  which  the  patients  have,  the  better  we  succxncl  ■! 
last  in  making  the  imtients  merely  a  shuttlcco<*k  for  their  ideas.  Hence  the  phjF- 
sician's  didly  cxiKirience  teaches  that^  as  Nuggestion  experiments  arc  re{»eQited.  tbi 
patients  more  i^asily  become  susceptible  to  them,  so  that  finally  we  can  actually  "do 
everything  with  them."  Tliei^  can  scarcely  be  any  difference  of  opiDion  M-  to 
whether  such  an  experiment  without  I'cstraint  is  medically  and  morully  pemri^ 
bte;  auil  even  the  fosleriug  of  suggestion  for  tlierajwutic  purposes  is  a  two-ed|ged 
swoni  whnse  action  is  not  always  rigidly  within  tlie  pliysician's  controL 

Suggestion  is  most  easy  during  the  hysterical  attack  itself,  especially  in 
forms  where  the  patients  speak,  hear,  and  answer.  As  soon  as  we  gi%*e  thi 
stance  of  the  patient's  ideas  a  definite  direction,  and  tell  them  io  a  eonvt] 
tone  that  they  ai*e  in  a  ganlen  or  a  wood,  picking  flowers  or  fruit»  that  ti 
attjickod,  bound,  lying  on  the  edge  of  a  precipice  or  the  water,  etc^«  we  see 
Iwi-iiring  and  speech  that  they  think  they  are  actually  experiencing  all  these 
ditions  in  their  delirium  and  hallucinations.  The  emotional  utteraooes  cif 
t^^rror.  joy.  or  aversion  are  then  often  expressed  with  astontshiog  arL  In  tbeoMM 
way  we  can  suggest  paralyses,  contractures,  or  ansstheeiaB.  The  most  inlffiwrtinf 
feature  of  it  all  is,  that  when  the  attack  is  over  every  trace  of  recollection  of  wiial 
Iiappeued  during  it  is  lost.  The  same  patients  who  just  now  were  so  much  exctlfd 
by  some  definite  idea>  a  few  seconds  later,  when  the  attack  has  ceaoed  of  ttaclf  or 
lias  artificially  been  brought  to  an  end  {Hde  i»fra\,  know  notliiii^  tnotv  ab<« 
They  have  not  even  a  vanishing  recollection  like  that  of  a  dreaoi  about  wbat 
have  just  said  and  done,  even  if  it  be  expressly  descrilied;  hut  it  is  sttU  wum 
markable  that  during  the  following  attack  they  often  remember  very  irell  «1 
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they  have  experienced  artimll.v  nr  in  their  imaginations  in  the  past  attack.  In 
Buch  cases  we  can  actually  speak  of  **  double  consciousness."  Processes  of  the  con- 
scious waking  life,  however  often  remain  in  the  cousciousnefis  during  the  attack. 
We  often  see  that  the  actual  event  (scene  of  terror,  etc.)  which  has  given  ri.se  to  the 
first  onset  of  the  attacks,  is  often  gone  through  with  anew  in  the  deliiium  of  sulv 
secjuent  attacks. 

Hypnotic  symptoms  are  closely  allied  to  the  processes  in  suggestion.  We  can 
not  give  hei-e  a  couipiete  review  of  tbis  field.  whicJi,  as  is  well  known^  has  been  so 
much  studied  of  late.  The  tendency  of  human  nature  to  mysticisui  and  the  inJlu- 
ence  of  suggestions,  which  may  be  of  value  not  only  with  the  patients  but  even  with 
the  invtstigating  physicians,  are  the  rea.sons  why  the  false  atid  the  true  have  often 
been  mijied  in  the  fituiiy  of  hypnosis.  We  can  say  only  that  one  great  advance  is 
now  generally  recognized,  and  that  Ls,  that  most  persons  of  scientiiic  li-aiuing  have 
abandoned  the  hypothesi.s,  once  frequently  accepted,  of  a  special  "  magnetic 
power  *•  (animal  magnetism),  by  which  the  '*  magnetizers  "  could  put  their  •*  medi- 
ums" into  the  "  magnetic  sleep  *'  or  other  abnormal  conditions. 

Hypnosis  is  nothing  more  than  the  intentional  artificial  pnxluction  of  a  hyster- 
ical attack,  or  a  hysterical  psychosis  by  suggestion — that  is,  by  the  action  of  definite 
ideas  rm  the  person  to  be  h}7)notized.  Therefore,  only  those  persons  can  be  hyj>- 
nntized  in  whom  these  itleas  have  a  strong  enough  influence.  No  m;<n  can  l>e 
liypnotiztMl  to  whom  the  nature  of  hypiio.sis  is  clear.  The  essential  feature  of  all 
hypnotic  proeedui'es  is  niei*ely  to  produce  in  the  most  lively  way  ix)s.sible  the  idea, 
"  It  will  hapi)en  as  the  hypnotizer  says."  All  other  things — the  fixation  of  the  eyes 
on  bright  objects,  the  vibrations  of  a  tuning-fork^  etc. — are  side  Issues,  and  serve 
nterely  to  support  the  suggestion.  In  all  easily  hypnotizable  persons  the  mere 
closure  of  the  eyes  and  the  remark,  *'  Now  go  to  sleep/' are  enough  U)  piYiduce  the 
hypnotic  sleep.  Patients  (and  here  we  may  actually  speak  of '*  patients")  reach 
this  Kuggpslibility.  of  coui-se.  only  after  they  have  oft<^n  iMicn  hypnotizotl;  for  the 
oftener  the  .stnne  action  of  an  idea  is  pniduced  the  morn  ensily  it  occurs — ii  law 
which  follows  also  from  many  other  experiments  in  the  psychical  dotnain.  The 
ditfen?nt  forms  of  hypnosis  are  not  distinguishable  from  the  various  liyKterical 
conditions.  Hypnosis  is  artificial  hysteria,  and  from  tJiis  alone  we  note  the 
danger  of  all  hypnotic  ex|>enments  as  s<x»n  as  they  are  practiced  by  the  ignorant. 
In  this,  too,  it  has  often  l)een  sh«jwn  that  we  can  not  be<'onje  free  ag-ain  from  the 
spirits  which  we  call  up.  The  French  physicians  (Riclier)  distinguish  four  chief 
Torms  of  the  hypnotic  state,  wbic-h  show,  however,  many  transitions:  I,  The  catii- 
leptic  state,  in  which  the  limbs  retain  all  the  positions  artificially  given  them  (see 
the  previous  chapter).  2.  The  state  of  * 'suggestion,"  of  artificially  produced  hallu- 
cinations. If  we  put  the  body  passively  into  certain  positions  corresponding  to 
definite  acts,  wo  can  produce  in  the  patient  all  the  appniijriate  ideas  with  the  dis- 
tiuctne^  of  an  hallucination.  To  this  category  l>elong  the  well-known  hypnotic 
exhibitions  where  hypnotized  adult  men  toss  babies,  eat  raw  potatoes  with  an 
expression  of  enjoyment,  etc.  3.  Tlie  lethargic  state,  that  is.  a  sta,te  of  apparfMit 
uncon.sciousness,  with  the  eyes  closed,  the  mu.scles  completely  relaxed,  and  a 
marked  increase  of  excitability  in  the  muscles  atid  nerves.  A  light  pi-essure  <ir  a 
slight  blow  on  a  nerve,  like  the  facial,  suffices  Uy  put  all  the  muscles  supplied  by 
it  into  a  tetanic  contraction  which  outlasts  Uie  irritAtiuu.  4.  By  certain  manip- 
ulations (for  instance,  rubbing  over  the  pariet"  '  It  *'^  ^  ^t^^te 
into  one  of  hysterical  somnambulism,  Th«  t  ,  but 
answer  automatically  qucKtiMUs  which  ar-  \  u»  tUcni. 
and  sometimes  show  certain  sensory  by[M  ce  fnrnis 
are  pi-ocisely  identical  with  the  ditlV^rrnt  forms  of  t' 
inci*eiased  mechanical  excitability  uf  nii^-^-l.    nml  ; 
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May  not  suggestions — that  is,  ide^s  which  lead  to  unconscious  voluntary  muKiilir 
contractions— ulso  play  a  part  here  ( 

We  Lave  thus  far  oraitteti  to  dwell  upon  an  important  point  in  the  deacrtjitwo 
of  the  hysterical  attack— namely,  the  relation  to  it  of  "  hystero^nous  sotiei.'' 
We  have  mentioned  aiiove  how  often  in  hysterical  patients  certain  parts  of  ibt 
body  (the  ovarian  region,  the  sides  of  the  chest,  etc.)  are  eitremely 
pressure.  It  is  by  no  means  uncommon  that,  in  spite  of  the  patieot^s 
Bomewhat  longer  pressure  on  such  a  spot  may  excite  a  hysterical  attack.  On 
other  handj  we  sometimes  succeed  in  causing  an  existing  attack  to  cease  by 
on  the  same  zone.  We  are  of  the  opinion  that  in  these  manipulations  sdma  idtm 
become  potent  as  connecting  links. 

Finally,  we  must  add  that  there  are  also  milder  forms  of  hysterical  upam 
which  are  limited  io  a  detinite  oiu&cular  region,  and  ai'e  not  aflsociatod  with  anj 
marked  clouding  of  consciousness.  There  ai'e,  for  example,  Isolated  spasms  of  the 
muscles  of  the  neck,  isolated  respiratory  spasms  (spasmodic  cough,  etc),  and  !»- 
lated  spasms  in  the  arms  and  legs ;  the  laryngeal  muscles  may  also  be  affect^ 
(hysterical  spasms  of  the  glottisj.  Spasms  of  the  diaphragm  and  other  muscUi  d 
inspiration  are  quite  common  under  the  foiin  of  hysterical  hiccouglu  which  mtj 
sometimes  last  in  the  severest  way  for  days  or  weeks.  To  spasmoilic  conditioztftia 
the  muscles  of  the  phai-ynx  and  cesophagus  we  refer  the  well-known  symptom  of 
so-called  globus  hyHtericiia :  the  patients  feel  as  if  a  ball  were  moving  up  Mud 
down  in  the  throat. 

We  sometimes  see  spasmodic  conditions  which  come  on  in  a  clonic  fashion,  or 
in  single  twitchings  in  this  or  that  muscular  territory;  sometimes  affect  sym- 
metrical groups  of  muscles;  are  not  associated  with  disturl>ance8  of  consciousnoi; 
cease  during  sleep,  and  are  often  easily  cured  by  appropriate  mental  treatment 
Such  condifions  have  been  described  under  special  names  as  Sfiecial  diseases^ 
elet'lrical  chorea,  ]>aramyc»clonus  multiplex,  or  myoclonia.  In  our  opinion,  muU 
of  these  cases,  if  not  all,  m*e  undoubtedly  hysterical  (see  pages  573  and  576). 

General  Course  of  the  Dinease.— Our  description  t>f  the  symptomatolo^  of 
teria  has  been  confined  to  the  most  important  and  frequent  phenomena;  and; 
even  this  meager  outline  shows  what  an  in  Quite  variet.y  of  shapes  the 
assumes.  1 .  In  one  class  of  cases  there  are  no  severe  symptoms  whatever. 
patient  mei'ely  displays  the  general  mental  condition  characteristic  of  h] 
she  is  easily  excited,  prone  to  make  niucii  of  her  ills,  has  all  sorts  of  symptoms, 
such  as  pain,  palpitation,  dyspepsia,  and  dyspucea,  and  these  are  aggravated  by 
mental  excitement,  while  at  other  times  they  may  so  nearly  vanish  that  the  paAkni 
does  not  appear  to  be  ill.  2.  A  second  class  of  cases  has  more  severe  disturbaoct^ 
coming  on  after  some  unfa\Torable  psychical  influence.  The  patient  nuky  haTB 
displayed  a  general  hysterical  tendency  previfiusly,  or  may  have  seemed  perfectly 
well.  Here  we  may  observe  all  the  syuijjtoms  almve  enumerated  and  describedL 
There  may  be  paralysis,  spasm,  contracture,  ana'sthesia,  or  |mrfesthesia»  The  imli- 
vidual  symptoms  may  persist  obstinately  for  weeks  and  months;  but  again  li»ey 
may  vanish  on  a  sudden  or  give  phice  to  other  disturbances.  Psychical  inHuencei^ 
are  unmistakably  potent,  not  merely  in  the  incipient  stage  but  also  in  the  fui 
course  of  the  disease.  Any  aggravation  of  the  symptoms  is  usually  referable 
emotional  excitement.  This  is  particularly  true  of  Uie  hysterical  convulsions. 
In  many  cases,  almost  every  fresh  paroxysm  is  due  to  anger,  terror,  or  some  siini- 
iar  cause.  H.  Tlie  third  class  comprises  the  most  severe  forms  of  hysteria,  with 
tliose  'vances  i»riefly  outlined  above.     They  are  as  complicated  ai 

i  form  manifold  combinations  with  all  the  other  hysterical 
:         I       h;i'sthe^ia,  contriicture,  and  paralysis. 

li     r  thi-  disease  varies  greatly.    The  true  root  of  all  evil  o 
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the  abnornia]  excitabnity  of  the  uervous  system,  which  always  remains  in 
uustable  etjuiitibnuiii;  and  olUsn  it  is  not  ix«sible  to  cure  this.  If  not,  the  trouble 
lasts  almost  indetinitely.  New  manifestations  of  the  disease  succeed  to  periods  of 
apparently  perfect  health.  Usually  the  symptoms  do  not  abate  tiU  quite  late  in 
life.  Theix!  are,  however,  many  insLanoes  of  complete  and  permanent  relief. 
This  favorftble  termination  is  more  especially  to  be  hoped  for  where  the  patient 
eomei*  into  suital>le  and  appropriate  conditions  of  life,  having  some  regular  occu- 
pation which  Is  not  exiKJSed  to  all  sorts  t)f  unfavorable  |>sychical  influences.  Many 
cjises  of  hysterical  disturbance,  iu  previously  healthy  childi'eu  or  young  adulta, 
and  due  to  some  distinct  cause,  U^rminate  compiu^tively  soon,  and  never  recur. 
It  is  never  possible,  however,  to  be  surp^  that  there  will  he  no  relapse,  inasmuch  as 
a  single  appearance  of  hysteria  shows  umnisiakably  that  the  nervous  system  is 
abnormally  vulnerahle  to  external  impressions  and  the  mental  emotions  excited 
by  them. 

Dia^oail.— An  experienc^^d  physician  is  seldom  greatly  puzzled  by  hysterical 
affections.  Although  the  disease  raaj-  at  first  simulate  some  grave  organic  disor- 
der, a  careful  physical  examination  and  continued  observation  will  almost  invari- 
ably disclose  the  true  character  of  the  case.  In  the  first  place,  there  are  never 
any  such  sympUims  as  would  absolutely  prove  the  existence  of  some  organic 
lesion.  For  example,  we  never  find  atrophy  or  loss  of  electrical  reaction  iu  con- 
nection witVi  hysterical  paralysis.  Secondly,  many  symptoms  are  characteristic 
of  hysteria  and  are  never  seen  in  any  other  disea.se.  Such  are  numerous  forms 
of  convulsions,  and  hemianaesthesia  with  amblyopia  of  one  eye.  Above  all^  we 
should  regard  llio  whole  psychical  behavior  of  the  patient,  the  influence  exerted 
upon  her  by  emotional  disturbances,  and  the  aetiology  of  the  illness— for  instance, 
if  caused  by  some  mental  excitement  or  emotion.  The  discovery  of  sjjecific  hys- 
terical symptoms,  tlie  so-called  hysterical  stigmata,  sensory  anaesthesias,  hj*ster- 
ogenous  zones,  etc.,  are  especially  important.  Many  symptoms  of  hysteria,  espe- 
cially certain  forms  of  spfism  and  hemianaisthesia.  are  in  themselves  so  character- 
istic that  from  them  alone  a  correct  diagnosis  can  he  made. 

Treatment* — Wliat  has  been  said  about  the  aetiology  of  h^Tsteria  at  once  sug- 

gest&  a  possible  method  of  prophylax.i.s.    A  watxihful  eye  will  often  detect,  even  in 

rcliildhofjd,  the   signs  of  abnormal   nervous  excitability,  atid   in  such  a  case  the 

parent  will  make  it  his  duty  to  impose  a  suitable  physical  and  mental  regimen, 

that  graver  <listarbauces  may  l^  averted. 

If  hysteria  be  already  developed,  Ibc  Rrst  and  most  important  treatment  is 
mental.  There  could  Ij«  no  greater  mistake  than  to  rleride  the  patient  or  treat 
her  aft  a  malingerer;  for  hysteria  is  a  disease,  aud  itxS  symptoms  are  just  as  inde- 
|>endent  of  any  con.sciou8  volition  on  the  part  of  the  patient  as  those  of  any  other 
disease.  It  is,  however,  absolutely  essential  to  cany  out  the  moral  training, 
which  the  physician  must  institute  with  all  the  proper  strictness  and  energy, 
because  iu  this  way  alone  can  any  good  be  accomplished.  Sometimes  this  most 
important  indication  t^an  be  fulfilled  only  after  the  patient  lias  been  withdra\vn 
from  the  over-anxious  and  over-assiduous  parents  or  relatives,  and  like  unfavor- 
able influences.  In  such  casesi,  treatment  in  some  institution  will  often  be  vastly 
bettei*  than  the  best  care  at  home ;  and  our  own  expeHence  leads  us  to  recommend 
most  urgently  that  the  eventual  necessity  of  removal  to  an  asylum  shnukl  be 
constantly  homo  in  mind  with  '  '  v  Often  the  mere  dread 

of  removal  to  such  a  place  tia*  •  hc. 

Proi)er  moml  trealm»'nt  achievt  •«*  best  results  where  there  is 

hysterica]  paralysis.     Wln'sn  wc  i  the  pariilysis  is  due  to 

hysteria,  the  patient  mu«>t  l>e  in»  y  practice  the  lost  power 

of  the  %viU  over  the  paralysed  i  act  the  lower  extremi- 
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ties,  as  it  usually  dr»e.s  the  patient  must  bo  set  on  her  feet,  renurdJess  of  aU  bcr 
opposition  aiiid  eomplaiuls,  and  kindly  but  most  firmly  reqimvd  to  try  to  wraJk 
Of  course,  at  first  «be  must  le  well  supported.  This  exercise  nmet  be  mcthodicalJv 
gone  through  with  several  times  a  ilay.  Gradually  the  jjaticnt's  gtxii  becomes 
more  auJ  more  secure.  She  regains  confidence  in  her  own  ability,  and.  having 
once  begun  to  impix)ve,  usually  makes  rapid  progress  toward  complete  recov*  rv 
Every  expi'rienued  physician  can  recall  numerous  instances  where  hybtenral 
paralysis  whith  hatl  lasted  \vooks  and  mouths  was  ciycd  in  a  few  days  hi 
tliis  mode  of  Ireatiuent.  Faradization  of  llio  muscles,  cold  si>on<^ing,  w^ith  fricli«)n 
aiid  balhing.  are  ejcoel lent  adjuvants;  and  the  disagi*eeable  element  in  these  pro- 
cedures of  itstdf  stimulates  the  patient  to  make  fi\ery  possible  exertion  to  regain 
the  use  of  her  limbs. 

When  there  is  hysterical  pai'alysis  of  the  vocal  cords,  a  similar  training  will 
be  found  b<-»tb  piticticable  and  eflicient.  Electricity  is  also  of  great  value.  It  may 
be  applied  exa^rually  or  within  the  hirynx.  Often  the  patient,  terriliod  by  tlie 
Buddeu  piin  it  causes,  i-ecovers  her  voice  at  once. 

The  ti-ejitnient  of  hysterical  contractures  consists,  first,  in  an  effort  to  looutt 
up  the  contracture  by  niassage  and  energetic  [lassive  motion.     Faradism  will  be 
found  of  as.si>stance  here  also.     In  order  to  maintain  the  ground  thus  gained^  iht 
patient  mu^t  be  induced  to  exercise  the  muscles  regularly  by  making*  volunton^M 
movements.  ^^| 

The  treatment  of  hysterical  spasmodic  eaiiditions  often  causes  g-reater  difllcul- 
ties.  In  many  cases  a  sharp  sensory  irritation,  douching  with  cold  water,  or  n 
cold  bath  with  cold  shower-bath,  sufiices  to  restore  the  energy  of  the  patient*!! 
will,  which  is  necessary  to  regtdn  control  over  the  muscles  and  thus  check  the 
»pa.sms.  The  dread  of  the  rt^petititm  of  tlie  bath  does  its  part  in  warning  the  po- 
tienls  from  giving  themselves  up  unresistingly  to  a  rexjetition  of  the  attack.  The 
electric  cnrreut  (strong  faradism  during  the  attack)  may  also  act  favorably  in  the 
Sftme  way.  The  action  of  such  measures,  however,  very  often  gradually  weakens 
the  patients  become  accustomed  to  the  cold  bath.%  and  they  remain  without 
e^ect. 

The  milder  varieties  of  hysterical  con\'T.ilsion,  such  as  bysterical  hiocougfa 
cough,  are  often  controlled  by  a  stern  reproof.     It  is  precisely  in  these  cases 
the  moral  effect  of  transfer  to  some  institution  frequently  causes  the  abrupt  diwp- 
pearance  of  symptoms  which  have   husted   for  months.     The  severe  hysterical 
attacks  are  oftjen,  of  course,  peculiarly  (►bstinate,  and  they  may  resist  for  montha, 
and  even  yejirs,  the  most  intelligent  treatment. 

Hysterical  anaesthesia  is  l)est  treated  with  the  faradic  wii'e-brush.     This 
ous  irritation  restoi*es  the  anipsthetic   piirti*  to  the  domain  of  consciousness. 
should  be  said,  however,  that  these  c^.ses  may  prove  obstinate  or  relapse. 

The  most  dillicnltof  all  hysterical  cases  to  treat  are  thftse  where  the  sympto 
are  not  strongly  pronounced,  but  where  there  is  a  general  hysterical  condition 
pressing  itself  in  a  multitude  of  neiTous  derangements,  such  as  palpitation,  dy 
aia,  and  general  debility,  or  in  ptirely  subjective  symptoms,  or  in  emotional  t 
enoies.     Such  patients  are  often  adv^anced  in  ye4*rs,  so  that  little  is  to  be  hopod 
for  from  moral  tnxining;  and  their  circumstances  may  Ije  unfavorable  without 
our  l)eing  able  ti>  remedy  the  situation.     Even  here,  however,  the  physician  mav 
greatly  benefit  the  patient  by  means  of  j>syehical  influences,  if  he  once  gains 
complete  cunfldence.    It  will  also  be  fouod  advautagtHms  to  employ  such  remed 
as  invigorate  the  nervous  system  (see  the  next  chapter);   electricity  should 
given,  either  in  the  form  of  general  faradixation.or  the  famdic  brush  applieil  to  t 
back  and  shoulders,  or  the  galvanic  current  applied  to  the  spinal  column  and  the 
sympathetic  nerve ;  and  of  still  greater  importance  is  a  melhotlical  cold-water  treat* 
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[>i»ent,  either  by  spt^nginr:.  or  batliing,  or  douches.  Such  patients  arc  often  vastly 
improved  by  sea-bathing  io  .summer,  or  by  going  to  tlie  mouutaius. 

The  iiiimt*rnus  internal  reme^liea  for  hysteria  are  also  of  niui*e  use  in  these 
general  conditious  than  where  there  are  marked  nervous*  disturbance**  in  special 
parts  of  the  body.  In  the  latter,  internal  remedies  do  good  only  indirectly  and 
subjectively,  and  about  in  proportion  to  the  confidence  of  the  patient  in  the  vir- 
tues of  the  njcdifine.  Thin  is  the  explanation  of  the  frequent  ca-ses  of  rapid 
recovery  aflor  taking  lujina'opathic  and  "  elect ro-honiOL'opalhic  *'  remedies,  and 
those  still  more  mai'^'clonw  curtf.s  elFected  by  means  of  holy  water  and  relics. 

Among  tht^  "antibystencal "  agents  contained  in  our  nietlieal  thesaurus,  asafoeti- 
da,  valeriiin,  and  castoreuni  are  the  most  famous:  but  probably  few  would  at  the 
present  day  ciaim  that  they  possess  any  specific  virtues.  Perhaps  the  prep^irations 
of  valerian  ai-e  the  most  useful  where  there  is  hysterical  excitement,  as  evinced  by 
convulsions  or  iMilpitation.  Bi-ounde  of  potassium,  arsenic,  and  other  medicines 
which  oi-dinarily  exert  a  favorable  influence  upon  the  nerves»  seldom  accomplish 
any  {)ernianeut  gnod  in  hysteria,  although  often  pi-escribed.  Narcotics  do  lillle 
good,  and  may  do  much  harm.  It  is  easy  to  develop  the  morphine  habit  in  such 
patients. 

If  hysteria  be  complicated  by  some  actual  organic  disease,  the  latter,  of  course, 
demands  special  treatuipnt.  Great  benefit  is  hoped  for  by  many  from  the  cure  oi 
any  uterine  complaint  which  may  l>e  present.  Ca.'^es  are  known  wliere  gi-uve  hys- 
terical disturbance  has  vanished  \\p<m  dilatation  of  a  constrictctl  cervical  canal  or 
recti li cation  of  a  displacement;  but  there  are  numerous  other  instances  on  record 
where  gynaecolugtciil  treatment  has  proved  entii*ely  unavailing.  It  may  also  be 
questioned  whet  her,  in  the  successful  cases,  the  main  benefit  was  not  due  to  sub- 
jective inlluences,  Hegai*  has  i-etnoved  the  ovaries  in  a  few  severe  cases,  but  the 
operation  is  not  yet  fully  established.  At  any  rate,  it  is  justifiable  only  when  the 
ovaries  are:  known  to  be  in  an  abnormal  condition.  Frie<lreich  claims  Ut  have  hud 
excellent  result,s  from  energetic  cauterization  of  the  clitoris.  We  do  not  beheve 
that  in  this  he  will  have  many  imitiitors. 

In  general,  we  may  certainly  maintain  that  all  methmls  of  treatment  of  hys- 
teria are  ellicient  only  when  asscx'iated  with  the  necessary  psychical  factor.  Hence 
any  prescription,  no  matter  how  senseless  it  seems^  may  have  the  greatest  etfect 
as  soon  as  the  patient  "*  believes  in  it"— that  is,  as  soon  as  the  psychical  action  of 
this  belief  is  manifest.  Hence  we  may  say  thut  in  hysteria,  as  a  rule,  treatment 
either  prixluees  nxpidly  a  brilliant  success  or  it  has  no  etffX't  at  all. 

Wc  must  here  mention  two  methods  of  treatment  which  have  lately  been  much 
discussed — mctallothei*apy  and  treatment  by  hypnosis. 

tn  regard  to  metal lotherapy  a  French  physicifin,  named  Bnrq,  discovered 
yeai*8  ago  that  by  laying  plates  of  metal  upon  a  cutaneous  surface  affected  by  hys- 
terical antieathevsia  a  remarkable  result  is  .sometimes  produced.  Almost  at  once 
sensation  is  restored  to  the  irameiUat«  region,  and  oftPii  to  a  much  larger  area. 
Most  of  the  ca.scs  have  been  those  of  hysterical  hemianaisthesia.  It  is  not  every 
kind  of  metal  which  will  prove  effective,  nor  will  the  same  kind  affect  all  [xitients. 
It  is  .said  that  iron  is  mtDst  frequently  efUcient;  but  sometimes  cop]i<*r,  zinc,  or  gold 
is  retpiinxl.  The  pi-ocess  of  detennining  the  metal  essential  to  each  individual 
case  Buni  called  '*  metalloscopy '';  and  he  stated  that  this  metal  would  als<3  have 
the  same  effect  if  given  internally!  In  1876  a  committee  appointed  by  the  Puri- 
ian  Sot^iete  de  Biologic  test-ed  those  statements,  at. least  with  regard  to  the  external 
t»pplication  of  metals— the  idea  of  their  iniernal  administration  having  l>een  pretty 
ifnuch  aVwindoued — nnd  confirme*!  Mw«rri.  Charr»ot  also  discovere<l  manv  remarkable 
factsofasinii  ",  whic*  Mi  received  universal  subsl;intiatron. 

The  most  ren<  -f  tlir  n  as  transfer.     The  return  of 
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sensation  to  the  aDseslhetic  area,  as  a  result  of  applying-  a  niotal  plate,  is  acoom* 
ptuiied  by  a  simultaneous  development  of  aiui^stbeBia  ui>oti  the  opposite,  pre- 
viously jionnal  side,  in  an  exactly  corresponding  place.  Sometimes  sensation 
ost'illates  from  one  side  k)  the  other  and  back  again,  no  that  now  one  half  of  the 
lx>dy  and  now  the  oilier  Is  alternately  sensitive  or  anscsthetic.  If  the  metal  be 
placed  at  the  start  upon  the  normal  skin,  that  part  becomes  ansBsthelic,  while  the 
C4>rre,spoiidiug  part  upon  the  opposite  side  of  the  body  regains  its  former  norimil 
condition. 

It  has  alst)  been  discovered  tliat  other  hysterical  syroptoms  exhibit  analogx>ti5 
phenomena.     Transfer  can  sometiraes  be  observed  in  hysterical  amblyopia^  achro- 
iuat<jpsia,  deafness,  loss  of   smell  and  taste^  contmctures,  and   pai-alysis.      Such 
traiisfei*H  may  be  induced  by  various  means  other  than  metal  plates.     These  are 
classed  as  tcsthcsiogenous  remedies,  and  include  large  m/ignets,  feeble  galvanic 
currents,  and  stiitic  electricity.     Vibrating^  tuning*  forks  and  Finapifiuis  have  also 
produced  similar  results.     Hence  it  seems  to  us  to  be  an  undoubted  conclusion 
that  the  whole  of  the  group  of  symptoms  just  described  hits  no  peculiar  place. 
Thoy  are  simply  the  results  of  augg-estion,  piYjduced  once  more  by  ideas.     The 
similarity  of  the  test  as  performed  by  the  physician  produces  the  similarity  of  tht? 
symptoms  that  ensue. 

Of  late  the  treatment  of  hystena  by  hypnosis  has  acquired  a  far  prrealer  prac- 
tical signiQc^ince  than  metal lo therapy ;  it  is  a  mode  of  treatnient  vvbich  has  tieen 
practiced  most  extensively  by  the  *'s<'hool  of  Nancy"  (Bernheim).  If,  during 
hypnosis,  morbid  states  can  bo  produced  by  suggestion,  it  natui*ally  follows  that 
morbid  states  can  also  bo  cured  by  suggestion.  If  by  many  well-known  successes 
the  hypnotizing  physician  has  at  tlie  outset  ac<^uire<l  the  patient's  c^mfidence,  ;is 
I'olies  iiave  the  eonlidence  of  btdievt  rs,  the  most  beautiful  results  can  of  course  hi* 
attained  in  this  way.  Tliere  is  no  special  peculiar  principle  in  the  hypnotic  tn^at 
ment.  i\ny  otherefHeienl  mode  of  ireatlng  h^v^teria  ir>t,s<in  llie  same  conditions  and 
presumptions.  Hypnosis  Las  r»nly  the  one  great  consequence,  that  it  is  artiHciiilly 
produced  as  a  severe  abnormal  ment^il  state  in  a  patient  who  previously  tiad  not 
spontaneously  fallen  into  this  state.  In  that  lies  the  sequel,  which  of  course  need 
not  always  be  permanent,  but  which  often  enough  has  been  most  severe:  the 
attempt  to  hypnotize  a  patient  who  is  sufFering  fi-om  a  slight  hysterical  affection 
lias  not  infrcqueTitly  been  followed  by  the  onset  of  a  severe  hysterical  attacli 
The  mischance  will  seldom  happen  to  the  physicians  and  magnctizers  who  pni< 
tice  by pnoLism  lis  a  specialty,  because  their  psychical  influence  on  (heir  patients 
is  usually  greater  from  the  outiJct;  but  we  should  consider  it  a  misfortune  if 
h^-pnosis  should  come  into  too  genenil  use.  That  in  this  way  appawntly  the 
most  wonderful  cui'es  can  often  l>e  obtained,  is  perfectly  well  established  and  not 
at  all  surprising;  but  the  same  cures  can  also  be  obtained  in  otlier  ways,  witli- 
out  running  the  risk  of  producing  first  that  f»f  which  you  would  cure  your  |>at}enl. 
for  lo  hv^motize  means  to  make  hysterical.  Furthermoi*e,  it  is  not  iiard  In 
prophesy  that,  ils  the  knowledge  of  the  pi*culiar  nature  of  hypnosis  l»eeonieR  gen- 
eral, it  wlLI  lose  its  halo  with  the  patient,  and  with  that  it  will  lose  its  hciuUug 
power. 
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CHAPTER  X. 
NEURASTHENIA. 

When  studying  the  disorders  of  the  spinal  cord,  it  will  he  remenil>erpd  that  we 
foimd  one  jcrroup  of  syiuptoras  which  did  not  rest  upon  any  diiscoverahle  anatomical 
basis^  but  wliich  were  merely  functional  {mde  pagre  605).  In  some  part  due  to  abnor- 
mal excitabiliiy  of  the  nervous  system,  but  mainly,  however,  the  result  of  impaired 
vigor,  this  condition  wa^  denominated  ''  nervous  weakness.'*  Perfectly  aualoj^us 
phenomena  may  orif^iiiate  in  the  brain,  and  are  named  cerebral  neurasthenia,  in 
contrast  with  spinal  neiurasthcnia.  In  must  instances  we  meet  with  both  cei-ebral 
and  spinal  symptoms,  and  niiLst  tlierefore  call  the  disease  cerebi-o-spinal,  or  general, 
neurasthenia. 

The  American  nenrolog-iat  Beard  was  the  first  to  recognize  the  importance  of 
this  disease  and  to  give  it  its  present  name.  Beard  wais  at  tii^t  inclined  to  believe 
that  neurasthenia  was  mainly  an  "American  disease";  but  this  is  by  no  means 
the  case,  inasmuch  as  sulfei'ers  frf»m  neuj^sthenia  form  a  very  important  c<5ntin- 
g«nt  among  the  patients  of  CJerman  specioJisls.  Neura-sthenia  Ls  certainly  one  of 
the  most  fitMiuent  and  important  nervous  tlisea-ses  from  a  pmctical  standpoint,  nor 
is  its  study  by  auy  means  devoid  of  scientific  interest. 

Causation, — A  f  idl  list  of  the  causes  of  neura.sthenia  would  include  almost  all 
those  influences  which  in  any  way  act  iiufavoi'ably  upon  the  nervous  system. 
Most  of  these  have  l>eon  enumerated  on  ptigti  C0(1,  Wliere  the  dLscase  is  mainly 
of  the  cerebral  form,  excessive  brain-work  contj'ibutes  very  lar)u:ely  to  its  pixxluc- 
tton.  particularly  when  combined  with  certain  kinds  of  excitement.  The  nier- 
chant  is  liable  to  it,  whose  br»ld  ventures  subject  him  to  deep  anxiety  and  eag^er 
hope:  and  the  politician,  wlio  is  incossiintly  a^itateci  by  party  strifes;  and  like- 
wise the  artist  or  pcholar,  whose  ambition  gives  him  no  rest.  In  all  thest^  cases 
the  nervous  system  tinally  becomes  exhausted— that  is,  neurasthenia  is  established. 
Even  here,  however,  neuropatliic  tendencies  come  into  play,  for  scjme  are  crushed 
by  a  burden  which  othot-s  can  bear.  In  very  many  instances  this  liability  to  the 
disease  is  inherited;  in  others  it  is  acquired  (t'ide  paot^  000). 

As  was  mentioned  under  spinal  neurasthenia,  hypochondria  frequently  assumes 
an  impoHant  rote  in  these  cases.  It  not  only  exaffjrcrat<\s  the  CAisting-  symphjtns, 
but  it  contnbutes  others  of  its  own.  lu  this  we  Hnd  one  essential  ditfcn'nce  l>e- 
tween  neurasthenia  and  genuine  hysteria.  In  the  latter,  however  much  com- 
plaint then?  may  be,  a  genuine  hyiXK^-htnidriacal  tt^ndency  is  extremely  rare. 
Hypochondria  becomes  even  the  essential  factor  in  those  melancholy  forms  of 
neurasthenia  which  so  often  result  froiti  onanism  or  other  se.xuiil  abuses.  This 
same  element  is  als«j  probably  the  main  one  in  tlie  strikiur^ly  frequent  cases  of 
neurasthenia  in  physicians. 

The  symptoms  of  spinal  neurasthenia  have  boon  already  brietly  described,  so 
that  we  may  hero  conflue  our  remarks  chiefly  to  the  still  more  important  cei-ebral 
symptoms.  Most  frequent  amonjf  these  is  a  subjective  sensation  of  pressure  in 
the  he-ad.  Patients  give  a  very  various  description  of  this  sensation.  Essentially, 
however,  it  is  a  feelinsr  of  pressure  and  numbnesi^  and  makes  tiie  patient  dtiubt 
whether  he  is  in  the  ftill  possession  of  his  intellectual  powers.  The  pressure  is 
sometimes  chietly  frontal  and  sometimes  occipital;  it  may  rise  to  the  heig^ht  of 
jtual  pctin*  this  btnug  frequently  associated  with  marked  hypereesthesia  of  the 
hficalp. 

Associated  •e  is,  a.s  we  have  just  intimated,  in  many  cases 

a  sense  of  io  d  intellectual  ell'ort,  an  intellectual  debUity 
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often  renderin]^  the  patient  entirely  incapable  of  performing  the  duties  ol  Ui 
vocation.  He  can  no  longer  write  or  read  for  any  leug'th  of  time,  tlicse  punnits 
bein^  further  interfered  with,  in  some  caises,  by  a  feeling  of  weakness  and  prcmm^ 
in  the  e3^es  themselves  (neurasthenic  astlienopia).  A  very  important  symptom  ii 
loss  of  sleep.  This  syniptoTii  is  in  many  cases  the  most  annoying  of  any^  iwd 
makes  the  patient  imiKtrtimate  for  i^elief.  There  is  almost  sure  to  be  deprQHaOB<lC 
spirits ;  the  patient  does  not  i>elieve  that  he  will  ever  recover,  and  gives  voic*  t» 
the  most  melancholy  predictions.  Bear-d  has  called  attention  to  peculuu*  coiijd^ 
tions  of  aivxiety  sometimes  observed  in  neurasthenic  patients.  The  sufferer  drewk 
to  go  into  sfKjiety^  or  to  mingle  with  a  crowd,  or  to  be  subjected  to  any  pbyiictl 
jar.     Vertigo  is  also  frequent,  but  is  rarely  very  severe. 

The  lack  of  intellectual  euei-gy  is,  in  most  crises  of  any  severity,  aceompACikd 
by  decided  bodily  weakness.  This,  too,  would  often  seem  to  be  of  cerebral  Ofigin, 
and  consequent  upon  deiicient  innervation  of  the  muscles  by  the  nerv*>us 
The  patient  can  not  walk  far  without  becoming  weary,  is  incapable  of  any 
manual  effort,  and  in  some  cases  feels  so  weak  that  he  does  not  like  to  leave  lui 
chamber,  and  passes  most  of  his  time  in  bed  or  on  the  sofa.  The  various  bodilj 
functions  may  be  interfer»3d  with.  The  appetite  is  diminished,  the  bowels  cooall' 
jmted,  the  skin  is  dry,  and  the  ciixrulatiun  feeble  in  the  extremities,  so  that  there  b 
in  many  cases  constiint  couiplaint  of  cold  hands  and  feet.  Sometimes  the  secii^ 
tions  are  increased  in  amount  mtlier  than  diminished.  There  is  salivation  or  pnh 
fuse  perspiration.  There  may  also  Ix'  j^alpilation  of  nervous  origin.  [In 
cases  of  neurasthenia  there  is  defective  metabolism.  The  urine  is  scanty,  the  u 
acid  increased  relatively  to  the  urea,  and  in  sexual  neurasthenia  there  may  be 
excess  of  indican.     Many  neurasthenics,  however,  drink  very  little. — K.] 

There  are  num.ei'ous  other  nervous  phenomena  occasioned  by  neui 
which  we  need  not  here  describe  witli  great  minuteness.  Some  of  them 
marked  in  the  "spinal  form  "  of  the  disease;  such  are  pain  in  the  back,  spinal 
irritation,  pariesthesia  and  pain  in  the  extremities,  and  sexual  derangemeBlft. 
Sometimes,  however,  these  symptoms  appear  to  be  I'ather  of  psychical — that  is.  «^ 
cei'ebral — (jrigin.  Nervous  dyspepsia  is  frequently  conjoined  with  neurasthenia, 
it  has  alreafly  been  described  on  page  400. 

The  genend  course  of  the  disease  is  almost  always  chronic.  In  the 
cases  there  is  little  outward  evidence  of  derangement;  the  patient  endeavom 
hide  his  troubles,  as  his  indefinite  symptoms  seldom  gain  much  sympathy,  and  an 
apparently  eoutrudieted  by  his  well-nourished  and  healthy  appearance.  In  tht 
severe  cases,  however,  the  paLient^s  vigor  is  fto  much  impaired  that  the  di 
acquires  a  grave  aspect  even  for  others  tlian  the  patient,  and  tills  thcni.  as  wellj 
him,  with  infinite  anxiety.  The  course  of  the  disease  is  apt  to  be  varied  by  alls^ 
nate  imprf^vement  and  relapse. 

Prognosis. —It  is  diflieult  to  make  a  general  statement  as  to  the  tem^inatioQ  of 
cases  of  neumsthenia.  The  disease  is  never  actually  dangerous,  nor  does  its  fiskl^ 
enc9  often  prepare  the  way  for  more  severe  secondary  nervous  disease.  And  yH 
the  nervous  constitution  of  many  neurasthenic  patients  is  such  that  complete 
recovery  can  not  l>e  attaine<l.  There  are,  however,  numerous  cases,  especially 
such  as  have  resulted  from  a  special  exciting  cause,  which  can  be  removed,  whffe 
permanent  and  complete  recovery  ensues.  In  other  cases  tbe  symptoms  can  b» 
so  far  abated  that  the  patient  is  practically  well,  although  not  entirely  free  from 
discomfort. 

DiagnoBi*.— Neurasthenia  can  usually  be  detected  without  diflBcuUy,  but  tlM 
establishment  of  the  diagnosis  requires  the  exclusion  of  organic  lesions  erf  tbm 
nervous  system.  Every  case,  therefore,  must  be  submitted  to  a  thorough  and 
careful  examination.    Grave  cerebral  diseases,  such  as  incipient  tumors  or  gvorral 
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paralysis,  have  been  repeatedly  mistaken  for  iieui*a£theiiiH.  One  important  point 
in  diagnosis  is  tbe  aetiology,  includicig  both  the  outwai*d  cinviimstances  and  the 
presence  or  absence  of  a  coustitutional  predisposition  to  nervous  diseases.  Hys- 
teria Las  certainly  many  points  in  coniiiiou  with  neurrtsthenia.  bul  it  is  e-ssentially 
an  entirely  ditfereut  disease.  In  neurasthenia  we  find  none  of  those  innumerable 
locaUzed  nervous  disturbancea  which  we  saw  in  the  preceding  chapter  to  be  so 
well  marked  in  byst-orta:  nor  do  we  ever  observe  in  neurasthenia  that  rapid  onset 
and  sudden  disappearance  of  the  symptoms,  nor  their  abrupt  development  as  a 
consequence  of  some  violent  emotional  excitement.  A  severe  case  of  neurasthenia 
is  decidetlly  the  graver  disease  of  the  two,  at  least  in  tills  sense,  that  it  represents 
a  far  more  pr«)fonnd  functional  disturbance  of  the  nervous  system  than  does  hys- 
teria. On  the  other  hand,  certain  special  symptoms,  such  as  convulsions  or 
paralysis,  m;iy  be  more  sevei*e  in  hysteria  than  in  neurasthenia. 

Treatment. —As  in  hysteria,  st*  also  in  neurasthenia^  moral  treatment  is  of 
prime  importance;  but  here  it  must  be  of  a  diffoix?nt  Idud  than  in  hysterical 
eases.  Tlie  nem'asthenic  requires  symi>athy.  He  miLst  1>e  i-ope^tedly  examined 
by  the  physician.  Every  fresh  examination,  at  the  end  of  which  the  physician 
is  able  to  assure  him  of  the  absence  of  any  serious  objective  change,  has  a  most 
quieting  and  beneficial  effect  upon  the  patient.  In  so  far  as  hypcK-hondriasis  is  a 
prominent  symptom,  this  moral  influence  may  alone  restore  the  patient  to  health. 

Where  tiae  neui'asthenia  rests  on  some  other  basis  than  mere  hj-pochondriasis 
we  must,  in  addition  to  moral  treatment,  employ  remedies  which  have  a  tendency 
to  invigorate  the  entire  nervous  system.  In  onler  to  bring  alxiut  any  permanent 
improvement,  the  treatment  must  be  methLKhcal  and  long  contijiiied,  so  that  the 
put  lent  may  remain  under  the  i>crsoiial  influence  of  the  physician  for  a  consider- 
able length  of  time.  Moral  training  is  always  an  imp<irtaid  and  indeed  an  essen- 
tial part  of  the  ti-eatraent  of  nervous  dubility. 

In  any  methodical  course  of  treatment,  regimen  is  of  great  importance.  The 
rules  laid  down  must  he  carefnlly  adapted  to  the  special  circiimstances  of  each 
individual.  Severe  mental  labor  must  be  forbidden,  and  mental  excitement 
avoided-  The  diet  dei>t*nds  upon  the  individual  case.  For  a  corpulent  patient, 
treatment  calculated  to  diminish  ol>e3ily  will  stmietimes  be  followed  by  decided 
improvement  in  the  general  condition  and  in  Ijodily  vigor.  In  tlioac  frequent 
instances  where  the  patient  is  pale  and  thin,  and  very  likely  oppressed  by  nervous 
dyspepsia  (see  page  400),  we  should,  on  the  other  hand,  make  vigorous  efforts  to 
improve  nutrition,*  Definite  instructions  must  be  given  in  order  that  the  patient 
may  ingest  a  proper  amount  of  food.  Milk,  butter,  fresh  meat,  Ggg»,  and  simple 
puddings  are  appropriate  articles  of  diet.  Often  the  weight  and  strength  both 
improve  I'apidly.  Any  hirge  amount  of  alcohol  or  of  tol>acco  should  be  forbidden. 
Tea  and  cotTee  may  l»e  taken  in  moderation,  if  the  patient  is  accusti>med  to  theii* 
use.  In  regard  to  bodily  exercise,  we  must  again  be  guided  by  the  condition  of 
the  individual.  We  would  most  earnestly^  warn  the  physician  from  the  error, 
frefpiently  c^jmrnitl^ed,  of  driving  weakly  and  debilitated  persons  to  take  long 
walks.  For  such,  bodily  rest  is  much  moi-^  desirable;  and  fresh  air  may  bo 
enjoyed  at  the  same  time,  if  the  patient  sits  out  of  doors  or  drives.  The  sluggish 
and  corpulent,  on  the  other  hand,  often  requu-e  an  increased  amount  of  exercise. 


•  Pkyfair,  Weir  Mitchell,  and  certain  other  uourologiirts,  have  bnilt  up  a  spccliil  "method'^  of 
trotttlng  nouroathcnia  and  allied  conditions  of  nervous  cxhatistion;  thia  consists  in  "overfeeding"  tli© 
putiont— that  i»,  in  introduciaff  aa  large  an  amount  of  nourit^hmcnt  aa  po««iblo  into  the  t»yBteai  at  the 
MU110  time  that  complete  bodily  and  tnoutal  re^t  in  secured.  Fnradic  elootrioitv  and  massage  arc  also 
daily  employed.  TJii*  mod o  of  procoduro  is  cortiiinly  excellent  in  many  ca9c».  but  it  niui«l  not  be 
regarded  aa  univcmally  applicable.  There  aro  caaea  of  ncunuth«uia  for  which  it  is  not  j^ultablv. 
fiS 
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It  is  a  good  plan  in  many  instances  to  employ  the  Swociish  movement 
similar  gymnastic  exercises. 

Less  general  remedies  are  electricity  and  hydropathic  treatment.  EIleclHcHy 
is  wannly  praised  by  many  patients.  The  galvanic  current  is  generally  employed, 
and  is  applied  either  over  the  sympathetic  nerve  or  along  the  spinal  conl.  Its 
itse  demands  great  caution.  The  current  should  not  be  too  strong,  and  there 
sliouUl  be  no  abrupt  changes  in  it.  Galvauisni  applied  to  the  hea>d  is  seldom 
well  borae.  Another  very  valuable  mode  of  trealiQcnt  was  first  practiced  by 
Beard  and  Rockwell,  and  consists  in  geneml  faradization.  The  patient  is  alninet 
completely  stripped,  and  places  both  feet  uixiu  a  large,  flat  electi\xle,  ^-bile  the 
various  parts  of  tbe  body  are  stroked  with  another  large  sponge  electrode;  in 
place  of  this  second  electrode  the  "  electrical  hand  ^'  of  the  physician  may  he  em- 
ployed. The  physiciaEi  takes  tbe  second  electi-ode  in  his  left  hand  and  allows  the 
current  to  pass  through  his  own  btxly.  Various  institutions  have  lately  begun 
to  employ  electrical  baths;  these  also  oftt^n  seem  to  produce  good  i-esults.  In 
addition  to  peripheral  galvanization  and  faradization  of  the  nerves  and  muscles,  it 
is  also  advantageous  to  employ  the  faradic  wire-brush,  particularly  on  the  back 
of  the  neck,  along  the  spinal  column,  and  over  the  shoulders  and  thighs. 

The  hydro-tlierapeutic  ti-eatment  may  l>e  quite  well  carried  out  at  the  ]mlient  s 
home,  but  a  severe  case  will  be  better  o£F  iu  s<»me  well<"ouducted  institution.  Cold 
sponging,  douches,  hip-batlia,  lukewarm  baths  for  swimming),  are  all  enaploycd. 
Douches  must  not  be  applied  to  the  head.  If  there  is  sexual  disturbajice^  hip-batbfi 
of  cold  water  are  advistible.  They  should  not  be  taken  at  night.  Douching  of  the 
genitals  and  loins  is  also  excellent.  Subsetiuently  sea-bathing  will  prove  extremely 
beneficial  for  many  patients.  We  would  recommend  the  seashore  esi>eotnlJy  for 
ema<nated  and  ansenjic  subjects,  who  are  frequently  greatly  benefited  by  the  im- 
proved appetite  and  rest  thus  obtained.  If  the  patient  \ye  well  nourished^  on  the 
other  hand,  a  journey  on  foot  through  the  mountains,  if  made  wiutiously,  iiiav  U^ 
very  valuable. 

In  neuiiistheoia,  iuternal  remedies  should  be  given  only  as  indicated  h^  mv 
symptoms.  If  there  is  ana^nua,  iron,  quinine,  or  Fowler's  solution  is  prescribed; 
if  there  is  dyspepsia,  some  stomachics,  such  an  dilute  hydrochloric  acid^  pep«sin,  or 
some  bitter.  The  constipation  should  be  overcome  mainly  by  diet.  A  valuable 
adjuvant  is  massage  of  the  abdomen;  and,  indeed,  massage  is  coming  to  be  re- 
gartled  a.s  a  valuable  tonic  for  the  whole  sj'stem  where  there  is  nervous  disturbance. 
It  is  especially  appropriate  where  there  are  jmiiifid  sensatious  in  the  nerves  and 
muscles,  and  may  here  be  combined  with  electricity.  When  there  are  vasomoloc 
sjmiptoms  (a  feeling  of  heat,  congestion,  palpitation),  we  often  prescribe  ergothie, 
four  to  six  one-grain  (grm.  005)  pills  a  day.  In  all  states  of  nervous  irritation 
bnmiijie  prepartitions  are  much  usetl.  a  iK»wder  of  potassic  and  s^Mlic  broniidetv  or 
bromiuo  water.  In  nervous  headaches,  and  also  in  other  nervous  states,  anti* 
pyrine  often  has  a  good  effect.    Antifebrine  and  phenacetine  act  in  the  stuDo  wav. 

Tlie  treatment  of  the  wakefulness  wliich  results  from  neurasthenia  deser^'esa 
brief  mention.  Iu  the  first  place,  we  would  warn  the  physician  aguinst  the  abuse 
of  chloral  and  morphine.  The  attempt  should  always  first  be  made  to  tmcuit 
sleep  by  a  rational  general  treatment,  or  by  some  less  injiirious  remedies.  Oflen 
a  wai-m  bath  for  half  an  hour  at  bedtime  soothes  the  patient  and  hrintn*  him 
sleep;  and  in  other  cases  a  wet  cloth  laid  uix>n  the  bead  or  ba«" 
duces  the  same  favorable  result.  Patients  often  report  tliat  l 
at  betltime  is  an  excellent  soporific.  Sometimes  a  modir  t^  .i.:-,*^  of  oi«» 
efficient— for  in.stance,  a  glass  of  bc'er  or  good  wine  taken  befjit  truing  to 
none  of  these  means  avail,  our  next  resort  should  be  the  bromide  o" 
Very  likely  small  doses  of  this  have  only  a  subjective  efl*ect,  but  the 


* 
( 


THE  TRAUMATIC  NEUROSES. 

doubt  that  a  large  dose,  say  about  a  drachm  (grni.  3-5)  in  a  glass  of  waler,  does 
have  a  direct  tendency  to  produce  sleep.  We  may  also  mention  extract  of  can- 
nabis indica;  the  prt^paration  Icnown  as  caiiiiabinum  tannioura,  five  to  ten  i^t^idb 
igrm.  0"2-{)'5);  paraldehyde,  about  a  drachm  (grm.  :i-5)  at  night;  and  urethane, 
twenty  to  forty-five  grains  (grm,  V5-S)  in  water  at  bedtime.  Paraldehyde  has  a 
very  disagreeable  tftste.  Kast  has  lately  recommended  sulphoinal,  twenty  to  thirty 
!?raiqs  (grm.  l'5-2)  in  a  large  amnnnt  of  water,  in  soup  or  tea,  two  or  three 
hours  before  bedtime.  Tliase  various  remedies  seldom  give  great  satisfactioti, 
and  w©  must  therefore  rely  mainly  ou  general  treatment. 


CHAPTER  XI. 


TEB  TRAITMATIO  KE0RO8£S. 

As  an  appendix  to  the  last  two  chapters  on  hysteria  and  neurasthenia,  we  must 
now  speak  of  a  series  of  morbid  states  whicli  are  at  any  rate  closely  related  to  the 
above-mentioned  aiTections,  but  which  yet  show  certain  peculiarities.  We  have 
to  do  Fiere  with  nervous  symptom-complexes  which  come  on  as  a  result  of  a  severe 
concussion  of  the  whole  bo<ly,  or  sometimes  after  a  inure  ciivumscribed  injury  of 
a  definite  part  of  the  ln>dy,  and  hence  are  termed  "  traumatic  ueni-oscs."  By  the 
term  '*neumsis"  we  would  imply  that  the  nervous  symptoms  produced  by  the 
iraimja  do  not  depend  nynni  ctjaree  material  injuries  of  the  nervous  system,  but 
upon  tiner  changes  not  yet  made  out  anatomically. 

Considering  first  those  conditions  which  arise  from  severe  general  concussion 
of  the  bcKly,  tliey  were  first  observed,  especially  after  railway  accidents,  by  English 
uud  American  physicians,  and  given  the  name  of  "  railway  spine  "  or  '•  railway 
brain."  It  was  soon  proven,  of  course,  that  precisely  the  same  morbid  symptoms 
may  arise  after  other  injuries. 

The  type  of  disease  is  very  characteristic.  Usually  the  original  trauma  (over- 
turn, collision,  etc.)  is  so  greiit  that  immediately  after  it  the  well-known  symptoms 
of  commotio  cerebri  or  commotio  spinalis  ensue  with  more  or  less  severity — loss 
of  consciou^ess,  general  paralysis  of  the  extremities,  collapse,  small  und  slow 
pulse,  cool  skin,  pallor  of  the  face,  dyspnoea,  vomiting,  retention  of  unno.  etc. 
Such  cases  may  terminate  fatally  in  a  few  hours  ^vith  no  material  visible  change 
in  the  brain  or  cord  to  be  found  at  the  autopsy.  In  other  cases  the  tirst  severe 
shiKjk  passes  off  and  a  series  of  objective  and  subjective  disturl>ances  remain,  which 
may  persist  for  a  long  time,  and  which  often  do  not  di.sappear  even  after  years  have 
passed.  It  is  these  subsequent  states  which  deserve  the  name  of  general  traumatic 
neurosis.  It  is  worthy  of  note  that  these  appear  not  only  after  sevei*e  injuries, 
but  also  after  mild  ones  in  which  the  initial  sjTnpt*>ms  of  commotion  were  not 
especially  mai-ked.  We  will  return  to  this  point  in  speaking  uf  the  nature  of  the 
ti-aumatic  neumsis. 

The  sevei"e  initial  symptoms  of  commotion  cease  in  a  few  (lays,  or  oven  sooner. 
The  patient  recovers,  tries  tx>  get  up,  and  the  improvement  goes  on  to  a  certain 
degree;  but  a  number  of  symptoms  remain  which  do  not  disappear,  and  which 
diminish  or  wholly  take  avray  the  victi  ^  '         ncity  for  work.     If  we  e.vamine  such 
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easy  by  dreams.  Of  othe^r  subjective  symptoms  we  must  mention  especiaUy  ptios 
in  the  part  which  was  liiirt;  these  arc  eotnmuut'st  in  the  back,  the  sacral  rrgicm, 
the  sides  of  the  chest,  the  liips,  etc.  They  alsi)  complain  of  lieadache,  Tiertigcv 
dullness,  dim  vision^  tinnitus,  spots  before  the  eyes,  loss  of  ap])etite^  etc-  Objectm 
examination  often  shows  a  grcneral  motor  weakness.  Many  patients  can  walk  qailc 
well  alone,  but  they  are  soon  fatigued;  utliers  w*alk  only  slowly  and  stiffly  witli 
support,  complaining  of  pain  in  the  back  on  walking,  and  therefore  holdiof;  tbt 
hand  on  the  back,  etc.  The  Tiutritinn  of  the  muscles  is  usually  good.  ThedeO' 
trical  excitability  of  nerves  and  muscles  is  completely  normal.  Examiuatioo  «# 
the  sensibility  may  reveal  very  imimrtant  changes,  which  are  of  value  in  dia^ 
nosis.  This  exami nation  must  always  extend  to  aU  the  sensory  organs.  TTm) 
skin  over  almost  llio  entire  body  is  often  very  insensitive  to  j>ainful  irntatiotB^ 
pin-pnrks,  the  electric  current,  etc.  There  is  analgesia,  lu  .some  places 
complete  aniesthesia,  which  may  affect  an  entire  extremity  or  only  circu 
parts  of  the  extremities  and  the  tnink.  The  boundary  between  the  ansesthedc 
and  the  normally  sensitive  parts  is  usually  quite  sharply  defined,  and  the  arT«Qgi» 
ment  is  often  very  peculiar.  Sometimes  the  skin  is  peculiarly  insensitive  toeer 
tain  irritants  (heat,  cold,  etc.),  or,  on  the  other  hand,  it  is  peculiarly  aensttire, 
Kxainination  of  the  ©yes  sometimes  shows  loss  of  visual  acuteuess,  limitation  of 
the  visual  field,  and  ini|)erfect  color  peit'cptiun.  Very  often  the  hearinjg  is  poor 
on  one  or  both  sides.  The  smell  is  often  much  blunted^  aud  the  taste  compleUfly 
lost,  so  that  even  quinine,  vinegar,  and  similar  strongly  tasting  Bubstanoeft  no 
longer  excite  any  sensation  of  taste. 

Besides  the  symptoms  of  impairment  of  sensation  and  motion  just  described, 
we  often  find  iilso  symptoms  of  sensory  and  mtit/ir  irritation.  Pain  in  the  beid. 
spots  before  the  eyes,  and  tinnitus,  have  been  mentioned  above.  Hypereesthcfliaof 
the  skin  Is  more  characteristic— tenderness  of  the  vertebral  column,  and  particu- 
larly great  tenderness  of  such  parts  of  the  Ixjdy  as  were  most  anected  by  the  origi- 
nal injury.  Among  the  symptoms  of  motor  irritation  we  may  mention  muscular 
contraction  and  muscular  rigidity,  again  most  common  in  the  limbs  most  affected 
by  the  injury.  A  marked  tremor  is  also  very  common.  The  reflexes  differ  in 
different  cases;  they  are  often  mucli  increased.  Among  the  trophic  changes  we 
may  mention  that  the  hair  may  turn  gray  or  fall  out.  Markwl  muscular  atpopby 
occui's  only  in  the  more  local  tmumatic  neuroses  (i^t'de  iii/t*a). 

If  we  ask  after  the  cause  and  the  special  nature  of  this  peculiar  affection,  chat^ 
actenzed  chiefly  by  psychical  disturbances,  sensory  anaesthesia,  and  motor  weak- 
ness, two  chief  factor's  are  to  be  consi<lercd.  First,,  a  purely  physical  factor,  the 
concussion  of  the  nervous  system.  That  such  a  cause  can  produce,  without  covv 
anatomical  injury,  the  severest  functionat  injury  tt>  the  Tiervous  sj'stem,  is  beyond 
a  doubt;  anil  if  the  most  thi-^atening  symptoms  can  come  on  immediately  after 
the  concussion,  it  is  certainly  not  to  be  regarded  as  inip*)ssible  that  permanent  re- 
sults may  be  left  after  the  conciissiori  wbicli  form  the  basis  of  the  later  syinptom* 
of  the  tnaumattc  neurtxsi.**.  Furthermore,  a  purely  |>sychical  factor  is  undoubtedly 
to  be  considered,  A  great  fright  is  aa^ociated  with  the  injury.  The  accident 
readily  excites  a  fear  of  an  incurable  illness,  with  permanent  incapacity*  for  work 
and  for  earning  a  living.  Tlie  perplexity'  and  frequent  contentions  about  sick 
funds,  insurance  societies,  and  claiuis  for  damages,  do  their  part  in  keeping  tb^ 
patient  disturbixl.  These  factors  also  bring  about  a  state  which  has  the  cloaest 
jjointa  of  contact  with  genentl  nervousness,  neurasthenia,  and  hypochondria.  In 
the  intlividual  case  it  is  often  scarcely  possible  sharply  to  sepai^te  the  results  of 
the  material  injury  from  this  mental  activity. 

In  many  patients — and  then  the  causes  arc  purely  psychical — the  morbid  symp' 
toms  that  follow  the  injury  follow  closely  the  type  of  hysteria.    Then  we  shouH 
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speak  not  of  a  traumatic  neurosis  but  of  traumatic  hysteria.  We  have  already 
said,  in  the  chapter  on  hysteria  {vide  8upra\  that  this  is  very  common.  We 
must  regard  most  of  the  cases  of  ''  local  traumatic  neurosis  "  as  hysterical.  We 
see  not  very  rarely,  after  injuries  which  affect  one  limb,  nervous  disturbances  in 
the  injured  arm  or  leg  which  can  not  possibly  be  due  to  a  local  injury  of  the 
nerve — flaccid  paralysis,  anaesthesia,  contraAure,  hyperaesthesia,  etc.  We  have 
already  learned  to  recognize  these  conditions  either  in  the  chapter  on  articular 
neuralgia  (vide  page  528),  or  in  the  previous  chapter.  Here,  too,  the  psychical 
factor  involved  in  the  injury  certainly  ^lays  the  most  important  part  in  the  aeti- 
ology. 

We  should,  however,  at  present  still  distinguish  the  special  traumatic  neurosis 
from  all  these  states,  although  we  must  admit  that  we  can  not  draw  a  sharp 
boundary  between  the  traumatic  neurosis  and  hysteria,  that  both  states  are  cer- 
tainly closely  allied,  and  that  the  two  may  also  be  combined.  Theoretically,  how- 
ever, we  can  nmke  this  distinction,  that  in  the  genuine  traumatic  neurosis  the 
purely  physical  factor  of  material  concussion  is  of  setiological  significance. 

In  regard  to  the  course  of  the  true  general  traumatic  neurosis  almost  all  ob- 
servers agree  that  it  is  protracted.  In  fact  it  is  practically  important  to  know  that 
most  of  the  severe  cases  of  this  sort  are  not  cai>able  of  complete  recovery.  The 
patient's  complaints  and  troubles  persist  for  years  without  becoming  much  worse, 
but  also  without  any  marked  improvement ;  but  the  course  is  often  still  more  un- 
favorable, since  the  patient's  mental  powers  may  show  a  progressive  decline,  and 
complete  dementia  may  finally  develop. 

The  treatment  of  the  traumatic  neurosis  is  based  on  the  same  principles  that 
we  have  studied  in  the  two  previous  chapters,  in  speaking  of  the  treatment  of  hys- 
teria and  neurasthenia.  Great  stress  is  to  be  laid  on  exerting  a  favorable  mental 
influence  on  the  patient.  The  most  useful  remedies  besides  are  the  electric  cur- 
rent (galvanization  of  the  spine,  galvanization  and  faradization  of  the  muscles  and 
nerves,  and  the  faradic  brush),  and  also  baths  and  rubbing,  and  internally  qui- 
nine, iron,  and  strychnine. 

[It  hardly  seems  proper  to  regard  the  "  traumatic  neurosis  "  as  a  single  morbid 
state.  In  some  cases  the  symptoms  point  definitely  to  an  affection  of  the  cord, 
and  the  mental  symptoms  are  absent.  Here  the  patient  complains  of  pain,  weak- 
ness of  the  legs,  and  disturbances  of  the  sphincters;  the  sensibility  may  be  dimin- 
ished, and  the  reflexes  are  exaggerated.  The  most  marked  changes  in  the  cord 
have  been  found  in  the  lateral  columns.  In  other  cases  the  symptoms  are  clearly 
those  of  grand  hysteria,  but  such  cases  are  rare  in  America.  In  many  cases  the 
symptoms  are  chiefly  neurasthenic.  In  yet  a  fourth  class  there  are  more  pro- 
nounced symptoms  of  mental  and  physical  failure ;  anaesthesia  is  marked,  the 
muscular  strength  is  slight,  and  the  symptoms  mentioned  above  are  pronounced. 
These  cases  may  terminate  fatally  after  a  few  years,  and  are  probably  cases  of 
diffuse  sclerosis  of  the  brain  and  cord.  Traumatic  lumbago  is  a  common  compli- 
cation.— K.J 
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aHMSRAL  PRBT.TMTNARY  RBBSARES  UPON  THB  PATHOXOaT 

RBNAL  DISBASB. 

Although  some  knowledge  of  the  occurrence  and  significance  of  renal  affe 
had  been  acquired  even  by  the  older  physicians,  still  the  service  of  having-  p< 
out  the  frequency  of  these  diseases*,  and  of  having  clearly  recognized  theii 
important  anatomical  forms  and  their  chief  clinical  symptoms,  belongs  imc 
edly  to  the  English  physician  Richard  Bnght,  who  was  bom  in  1788  and  di 
1858,  as  physician  in  ordinary  to  Queen  Victoria.  Bright's  first  work  on  thi 
ject  appeared  in  the  year  1827.  In  this  he  brought  forward  the  special  diso 
that,  in  many  oases  of  general  dro])sy,  which  are  associated  with  the  secreli 
an  albuminous  urine,  a  primary  affection  of  the  kidneys  must  be  regardecl  a 
special  cause  of  the  disease.  Since  then,  the  disease  described  by  him  has 
almost  universally  called  "Bright's  disease"  C Morbus  BrightW'')^  a  name 
much  employed,  but  in  whose  stead  the  anatomical  terms  would  be  more  pi 
since  many  forms  were  previously  classed  under  it  which,  according  to  our 
accurate  present  knowledge,  must  be  separated. 

Brighi's  statements  were  either  confirmed  or  expanded  in  subsequent  tim 
many  other  observers.  Clu^istlson,  Osborne,  and  R.  Willis  in  England,  and  I 
and  M.  Solon  in  France,  were  the  chief  students  of  renal  diseases.  Frerichs 
lished  the  first  great  work  in  Germany  in  the  year  1851.  His  division  of  Bri 
disease  into  three  different  "  stages,"  basetl  on  Reinhardt's  histological  inv« 
tions,  was  for  a  l<mg  time  quite  generally  accepted,  until  gradually  further  cli 
experience  showed  that  it  was  imtenablc.  A  more  accurate  division  of  rena" 
eases  was  fii-st  op])osetl  to  it  in  England  (Johnson,  S.  Wilks,  and  others),  and 
in  Germuny  (Traube,  Bartels).  Under  the  incentive  of  these  labors,  especial! 
work  of  Bartels  in  1871,  renal  pathology  thus  fell  into  a  doubtful  classifies 
with  which  the  facts  of  experience  could  be  harmonized  only  by  force.  On 
late  years  has  a  natural  theory  of  renal  diseases,  derived  from  general  patholo 
observations,  at  last  become  accepted — a  theory  which  is  based  chiefly  upoi 
anatomical  work  of  Weigert,  but  which  may  also  l)e  brought  into  complete 
mony  ^vith  the  data  of  clinical  observation. 

The  chief  reason  why  the  kidneys  are  so  often  diseased,  either  alone  op  id 
junction  witli  other  organs,  is  to  be  found  in  the  fact  that  the  body  must  elim 
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doubt  that  a  large  dose^  say  a^>out  a  drachm  {gmi.  ^S)  in  a  glass  of  water,  does 
have  a  direct  tendency  to  produce  sleep.  We  may  also  nientioD  extract  of  can- 
nabis indiiTa;  the  preparation  known  as  caiinabinum  (annicum,  live  to  ten  grains 
(grin.  0'2-0'5>;  pai*aldehydc,  al>oiit  a  drachm  (grm.  :{^5)  at  night;  and  urt'thane, 
twenty  to  forty-five  g-mins  (grm.  r5~3|  in  water  at  Ijcdtime.  PjiraUlehyde  has  a 
very  disagreeable  taste.  Kast  has  lately  recommended  sulphonaL,  twenty  to  thirty 
grains  (grm.  l'5-2)  in  a  large  amoujit  of  water,  in  soup  or  tea,  two  or  three 
hours  before  bedtime.  These  various  remedies  seldom  give  great  satisfaction. 
and  we  must  therefore  rely  mainly  on  general  treatment. 


CHAPTER  XI. 
TH£  TRAUMATIC   NBUROSES. 

As  an  appendix  to  the  last  two  chapters  on  hysteria  and  neurasthenia,  we  must 
now  8iM?a.k  of  a  series  of  morbid  slates  which  are  at  any  rate  closely  related  to  the 
above-mentioned  affections,  but  which  yet  show  certain  jicculiarities.  We  have 
to  do  here  with  ner\'ous  symptom-complexes  which  come  on  as  a  result  of  a  severe 
concussion  of  the  whole  body,  or  sometimes  after  a  more  circumi?cribed  injui^y  of 
a  detinite  part  of  the  Ixidy,  and  hence  are  termed  "traumatic  neuroses,*'  By  the 
term;  "neurtisis"  we  would  imply  that  the  nervous  sj'^mptoms  produced  by  tlie 
trauma  do  not  depend  upon  cr>arse  matenal  injuries  of  the  nervous  system,  but 
upon  tiner  changes  not  yet  made  out  anatomically. 

Con.sidering  first  those  conditioua  wliich  arise  from  severe  general  concussion 
of  the  body,  they  wgre  first  observed,  especially  after  railway  accidents,  by  English 
and  American  physiciaiLs,  and  given  the  name  of  "  railway  spine ''  or  *•  nulway 
brain."  It  was  soon  proven,  of  course,  that  precisely  the  same  morbid  symptoms 
may  arise  after  other  injuries. 

The  type  of  disease  is  very  characteristic.  Usually  the  original  trauma  (over- 
turn, collision,  etc.)  is  so  great  that  immediately  after  it  the  well-known  symptoms 
of  commotio  cerebri  or  commotio  spinalis  ensue  witli  more  or  less  severity — loss 
of  consciou^ess,  general  i>aratysis  of  the  extremities,  collapse,  small  and  slow 
pulse,  cool  skin,  pallor  of  the  face,  dyspnoea,  vomiting,  retention  of  urine,  etc. 
Such  C4».ses  may  terminate  fatally  in  a  few  hours  with  uo  materijd  visible  change 
in  the  brain  or  cord  to  be  found  at  the  autopsy.  In  other  cases  the  tirst  severe 
shock  passes  off  and  a  series  of  objective  and  subjective  disturbances  remain,  which 
may  pereist  for  a  long  time,  and  which  often  do  not  disappear  even  after  ycm*s  have 
passed.  It  is  these  subsequent  states  which  deserv^o  the  name  of  general  traumatic 
neurosis.  It  is  worthy  of  note  that  these  appear  not  only  after  severe  injuries. 
but  also  after  mild  ones  in  which  the  initial  sjTnptoms  of  commotion  were  not 
especially  mai-keil.  We  will  return  to  this  point  in  speaking  of  the  nature  of  the 
tniumatic  neurosis. 

The  severe  initial  symptoms  of  commotion  cexise  in  a  few  days,  or  even  sooner. 
The  patient  recovers,  tries  to  get  up,  and  the  improvement  goes  on  to  a  certain 
degree;  but  a  number  of  symptrtms  remain  which  do  not  disappear,  and  which 
diminish  or  wholly  take  away  the  victim's  capacity  for  work.  If  we  examine  such 
IKitients  we  find  no  signs  of  material  injury  either  in  the  nervous  system  or  in  any 
other  internal  organ.  Wliat  first  strikes  us  is  a  peculiar  psychical  change.  The 
patients  arv  dull,  dopr^sed,  disinclined  to  any  occupation,  and  have  no  more 
pleasure  in  intercourse  with  their  families  and  friends.  They  brood  constantly 
over  their  accident  and  its  results.    The  sleep  is  disturbed  and  often  rendered  on* 
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easy  by  dreams.     Of  other  subjective  symptoms  we  xniist  mention  especially  palna 
ID  tbe  part  which  was  hurt;  these  are  commonest  in  the  back,  the  sacral  re^on, 
the  sides  of  the  chest,  the  hips,  etc.     They  also  complain  of  headctcbe,  vertigo, 
dullness,  dim  vision,  tinuUus,  spots  befoi'c  the  eyes,  losa  of  apijetite,  etc.     Objective 
cxamttiation  often  .shows  u  general  motor  weakness.    Many  patients  can  ^vfalk  quite 
well  alone,  but  they  arc  soon  fatigued;  others  walk  only  slowly  and  stiffly  with 
8ii[)poi-t,  complaining  of  pain  in  the  back  on  walking,  and  therefore  holding  the 
hand  on  the  back,  etc.     The  nutrition  of  the  nmsirles  is  usually  ^od.      Tlie  elec- 
trical excitability  of  nerves  and  muscles  in  completely  noruud.     Exatninatiot]  of 
the  sensibility  may  reveal  very  important  changes,  which  are  of  value  in  diag- 
nosis.   This  examination  must  always  extend  to  all  the  sensory  organs.     The 
skin  over  almost  the  entire  body  is  often  very  insensitive  to  painful   irritations, 
pin-pricks,  the  electric  current,  etc.     There  is  analgesia.     In  some  places  we  find 
cotuplete  iina^thesiH,  which  may  affect  an  entire  extremity  or  only  circ-umscriljed 
pails  of  the  exti-emities  and  tlie  trunk.     Tlie  boundary  between  the  anaesthetic 
and  the  normally  sensitive  parts  is  usiuilly  quite  sharply  defined,  and  the  arrange- 
ment is  often  very  peculiar.     Sometimes  the  skin  is  peculiarly  insensitive  to  cer* 
tain  irritants  (heat,  cold,  etc.)»  or,  on  the  other  hand,  it  is  peculiarly  sensitive. 
Examination  of  the  eyes  sometimes  shows  loss  of  visual  acuteuess,  limitation  of 
the  visual  field,  and  imi>erfect  c<ilor  peiveption.     Very  Dftcn  the  hearing  is  poor 
on  one  or  l>oth  sides.     The  smell  is  often  much  blunted,  aud  the  taste  conopletelj* 
lost,  so  that  even  quinine,  vinegar,  and  similar  strongly  tasting  substances  no 
longer  excite  any  sensation  of  taste. 

Besides  the  symptoms  of  impairment  of  sensation  and  motion  just  described, 
we  often  find  also  symptoms  of  sensoiy  and  motor  irritation.  Pain  in  the  head, 
spots  befoi'e  the  eyes,  and  tinnitus,  have  been  mentioned  above.  Hyperaestbesia  of 
the  skin  Is  more  characteristic— tenderness  of  the  vertebral  column,  aud  jiarticu' 
larly  great  tenderness  of  such  parts  of  the  body  as  were  most  affected  by  the  origi- 
nal injury.  Among  the  syniptoms  of  motor  irritiition  we  may  mention  muscular 
contraction  and  muscular  rigidity,  again  most  conmion  in  the  limbs  most  atfected 
by  the  injury.  A  marked  tremor  is  also  very  common.  The  reflexes  dififer  in 
different  cases;  they  are  often  much  increa.sed.  Among  the  trophic  change**  we 
may  mention  thai  the  hair  may  turn  gray  or  fall  out.  Marked  muscular  atrophy 
occurs  only  in  the  more  local  traumatic  neuroses  (vide  infray 

If  we  ask  after  the  cause  and  the  special  nature  of  this  peculiar  affectioa,  char- 
acterized chiefly  by  psychical  disturbances,  sensory  aiuesthesia,  and  motor  weak- 
ness, two  chief  ftK'toi's  ai-e  to  be  considei'etl  First,  a  pnrely  physical  factor,  the 
concussion  of  the  nervous  system.  That  such  a  cause  can  produce,  without  coarse 
anatomical  injury,  the  severest  functional  injury  to  the  nervous  system,  is  beyond 
a  doubt;  and  if  the  most  threatening  symptoms  can  come  on  immediately  after 
the  concussion,  it  is  certainly  not  to  T>e  regarded  as  impossible  that  permanent  re- 
sults may  lie  left  after  the  concussion  which  form  the  basis  of  the  later  symptoms 
of  the  tiimmatic  neurosis.  Furthermore,  a  purely  psychical  factor  is  undoubtedly 
to  be  considered.  A  great  fnght  is  associated  with  the  injury.  The  accident 
readily  excites  a  fear  of  an  incurable  illness,  with  permanent  incapacity  for  work 
and  for  earning  a  living.  The  perplexity  and  fi-equent  contentions  about  sick 
funds,  insurance  societies,  and  claims  for  damages,  do  their  part  in  keeping  the 
patient  disturl^ed.  These  factors  also  bring  about  a  state  which  has  the  closest 
points  of  contact  with  general  nervousness,  neurasthenia,  and  hypochondria.  In 
the  individual  case  it  is  often  scarcely  possible  sharply  to  separate  the  results  of 
the  material  injury  from  this  mental  activity. 

In  many  patients — and  then  the  causes  are  purely  psychical — the  morbid  syinp- 
loms  that  follow  the  injury  follow  closely  the  type  of  hysteria.    Then  we  should 
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speak  not  of  a  traumatic  neurosis  but  of  traumatic  hysteria.  We  have  ah^eady 
said,  in  the  chapter  on  hysteria  {vide  aupra),  that  this  is  very  common.  We 
must  regard  most  of  the  cases  of  *'  local  traumatic  neurosis  "  as  hysterical.  We 
see  not  very  rarely,  after  injuries  which  affect  one  limb,  nervous  disturbances  in 
the  injured  arm  or  leg  which  can  not  possibly  be  due  to  a  local  injury  of  the 
nerve — flaccid  paralysis,  anaesthesia,  contracture,  hypersesthesia,  etc.  We  have 
already  learned  to  recognize  these  conditions  either  in  the  chapter  on  articular 
neuralgia  (vide  page  528),  or  in  the  previous  chapter.  Here,  too,  the  psychical 
factor  involved  in  the  injury  certainly  ^lays  the  most  important  part  in  the  aeti- 
ology. 

We  should,  however,  at  present  still  distinguish  the  special  traumatic  neurosis 
from  all  these  states,  although  we  must  admit  that  we  can  not  draw  a  sharp 
boundary  between  the  traumatic  neurosis  and  hysteria,  that  both  states  are  cer- 
tainly closely  allied,  and  that  the  two  may  also  be  combined.  Theoretically,  how- 
ever, we  can  make  this  distinction,  that  in  the  genuine  traumatic  neurosis  the 
purely  physical  factor  of  material  concussion  is  of  setiological  significance. 

In  regard  to  the  course  of  the  true  general  traumatic  neurosis  almost  all  ob- 
servers agree  that  it  is  protracted.  In  fact  it  is  practically  important  to  know  that 
most  of  the  severe  cases  of  this  sort  are  not  capable  of  complete  recovery.  The 
patient's  complaints  and  troubles  persist  for  years  without  becoming  much  worse, 
but  also  without  any  marked  improvement ;  but  the  course  is  often  still  more  un- 
favorable, since  the  patient's  mental  powers  may  show  a  progressive  decline,  and 
complete  dementia  may  finally  develop. 

The  treatment  of  the  traumatic  neurosis  is  based  on  the  same  principles  that 
we  have  studied  in  the  two  previous  chapters,  in  speaking  of  the  treatment  of  hys- 
teria and  neurasthenia.  Great  stress  is  to  be  laid  on  exerting  a  favorable  mental 
influence  on  the  patient.  The  most  useful  remedies  besides  are  the  electric  cur- 
rent (galvanization  of  the  spine,  galvanization  and  faradization  of  the  muscles  and 
nerves,  and  the  faradic  brush),  and  also  baths  and  rubbing,  and  internally  qui- 
nine, iron,  and  strychnine. 

[It  hardly  seems  proper  to  regard  the  "  traumatic  neurosis  "  as  a  single  morbid 
state.  In  some  cases  the  symptoms  point  definitely  to  an  affection  of  the  cord, 
and  the  mental  symptoms  are  absent.  Here  the  patient  complains  of  pain,  weak- 
ness of  the  legs,  and  disturbances  of  the  sphincters ;  the  sensibility  may  be  dimin- 
ished, and  the  refiexes  are  exaggerated.  The  most  marked  changes  in  the  cord 
have  been  found  in  the  lateral  columns.  In  other  cases  the  symptoms  are  clearly 
those  of  grand  hysteria,  but  such  cases  are  rare  in  America.  In  many  cases  the 
symptoms  are  chiefly  neurasthenic.  In  yet  a  fourth  class  there  are  more  pro- 
nounced symptoms  of  mental  and  physical  failure;  anaesthesia  is  marked,  the 
muscular  strength  is  slight,  and  the  symptoms  mentioned  above  are  pronounced. 
These  cases  may  terminate  fatally  alter  a  few  years,  and  are  probably  cases  of 
diffuse  sclerosis  of  the  brain  and  cord.  Traumatic  lumbago  is  a  common  compli- 
cation.—K.  J 
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OBNERAIi  PRBTiTMTNARY  RSMARE8  UPON  THB  PATHOZ.OOT   OF 

RBNAL  DISBASE. 

Although  some  knowledge  of  the  occurrence  and  significance  of  renal  affections 
had  been  acquired  even  by  the  older  physicians,  still  the  service  of  having  pointed 
out  the  frequency  of  these  diseases,  and  of  having  clearly  recognized  their  most 
important  anatomical  forms  and  their  chief  clinical  symptoms,  belongs  undoubt- 
edly to  the  English  physician  Richard  Bright,  who  was  bom  in  1788  and  died  in 
1858,  as  physician  in  ordinary  to  Queen  Victoria.  Bright's  first  work  on  this  sub- 
ject appeared  in  the  year  18^.  In  this  he  brought  forward  the  special  discovery 
that,  in  many  cases  of  general  droiisy,  which  are  associated  with  the  secretion  of 
an  albuminous  urine,  a  primary  affection  of  the  kidneys  must  be  regarded  as  the 
special  cause  of  the  disease.  Since  then,  the  disease  described  by  him  has  been 
almost  universally  called  "Bright's  disease"  {^'Morbus  Bn'ghtii''^),a  name  still 
much  employed,  but  in  whose  stead  the  anatomical  terms  would  be  more  proper, 
since  many  forms  were  previously  classed  imder  it  which,  according  to  our  more 
accurate  present  knowledge,  must  be  separated. 

Bright's  statements  were  either  confirmed  or  expanded  in  subsequent  times  by 
many  other  observers.  Chrisiison,  Osborne,  and  R.  Willis  in  England,  and  Rayer 
and  M.  Solon  in  France,  were  the  chief  students  of  renal  diseases.  Frerichs  pub- 
lished the  first  great  work  in  Germany  in  the  year  1831.  His  division  of  Bright's 
disease  into  three  different  "stages,"  based  on  Reinhardt's  histological  investiga- 
tions, was  for  a  long  time  quite  generally  accepted,  until  gi*adually  further  clinical 
experience  showed  that  it  was  untenable.  A  more  accurate  division  of  renal  dis- 
eases was  fii'st  opposed  to  it  in  England  (Johnson,  S.  Wilks,  and  others),  and  then 
in  Germany  (Traube,  Bartels).  Under  the  incentive  of  these  labors,  especially  the 
work  of  Bartels  in  1871,  renal  pathology  thus  fell  into  a  doubtful  classification, 
with  which  the  facts  of  experience  could  be  harmonized  only  by  force.  Only  of 
late  years  has  a  natural  theoiy  of  renal  diseases,  derived  from  general  pathological 
observations,  at  last  become  accepted — a  theor>'  which  is  based  chiefly  upon  the 
anatomical  work  of  Weigert,  but  which  may  also  be  brought  into  complete  har- 
mony ^vith  the  datfi  of  clinical  observation. 

The  chief  reason  why  the  kidneys  are  so  often  diseased,  either  alone  or  in  con- 
junction witli  other  organs,  is  to  be  found  in  the  fact  that  the  body  must  eliminate 
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all  forms  of  injurious  matter,  wliich  circulate  in  tbe  hlcxnl,  in  ffreat  part  by  the 
kidneys.  Consequently  the  action  of  any  injurious  substance  is  often  manifested 
chiefly  in  the  kidneys,  since  they  must,  in  a  certiiin  measure,  be  rei>aid  for  the  serv- 
ice which  they  d(j  for  the  i-est  of  the  body  by  their  own  disease.  Acconiing-  to 
their  nature  and  character,  the  injurious  substances,  which  are  hei-c  to  Vx»  con- 
sidered, are  divided  chiefly  into  two  great  groups — the  chemico-toxic  and  the 
organized  infectious  substances.  In  this  way  the  kidneys  may  be  involved  sym- 
pathetically after  the  ingestion  of  many  poisons,  and  also  in  the  great  majority  of 
all  the  infectious  diseases.  In  these  cases,  of  course,  as  we  shall  see  later,  certain 
chemical  and  infectious  poisons  exert  their  action  in  a  particularly  frequent  and 
in  a  particularly  severe  or  definitely  characterized  fashion.  Beside  these  farms  of 
origin  for  many  renal  diseases,  which  ai*e  the  chief  ones  to  be  considered,  we  must 
consider  other  causes  of  disease  which  are  much  rarer.  One  way  in  which  the 
morbific  agents  may  also  enter  is  especially  important — namely,  from  the  lower 
m-inary  passages,  the  bladder,  and  pelvis  of  the  kidney  upward  into  the  kidney. 
In  this  way  those  renal  dJsea.ses  arise  which  come  on  secondarily  ttv  cystitis,  pyeli- 
tis, etc.  Finally,  of  coui-se,  dii«turhancc«  of  ciixmlation  and  mechanical  tmumatic 
injni'ies  may  also  make  themselves  manifest  in  the  kidneys. 

The  clinical  symptoms  which  are  caused  by  the  different  forma  of  renal  dis- 
ease, and  which  serve  for  its  recognition,  arc  j-eferable  only  in  very  sraiill  part 
directly  to  the  diseased  organ  itself.  In  renal  diseases  characteristic  subjective  local 
symptoms — like  local  paui — are  but  rare,  and  the  anatomical  position  and  the 
physiological  conditions  of  the  kitlney  make  it  almost  impoivsible  to  discover  any 
changes  in  their  size,  their  physical  consistency,  etc.,  by  a  direct  objot^tive  exam- 
inatitiii.  In  the  thagnosis  of  renal  diseascss  vre  are  therefore  confined  chiefly  to 
the  investigatiun  of  two  groups  of  s^-mptoras:  in  the  flrst  place,  to  the  examination 
of  the  sc^cretiun  h'om  the  kidneys,  the  urine,  whose  churd-cter,  as  wo  kinjw  by 
exjjericnce,  may  be  materially  altered  when  there  is  renal  disease;  and,  in  the 
second  place,  to  the  discovery  of  certain  phenomena  in  other  portions  of  the  body, 
which  are  immediately  dependent  up<:>n  the  renal  affection.  Since  both  the  patho- 
logical changes  in  the  urine,  and  the  symptoms  in  other  organs  occurring  in  renal 
affections,  have  much  in  common  in  almost  all  the  forms  of  renal  dJseajBe,  it  is 
advisalile  flrst  to  de»<^rilK'  the  main  features,  at  lea^t,  of  the  general  symptomatology 
of  renal  diseases.  We  shall  then  be  obliged,  in  the  following  special  chapters,  to 
mention  only  the  precise  circumstancevS  of  tlie  iK^currence  and  oiwet  of  each 
symptom ;  the  general  signiflcance  of  the  symptoms  being  already  known. 

The  most  constant  symptom,  and  one  which  in  many  cases  first  of  all,  and 
ften  even  alone,  ix^ndei-s  the  diagnosis  of  a  renaJ  affection  possible  with  complete 
certainty,  is  albuminuria — that  Ls,  the  appearance  of  albumen,  and  especially  of 
serum  albumen  and  serum  globidine  (piiraglobuline),  in  the  urine.  Fi^m  recent 
investigations  (Leube,  FiLi*bi'iuger,  and  otlicrs)  we  know  that  in  some  cases  the 
urine  may  contain  a  very  slight  amount  of  albumen  even  in  healthy  persons, 
especially  after  physical  exertion,  in  emotional  disturbances^  etc.  These  rare 
exceptions,  howeve;*,  do  not  invalidate  the  correctness  of  the  assertion  that  when 
a  definite  amount  of  albumen  is  persistently  eliminated  by  the  urine  it  must  be 
regarded  as  something  pathological. 

Tlie  detection  of  albumen  in  the  urine  for  clinical  purposes,  wherein  no  regard 
nee<i  Ix?  paid  to  the  sepuratitjn  of  st- rum  albumen  and  serum  globuline^  is  per- 
formed almost  e.vclasively  l^v  i.^r-in^  ,J  the  so-called  heiit  test.  If  the  urine  is 
cloudy,  it  must  be  fllteretl  h  The  reaction  of  the  urine  must  always 

te^^  first.     If  it  is  acid,  n-i  vij>  i&,  the  urine  is  heated  in  a  test-tube  witii- 
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out  any  further  atldition.*  If  the  reaction  of  the  urine  is  neutral  or  alkalinfit, 
we  acidify  it^  befoi'e  heating:,  with  a  few  drops  of  acetic  acid.  If  the  urine  conl 
albumen,  a  decided  flocculent  precipitate  of  coegulated  albumen  appears  on  hciiitr 
mg  it.  We  can  make  a  mistake  only  where  there  is  an  alkaline  reaction  in  the 
unne,  which  sometimes  happens  in  neutral  or  very  faintly  acid  ui-ine,  owing  to 
the  escfl-pe  of  carl)tmic  acid  during  the  heating,  and  the  consequent  precipitate 
phosphates,  especially  of  calcic  phosphate.  In  order  not  to  mistake  such  a 
cipitate  of  phosphates  for  a  precipitate  of  albumen,  it  is  necessary,  after  the  urine 
has  Ijeen  heated  for  a  short  time,  to  add  t«  the  precipitite,  if  present,  nitric  acid  {an 
excess  does  no  harm).  A  precipitate  of  phosphates  is  dissolved  at  once^  biit  A 
precipitate  of  albimien  usually  becomes  thicker  and  more  comijact,  "We  caa 
measure  the  amount  of  albumen  contained  in  the  urine  approximately  by  the 
heiorht  of  the  settled  precipitate  on  the  bottom  of  the  test-tube.  We  often  speak 
"one  hall  or  one  fourth  of  the  volume  beinjj:  albumen,"  but  we  cau  not 
any  definite  relation  between  this  estimate  of  the  volume  and  the  precise  amount 
of  albumen.  Of  other  tests  for  albumen  we  will  mention  here  the  very  accurate 
one  with  ferrocyanide  of  pottissium  and  acetic  acid.  If  we  add  acetic  acid  to  a 
urine  containing  albumcu,  and  then  add  drop  by  drop  a  solution  of  ferrocyanide 
of  potassium,  a  very  distiuct  p]*ecipilate  of  albiuuen  is  at  once  formed. 

If  we  have  found  out  tliat  the  urine  certjiinly  contains  albumen,  we  must  then 
decide  w^hether  we  have  really  a  true  renal  albuminuria — that  is,  whether  a  urine 
already  albuminous  is  seoretf.Hl  in  the  kidneys,  or  whether  the  albumen  is  not 
mixed  with  a  perfectly  normal  or  at  least  noEicalbuminons  urine  later,  in  the  kid- 
neys themselves  or  in  the  uriuary  passages,  the  pelvis  of  the  kidney,  or  the  bladder 
(spurious,  accidental  albuminuria).  Such  a  spurious  albuminuria  occurs  when 
the  urine  is  conttiminated  with  blood  (a^^  in  hsemon'hag'es  fn>m  the  kidneys;,  the 
pelvis  of  the  kidney,  the  Idadder,  or  the  ui'i^thi'a),  or  with  pus  (in  pyelitis,  eystit 
etc.).  In  these  cases,  of  coui-se,  the  albumen  contained  in  the  serum  of  the  bit 
or  pus  is  found  in  the  unne.  Spurious  albuminuria  Is  usually  easily  i*ecogni2e< 
since  the  presence  ^^f  pus  or  blood  in  the  urine,  which  is  shown  by  tlie  appeal 
auce  of  the  urine  or  upon  micmscopic  examination  (i-ed  lihxKl -corpuscles,  pi 
piiscle,s),  points  with  immetliate  certainty  Uj  the  orig-in  of  thealbuminiuia.  Besi( 
that,  the  amount  of  albumeu  in  these  cases  is  usuiilly  but  sliffht,  and  corresj 
to  the  amount  of  pus  or  blood  in  the  m^'tne.  A  disproportion  in  this  respect  mi 
excite  the  suspicion  whotlier,  beside  the  spiu-ious  albuuiinuna,  there  is  not  perha[ 
at  llxe  same  time  an  utlection  of  the  kidneys  causing;  a  true  i-enal  albumini 
The  determination  of  this  jxiiiit  Ir,  not  always  perfectly  easy,  but  we  can  usually 
come  to  a  decision  by  fluillng-  abnormal  mt>r]>hological  constituents  of  the  urine, 
the  so-called  m^uiary  casts  {vide  infra),  which  give  indubiLible  evidence  of  the 
existence  of  a  disease  of  the  kidneys. 

What  genei'al  pathological  significance  has  the  true  renal  albiuninuria,  ani 
what  are  the  cuuses  of  itvS  origiji  ?  According  to  our  present  theories,  the  auswf 
to  these  queslions  is  simply  this:  Almost  every  pure  albuminuria  is  a  direc^-t 
sign  of  tin  abnormal  i>erviousness  of  the  walls  of  the  glomeruli;  and  the  patho* 
logical  changes,  which  the  glomeruli  undergo  in  the  different  diseases  of 
kidney,  have  us  their  inimetliabe  residt  this  abnormal  perviousnesa,  and  the  conae*^ 
quent  transudation  of  albumen  into  the  urine.  The  fact  that  the  easily  liltrated 
serum  albumen  of  the  blood,  as  well  as  the  w*ater,  docs  not  pass  through  tlie 
vascular  hK)ps  of  the  glomeruli,  even  under  normal  conditions,  is  due  entirely  to 
the  circumstiuice  that  the  eapillaries  of  the  Mulpighiau  hocUes  are  not 
bare  into  the  beginning  of  the  uHniferous  tubules,  but  that  they  are  covered  w^ith.' 

♦  The  hcttt-tv«t  l>econiea  bIUI  more  certoin,  but  it  Is  rather  more  elaborate,  if  wc  first  add  to  th<y 
urine  a  Tew  drops  of  aoudc  av'n}  and  al>outoQe  wxth  of  its  volumoof  a  conccntnitCid  soluti^on  ofooounon 
Miilt  or  C^ lumber's  Bult,  und  then  lieat  it. 
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epithelium.  This  epithc4iiim  r>f  the  glomenili  has  the  tusk  and  the  power  of  pro- 
viding for  the  retention  r>f  th^  albiiuien  in  the  blood.  If  it  suffer  a  pathological 
change  in  any  way,  it  loses  tliis  power,  and  then  the  albumen  paisses  into  the  urine 
(Heideohaiuj.  The  simplest  ex [jeri mental  proof  of  this  theory  is  furnishi?d  by  the 
albuminuj'iii  which  api>ears  wlienever  the  supply  of  arterial  blood  to  tlie  kidney  i^ 
checked  by  a  tempoi'ai'y  constrirtion  of  the  renal  artery.  Tlie  epithelium  of  the 
gloni%?ruli  thereby  suffers  a  visible  m^ifrosfopie  changfe,  as  its  niiului  ai-e  found  eon- 
sidenibly  swollen.  If  the  kidneys  in  this  condition  ai'e  removed  as  rapidly  as 
poasible  and  boiled,  accord  iug  to  Posner's  suggestion,  we  can  discover  under  the 
micn>scope  in  the  capsules  of  the  glomeruli  the  albumen  that  is  thus  i-oagulated 
(Ribbert)^the  most  certa.in  sign  that  the  passage  of  the  albumen  from  tlie  bloo<l- 
vessels  into  the  urinary  passages  has  in  fact  taken  place  in  the  glomci'uli. 

Almost  all  cases  of  albmninuria  may  readily  Ix?  referred  to  tuialogou-s  disturb- 
ances of  nutrition  in  the  epitheliimi  of  the  glomeruli,  whether  they  be  excited  by 
anomalies  of  the  ciiTulation,  like  arterial  anaemia  or  venous  stasis^  by  t<jxic  or 
infectious  influences  which  have  reached  the  glomeruli,  or  by  any  othej*  circum- 
stances. In  these  cases  the  changes  in  the  glomeruli  need  not  always  be  of  a 
very  severe  or  irreparable  nature;  for  wo  often  see  a  slight  a Ihumiuuria  appear 
under  the  most  different  conditions,  and  rapidly  ]>ass  off  agiun.  This  is  the  so- 
called  "  transitory  albuminuria^*  which  is  seen,  for  example,  in  various  febrile 
atfectiomH,  after  slight  intoxications,  after  epileptic  atticks,  or  in  other  severe 
nervous  conditions,  in  lead-colic,  etc.  We  will  show  later,  in  the  separate 
chapters,  how  the  anatomical  changes  which  are  found  in  severe  rcmil  diseases 
explain  the  oocuirenoe  of  albuminuria. 

The  other  factors,  which  have  also  been  made  answerable  for  the  origin  of 
albuminuria,  ai*e  without  doubt  quite  subordinate  to  the  clianges  in  the  epithe- 
lium of  the  glomeruli,  and  at  most  they  can  affect  the  amount  of  albumen 
elimijiated.  Tlie  changes  in  the  c«^mposition  of  the  blood,  on  which  formerly 
great  stress  was  laid,  especially  the  hydnenna  and  hypalbuminosls  (the  diratnLshed 
amount  of  albunitin)  of  the  blood,  have  probably  only  an  indu'cct  significance, 
since  the  nutrition  of  the  walls  of  the  glomeruli  suffers  in  such  a  faulty  consist- 
ency of  the  blood,  and  this  circumstance  again  is  the  special  cause  of  the  elimina- 
tion of  the  aOjumen. 

The  significance  of  the  blood-pres.snre  for  the  occurrence  of  albuminuria  was 
also  formerly  very  much  overrated.  Acconling  to  the  older  hy()othesls,  it  was 
bcHeveil  thut,  in  an  increase  of  the  blo(  Kl-jiressure,  the  molecules  of  albumen  in  the 
blood  could  be  pressed  through  tlie  filter  formed  by  the  membrane  of  the  glome- 
ruli. This  hyiKJthesLs,  winch  was  not  based  ui>on  experiments,  has  boon  dis- 
prtwed.  especially  by  the  experiments  of  RunelK?rg  ;  these  experiments  showed 
that,  in  the  filtration  of  solutions  of  albumen  througli  ludinal  mcmliranes,  a  rise 
in  the  filtration  pressui'e  was  followed  by  a  decrease,  and  a  fall  in  the  pressure 
by  an  increase  of  the  i>er  cent,  of  albumen  in  the  flltrate.  Run<-'l>crg  attempted 
to  refer  the  origin  of  albuminuria  in  many  cases  dii*ectly  to  a  diminution  of  the 
bIood-pressui"e in  ^!ie  renal  vessels;  hut  the  attempt,  on  the  ground  of  these  results, 
is  not  sufficiently  justified.  A  diminution  of  the  blood-prcssui-e  hardly  ever  is 
itself  followed  by  albuminuria,  and  the  clinical  facts  which  may  be  brtmght  to 
support  the  above  hypothesis  may  all  be  exjdainetl  by  tlie  changt?  ui  the  character 
of  the  walls  of  tlie  glomeruli,  which  is  always  present  at  the  same  time  with  the 
decreased  pressure. 

Although  in  tlie  preceding  paragraphs  only  the  Malpighian  bodies  ha^-e  been 
regarded  as  the  six)t  where  the  transudation  of  the  albumen  of  the  blood  into  the 
urine  takes  place,  we  must  also  note  that,  under  some  circumstances,  we  may 
admit  the  possibility  of  a  passage  of  albumen  directly  into  the  tubides  from  tlie 
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capillaries  that  encircle  the  uriniferous  tubulea;  but  we  must  also  neceaatanfy 
assujne  in  such  cas^  that  there  ia  a  disturbance  of  nutrition  in  tlie  memlnranae 
propria?,  or  at  least  in  the  epithelium  of  the  uriniferous  tubules.  Such  an 
assumption  seems  to  expliiin  the  ulbtiminiiria,  according  to  Senator^s  experiments, 
in  venous  stifds  in  the  kidneys,  although  in  these  cases  the  epithelium  of  Uic 
glomeruli  also  suffei-s  soon,  and  then  become-s  pervious  to  al bunion. 

Finally,  we  may  briefly  mention  that  in  some  cases  other  soluble  albuminous 
substances  are  also  found  in  the  urine  in  I'enal  diseases  as  well  tus  seruiu  albumen 
and  globuliue,  t*specially  paralbumen,  heiuialbumosej  etc.,  but  the  preBence  of 
tliese  substances  has  not  yet  attained  any  practical  diag'uostic  significance. 

3.  Casts  aito  other  Abnormal  Morpholooical  Constititents  of  the  Urijte 

IN  Renal  Disease. 

Beside  albuminuria,  certain  peculiar  morphological  constituents  of  the  urine, 
visible  under  the  microscope,  are  of  especial  importance  for  the  diagnosis  of  renal 
affections — the  urinary  casts,  whose  significance  was  first  correctly  recognized  by 
Henle  in  1843.  These  ai'e  cylindrical  liodies,  whose  breadtli  corresponds  to  the 
width  of  the  uriniferous  tubule,  and  whose  length  only  exceptionally  reaches  a 
millinieti'e,  and  wliich  must  be  rejjaitled  in  their  chemical  nature  as  consisting 
mainly  of  a  coagulated  albuminous  substance.  To  the  latter  cii'cuiristunce  we 
owe  their  old  name  of  **  librine  casts,"  or  '*  hbrous  casts,"  a  name   which 
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Pio.  111.— Dlfferpnt  forrtiH  of  caJitft.  fi  Hyaline  (»u.st  witli  oocaalonul  ifrtuiuttrs-  ^.  Hyaline  oast  wtUi  (gb>^ 
drops  nn*\  vn*auiilur  cfllrt,  c.  RynliDe  cast  with  n-fl  bloo<l-eMr|»uist'le.s  attorhed.  ri.  Hjuiiivci  cast  wlUi 
wbit4>  lt]<H.Hi-corpusuies  attached,  e.  EpiUielial  ami.  /,  Waxy  cost.  i/>  Ca»t  witb  a  \krge  number  oC 
fot-ilj'oiw. 


no  longer  be  a«ied  with  propriety,  since  the  coagulated  albuminous  substance  of 
must  casts  is,  at  any  rate,  not  identical  with  tibrine, 

.Since  the  precise  conditions  of  the  urcutTence,  and  the  character  of  the  renal 
casts  in  the  different  diseases  of  the  kidneys,  vnl\  be  spoken  of  later,  we  need  dis- 
cuss  here  only  the  general  pn>perties,  the  origin,  and  the  signiBcance  of  custs  (sco 
Fig.  111). 

1.  Hyaline  Casta. — ^The  hyaline  casts  are  the  commonest  and  most  imix>rtant 
form  of  casts,  and,  to  a  certain  extent,  are  the  ground-form  for  different 
varieties.  They  are  j>erfectly  homogeneous,  clear  as  glass,  colorless,  soft,  and 
flexible.  We  linid  them  either  ivide  or  narrow,  sometimes  broken  off  short,  some- 
times quite  long,  usually  straight,  but  in  many  cases  partly  curved.  They  aro 
easily  stained  with  carmine  or  gentian-\'iolet.  On  heating  the  urine,  they  are  dis- 
solved, but  they  are  quite  resistant  to  acids. 
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Tbe  hyaline  casts  are  very  often  covered  to  a  greater  or  less  extent  with  aB  aorta 
of  deiKJsits,  which  are  lisruiilly  affixed  to  the  soft  substance  of  the  cast  in  the  kidney 
itself^  hut  which  may  often  be  attached  to  it  later.  These  depisits  may  consist, 
first,  of  red  blood-corpuscles.  This  conchtion  is  important,  because  it  ix)int8  with 
certainly  to  the  existence  of  haemorrhages  in  the  kidneys  themselves.  Second,  of 
white  blood -corpiisclefl.  Theee  are  often  considerably  swollen,  so  thni  we  must 
guard  ag^ainst  mistaking'  them  for  epithelium.  Third,  of  renal  epithelium,  which 
may  be  recog^nizefl  by  its  size,  its  more  angrdar  shai>e,  and  its  nuclei.  Of  course, 
we  often  find  the  epithelium  cloudy  and  granular,  or  shriveled  and  atn>phied. 
Fourth,  of  fatty  g^ranular  globules — that  h,  l^oth  fatty  degenerated  epitlicliiun 
and  also  white  blocKl-corpuswdes  which  are  filled  with  fat-drops  from  the  fatty 
degenerated  cells.  Fifth,  of  little  gi*auular  masses  wha«e  nature  cmi  not  alw\ays 
he  easily  recognized.  They  are  eiUter  coagulated  granules  of  albumen,  or  fat- 
drops,*  or  urates,  or  bacteria,  or,  finally,  gramdes  of  ha?matoidijie,  which  have 
c^orae  tn^m  the  deslinictiou  of  red  hhxxl-cnrpuscles,  and  are  usually  easily  recog- 
nized by  their  dark,  brownish -yellow  color.  Sixth,  we  rarely  find  in  the  cajits 
drops  like  myeline,  as  to  whose  precise  significance  nothing  is  knowij. 

2.  The  so-called  granular  casts  are  in  most  cases  nothing  but  hyaline  casts 
which  are  completely  covered  with  the  above-mentioned  granular  masses,  but 
sometimes  the  coagrdated  masses  of  albumen  or  the  granules  of  hEematoidin  may 
themselves  assume  cylindrical  forms. 

3.  Tlie  pure  blood-casts  are  not  very  common.  They  consist  of  coagulated 
blood,  and  form  castn  of  the  uriniferoui*  tubules  into  which  the  hsemoiThage  has 
taken  place. 

4.  The  epitheliid  castn  are  cora|T«».sed  exclusively  of  renal  epithelium,  although 
probably  a  hyaline  CAst  often  alfords  a  basics  for  the  epilhelium  to  cling  to. 
The  epithelial  c^sts  are  usually  easily  recognized,  and  always  point  to  a  marked 
de.H(juamation  of  e[)ithelium  in  the  disea.se<l  kidney.  We  must  guard  against 
mistaking  renal  epithelium  for  swollen  white  blood-corpuscles,  as  we  have 
already  said.  On  the  epithelial  ciists  the  single  epithelial  cells  may  also  present 
different  changi^,  such  as  gmnidar  c)[mciiy,  fatty  degeneration,  or  atit>phy. 

5.  The  so-called  waxy  casts  are  almost  always  quile  bitmd,  unifonnly  yellowish, 
opaque  casts,  which  proceed,  perhajis,  fin>m  a  metamrirp!it*sis  of  the  alljumen  of 
the  hyaline  casts.  Their  special  diagnostic  significance  is  unknown.  At  all 
events,  they  are  not  by  any  means  found  chiefly  in  the  amy  lead  kidney,  but  they 
are  found  most  commonly,  comparatively,  in  acute  and  subacute  nephritis. 

Nothing  defbdtc  can  at  present  be  stated  as  to  the  mmle  of  origin  of  hyaline 
casts  ;  the  origin  of  tlie  blood  and  epitiieliol  casts  is  self-evident.  Hyaline  costs 
are  most  probably  formed  from  the  coagidated  albun^en  eliminated  from  the  kid- 
neys, since  the  formation  of  ca.sts  is  almost  always  coincident  with  albuminuria. 
We  can  not  state  deritiitely  how  far  destroyed  white  corpuscles  or  degenerated 
renal  epitheliinn  participate  in  the  formation  of  casts. 

The  clinical  di.-ignostic  significance  of  renal  casta  is  very  great,  Tliey  are,  in 
the  first  place,  always  a  sure  sign  of  the  existence  of  .some  renal  disease,  .Mnce  in 
normal  urine  casta  are  not  found  at  all,  or,  at  most,  they  are  exceptional  and  are 
present  in  small  numbers.  The  consideration  of  the  spe<'ial  forms  of  casts,  and  of 
the  deposit  ui>on  them,  is  also  of  great  diagnostic  imj>*ii*ti»nce,  although  from  it  we 
can  never  dwide  immediately  upon  the  general  form  of  the  renal  disease,  but  we 
can  recognize  with  certainty  the  tyi>e  of  special  pathological  pnjcesses  in  the  kid- 
ney's. Tlie  blood-casts  and  the  red  bhwd-coi-puscles  sticking  to  the  cylindei-s  point 
to  the  occurrence  of  renal  hiemorrhages ;  the  epithelifd  casts  to  a  desquamation 
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of  the  epithelium  in  the  kidneys;    the  white  blood-corijuscles  to  an  emigration 
of  the  colorless  cells  from  tlie  vessels;  the  fatty  granular  cells  and  the  fut-droiMy 
to  the  pi'C.sence  of  piH.icesses  of  fatty  degeneration  in  the  kidiiej'B. 

We  have  already  learned  to  recognize  in  a  great  measure  in  the  preceding^ 
occasional  deiwsits  on   the  casts,  the  other  morpholog-ical  coustituente  found, ^ 
i)eside  the  casts,  hi  tlie  sediment  of  the  urine  in  renal  disease.    Briefly  recapitu- 
lated^ they  are  as  follows: 

1.  Bed  bhxtd-corpuficles.  A  large  amount  of  blood  in  the  urine  (baematuria)  is 
almost  always  to  be  recognized  by  its  blood-rcd  color.  The  presence  of  blood  may, 
be  made  out  with  certainty  by  the  microscope,  or  by  Heller's  blood-test.  Hie 
ter  is  performed  by  heatini^  the  uriuo  in  a  tewl-iutie  with  sodic  or  pota;asic  hydrate. 
The  blood-eorpusoles  are  thus  dissolved,  and  the  hiemiitine  is  precipitated  with  the 
phosphates,  giving  to  the  pi*ecipitate  of  the  latter  a  very  chai-acteriKtic  blood-red 
color.  Finally,  of  couifi^e,  tlie  spectroscope  may  serve  for  the  detection  of  hn?uia^ 
turia.     Haemoglobinioria  will  be  described  in  a  special  chapter  later, 

2.  White  blootl-cor]iiUscles.  Only  when  they  are  also  attached  to  the  caste 
we  assume  with  certainty  that  these  cpme  from  the  kidneys,  and  not  from 
lower  |>ortious  of  the  urinary  tract, 

3.  Renal  epithelium. 

4.  Fat'drops  and  fatty  granular  cells. 

5.  Uric-acid  ciystals,  ui*ates  and  caicic  oxalate^  bacteria^  etc. 

3.  The  Dropsy  of  Renal  Diskask. 

Although  the  changes  in  the  urine  must  be  alone  decisive  in  the 
of  any  renal  disease,  there  are  yet  certain  other  STtTiiptoras  which  are  also  du« 
iramediately  to  the  reual  aifei'tiou,  and  which  may  first  diiH?ct  our  suspicions  to 
the  i'yistence  of  a  disease  of  tlie  kitlneys,  and  eouisequcntly  lead  to  a  careful  exami- 
nation of  the  urine.  Among  these  symptoms  the  dropsy  of  renal  disease  is  one  of 
the  commonest  and  most  important.  This  may,  indeed,  quite  frequently  be  en- 
tirely absent,  both  in  acute  and  chronic  nephritis,  and  in  other  diseases  of  the  kid- 
neys; but  ui  many  crises  it  is  decidedly  pi-ominent  in  the  whole  clinical  picture^ 

If  we  ask  what  is  the  reason  of  the  fretiuent  occurreuce  of  di-opsy  in  I'enal  dis- 
ease, the  answer  at  first  does  not  seem  dilijcult.  Smce  the  main  function  of  the 
kidneys  is  to  excit'tc  water  fiTim  the  btwly,  and  since,  as  we  shall  see  later,  in  many  i 
cases  tlie  dlseaseil  kidney  can  no  longer  fuLflll  this  task,  or  it  can  fuldU  it  only  to 
a  slight  degree,  we  are  not,  in  fact,  very  much  out  of  the  way  in  considering  the 
retention  of  water  in  the  body  iti  the  imiin  cause  of  the  conseciuent  cedema.  Clin- 
ical observation  seems  in  general  to  agree  coni])3etely  with  this  assumption.  The 
oedema  in  renal  disease  seldom  appears  until  the  daily  amount  of  urine  has  been 
below  the  normal  for  some  time,  while,  on  the  other  hand,  in  those  cas€«  where 
the  amount  of  urine  pjissed  is  normal,  or  even  abnormally  gi-eat,  in  spite  of  the 
existing  renal  disca.se,  the  cedema  is  usually  wholly  aljsent.  In  indi^'idual  cases, 
too,  we  very  often  see  a  deci-ease  of  the  oxlema  associated  with  an  increase  in  tlie 
amount  of  urine,  and  an  increase  of  the  oeilema  associated  with  a  corresponding 
diminution  in  the  excretion  of  urine.  The  pathologicid  process  accordingly  seems 
to  consist  of  an  accumulation  in  the  body  of  Uie  water  which  can  not  be  excreted 
from  it,  and  which  transudes  from  the  vesssels  and  thus  gives  rise  to  the  develop- 
nteut  of  a^dema. 

On  more  careful  consideration,  however,  there  are  some  objections  to  thin 
theory,  which  is  apparently  so  simple.  In  the  first  place,  it  might  he  supposed  tliat^ 
when  there  is  a  retention  of  water,  the  body  must  get  rid  of  the  surplus  water  by 
employing  to  a  greater  degree  the  other  channels  of  eLimiDation  winch  are  at  its 
service — the  skin  and  the  iiiteistines.     Since  we  cun  never  determine  accurately 
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tbo  time  when  the  water  first  begiu3  U3  he  retained  in  the  Ijody,  the  clinical  experi- 
ence just  mentioned  may  also  be  thus  interpreted,  that  the  lessened  excretion  of 
urine  is  not  the  cause  of  the  osdema,  but  t!iut,  on  the  contrary,  the  appearance  of 
axlema  is  rather  the  cause  of  the  tlhiiinished  elimiiiatiou  of  water  by  the  kidneys. 
For  many  ca»es  this  objection  seems  stmiewhat  artificial,  because  the  anatomical 
changes  in  the  kidneys  must  often,  without  doubt,  have  a  direct  influence  upon 
the  secretion  of  urine  ;  but,  still,  this  can  not  be  entirely  and  conclusively  demon- 
strated. The  results  of  CJohnheim^s  and  Lichtheini'B  exiieriment«  also  are  not  in 
harmony  with  the  above  theory  of  the  origin  of  cedema.  By  injecting  a  large 
amount  of  a  half-a-per-cent.  solution  of  common  salt  into  the  vascular  system  of 
an  animal  wo  can  so  greatly  overload  its  blotid  with  water  as  Uj  produce  an  ai*ti- 
ficial  '•  hydi'temic  plethora,^'  and  nevertheless  therc  is  not  the  sli|,'htest  cedenm,  not 
even  when  the  animal ^s  renal  arteries  are  tied.  In  conclusion,  we  must  also  state 
that  cases  have  been  seen  reiieatedly  where  a  c<)mplete  anuria  has  existetl  for  sev- 
eral days,  as  a  result  of  tlie  plugging  or  compression  of  the  ureters,  and  where 
thei-e  was  nevertheless  not  a  trace  of  oedema. 

There  seems  to  be,  theu,  another  factor  beside  the  retention  of  water  in  the 
body  which  plays  a  part  in  the  origin  of  oedema;  but  it  is  not  easy  U)  decide 
wha.t  it  is.  Cohnbeim  lays  the  greatest  stress  upon  a  change  in  the  walls  of 
the  vessels,  by  which  they  become  ahnoiinally  pervious  and  j>emiil  the  water 
accumulated  in  the  bknid  to  pass  out  into  the  tissues.  This  hyixithesis  seems  plau- 
sible, esi>ecially  with  reference  to  the  dix>psy  in  scarlatinal  nephritis,  and  in  the 
cases  that  ai*ise  after  the  skin  has  been  thorou^^hly  chille<l;  but  we  must  also  admit 
that  in  many  cases  such  a  vascular  change  lias  not  Ijoen  certainly  discovered. 

The  discussion  so  far  relates  mainly  to  the  origin  of  the  di-opsyin  the  acute 
and  subacute  fonns  of  nephritis.  In  chronic  nephritis  the  oedema,  without  doubt^ 
often  arises  in  quite  anotlier  fashion,  especially  as  a  result  of  the  disturbance  of 
compensation  in  the  final  paralysis  of  the  hyperti^ophied  left  ventricle  {vide  infra). 
This  anlema  is  then  a  true  general  cedema  of  stasis,  and  may  be  regarded  a&  analo- 
gous to  the  oedema  in  uncomlK^nsated  heart  diaea.se. 

The  sjiecial  peculiarities  in  regard  to  the  appearance  of  cedema  in  the  different 
diseases  of  the  kidney  will  be  descrilxnl  later.  The  fli*8t  signs  of  the  developniput 
of  dropsy  are  genemlly  noticetl  in  the  skin,  ii-sually  in  the  face,  imd  es|)ecially  in 
the  eyelids.  The  ankle«  and  legs  also  swell,  then  the  scrotum,  the  deprndent  parta 
of  the  trunks  etc.  In  all  severe  cases  the  whole  sul)cutane<tus  cellular  tissue 
ftnally  takes  part  in  the  dropsy,  so  that  the  whole  body  is  swollen  to  the  utmost 
degree.  We  almost  always  find  at  the  same  time  an  effasion  into  the  cavities  of 
the  lx>dy,  hydrothorax,  ascites,  and  finally  even  hydropericai'dium.  In  some  cases 
the  dropsy  of  the  serous  cavities  may  attain  even  a  high  degree  without  thej«  being 
very  much  anasarca — that  is,  general  oe<lema  of  the  skin.  More  rarely  we  see 
opdematous  s^velUng  in  the  nuicous  membranes,  esi^ecially  in  the  conjunctiva?,  the 
soft  palate,  and  the  arvtteno-epiglottic  ligjiTiients  (ledenm  of  the  glottis).  Among 
the  a'denias  of  internal  organs,  cedema  of  the  lungs  has  a  great  practical  signifi- 
cance. Tlie  questions  as  to  the  occurrence  and  significtince  of  oMlema  of  the  brain 
will  be  spoken  of  l>elow  (see  ura?mia). 

In  its  chemical  composition,  the  dropsical  fluid  correeponds  to  a  very  tliin 
blood-serum.  The  amount  of  water  is  usually  97  to  98  per  cent.,  the  amount 
of  salts  one  to  one  and  a  half  per  cent.  The  amount  of  albumen  is  usually  very 
slight.     Urea  has  been  repeatedly  found  in  it. 

4.  Ubjemia. 

If  the  diseased  kidneys  can  no  longer  perform  their  secretory  functions  in  a 
aatisfactory  way,  not  only  does  the  elimination  of  water  from  the  Ixidy  then 'by 
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suffer,  but  the  soluble  constituents  of  the  urine,  the  salts,  the  urea,  and  the  other 
flnal  products  of  tissue  metamorphosis  may  also  be  retained  in  the  b)oc»d  and  ao- 
curaulato  there.  Hence  we  often  find  the  blofKl,  in  patients  with  renal  diseaaemiot 
only  more  watery  than  under  normal  conditions,  so  that  the  specific  gravity  <»f 
the  serum  may  fall  from  1030  to  1030,  or  even  lower,  but,  in  almost  all  cftsee  wh«  re 
there  is  a  diminished  excretion  n{  urine,  it  is  also  richer  in  urea,  as  inaiiy  experi- 
ments have  sliowu,  and  under  corresponding*  conditions  it  is  probably  alao  f pe- 
queotly  richer  in  the  other  constituents  of  the  arine. 

This  accumulation  of  the  urinary  constituents  in  the  blood,  and  further,  per- 
haps, in  the  tissues  themselves,  is  the  cause  of  a  class  of  symptoms  which  are  often 
seen  in  diseases  of  the  kidneys,  and  which  are  termed  urapmic  synaptoms  or 
UTEemia.  It  is  probable  thatHhc  retention  of  urea  plays  the  main  part  here,  but 
it  is  also  probable  that  the  retention  of  other  constituents  of  the  urine,  perhaps 
the  potassium  salts  chiefly,  is  likewise  not  without  signiticanee.  Many  experi- 
ments have  shown  that,  by  extirpatings  the  kidneys  or  by  tying  the  ureters  in 
animals,  we  can  pr<ivokc  a  symptom-complex,  chamcterized  by  vomiting-,  con- 
vulsions, and  coma,  which  corresponds  aliiiust  perfectly  to  the  ursemia  of  renal 
disease.  We  ahnost  always  see  at  the  same  time  a  vei*^*  pronounced  arifemia  of 
the  brain  and  cord,  so  that  the  accumu latin n  of  the  proilucts  of  tissue  iiietaiTior- 
phosis  seems  to  excite  a  vascular  spasm  (Fleischer).  We  must  also,  i>erhaipi5i,  con- 
sider this  secondary  cerebral  anzemia  as  well  as  the  direct  toxic  action,  in  studying 
the  ori|?in  of  the  sevej'C  nervous  urspmic  symptoms.  That  large  amounts  of  urea  in- 
jected into  the  hlootl  of  healthy  animals  usually  have  no  injurious  results,  is  ex- 
plained simply  by  the  fact  that  in  this  case  the  urea  is  very  rapidly  and  eouipletely 
eliminated  again  by  the  kidneys.  If,  when  fewlingan  animal  with  large  amounts 
of  urea,  we  hinder  its  elimination,  as  Voit  has  shown,  by  withholding*  water  at 
the  same  time,  uriemic  symptoms  also  appear. 

Clinical  experience  in  most  cases  also  agrees  perfectly  with  the  theory  that 
urcemia  is  caused  by  a  retention  of  urinary  constituents  in  the  body.  In  ixiost 
cases  the  ura?mic  symptoms  appear  only  when  the  daily  amount  of  uriue  has  pre- 
viously fallen  to  a  very  low  figure,  or  when  the  secretion  of  urine  has  wholly 
ceased  for  several  clays.  Tliat  in  these  cases  not  only  the  elimination  of  water- 
but  also  the  elimination  of  an  amount  of  urea  corresponding  to  the  food  takenj 
and  also  the  elimination  of  the  other  urinary  constituents,  is  very  much  dimin- 
ished, is  shown  by  the  exi>eriments  in  regard  to  this  point  made  by  Fleischer  and 
others.  Furthermore,  a  great  increase  of  the  amount  of  urea  in  the  blood  in 
ui"a?mic  patients  has  been  found  in  many  if  not  in  all  cases. 

Of  course  there  can  be  no  question  that  some  clinical  facta  can  not  be  brought 
into  exact  harmony  with  what  has  been  previously  said.  Tf  cases  are  repeatedly 
reported  in  which  no  urfctnic  symptoms  have  api>eared  in  spite  of  anuria  for  sev- 
eral days,  it  does  not  prove  too  much,  since  wo  can  never  make  an  exact  estimal 
of  the  matter  accumulated  in  the  blcK>d  which  ou»]rht  to  have  been  eliminated;-! 
for  the  organism  can  certainly  get  rid  of  the  linal  pixxlucts  of  tissue  metamor^ 
phosis  in  other  ways  than  through  the  kidneys— for  instance,  through  the  skin 
or  the  intestines — and  we  must  also  bear  in  mind  that  different  individuals  show 
a  great  variation  in  toleratmg  tlie  action  of  any  poison  in  the  body.  It  is  harder, 
however,  to  explain  those  cases  which  are  sometimes  seen,  where  ursemic  symp- 
toms sud4lenly  appear  in  patients  with  renal  disease  without  being  preceded  by* 
any  noticeable  diminution  of  the  secretion  of  urine.  In  these  cases  we  must 
assume  that  in  spite  of  the  abundant  elimination  of  water — that  is,  in  spite  of  a 
normal  amijunt  of  urine — there  is  a  retention  of  the  solid  constituents.  Sucli 
cases,  however,  should  always  make  us  consider  wiiether,  in  renal  disease,  other 
circumstances  tlian  the  retention  of  urinary  constituents  may  not  give  rise  to  the 
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development  of  severe  nervous  p>Tiiptonis.  In  some  such  cases  the  appearance  of 
urasmia  coincides  w ith  the  disappearance  of  the  previously  existing  oedema.  It  has 
therefore  been  conjectured  that,  in  such  cases,  the  bl<j>t>d  all  at  once  becomes  rich 
in  urea  from  the  rapid  absorption  of  the  ocflcma  fluid  which  contains  urea,  and 
that  therefore  ura?nnc  symptoms  now  arise,  in  spite  of  the  abundant  elimination 
of  urine  which  at  once  sets  in.  This  hypothesis  does  not  seem  to  us  very  prob- 
able, sincp,  as  was  said  above,  very  large  amounts  of  urea  may  be  injected  into  the 
blcKjd  of  animals  with  healthy  kidneys,  without  the  appearauce  of  ura?mia.  In 
the  cases  above  mentioned  we  must  therefore  still  further  suppose  that  nothing 
but  the  water  is  rapidly  passed  off  again  by  the  kidneys,  while  the  solid  constitu- 
ents remain. 

Amoiijr  the  other  theories  of  uraemia  which  have  therefore  been  advanced 
to  explain  the  apparent  contradictions  in  the  clinical  observations  mentioned, 
Tnuibe's  theory  must  be  mentioned  especially;  according"  to  this,  an  acute  oedema 
of  the  brain  is  the  cause  of  the  uraemic  sympti^nis.  There  is  nc»  d<jubt  that  this 
theory  does  not  apply  to  many  cases  of  uiwraia;  but,  on  the  other  hand,  we  can 
not  claim  tliat  it  never  iiuds  an  application.  It  seems  to  us  that,  in  general,  the 
possibility  of  actual  anatoniical  changes  in  the  brain  in  renal  disease  has  not  yet 
been  sulliciently  considered  as  a  cause  of  seveix?  nervous  symptoms,  since  the  fi-e- 
quent  occurrence  of  special  changes  in  the  retina,  which  also  consists  of  nervous 
elemeiils,  is  closely  connected  with  such  a  tbetiry.  In  most  cases  of  ura-Muia  we 
can,  however,  hold  to  the  original  explanatitm,  according  to  which  these  syu»ptoms 
owe  their  origin  to  the  retention  of  the  urinary  constitueiits  in  the  blood;  but  we 
can  not  exclude  the  possibility  that,  under  some  circumstances,  severe  neiTous 
sjinptoms  may  arise  from  otiier  causes  in  ]xitients  with  I'enal  disease,  which  of 
course  do  not  deserve  tbe  name  of  *'  uraemia,'"  although  clinically  they  may  greatly 
resemble  it. 

Finally,  we  may  mention  here  the  theory  advancetl  by  Frerichs  in  the  year 
1851,  which  at  first  found  much  favor,  but  which  at  present  is  almost  universally 
abandoned.  According  to  this,  the  urea  retained  in  the  blo<Kl  was  not  in  itself 
the  cause  of  the  uraiuiic  symptoms,  but  it  was  changed  into  carbonate  of  ammo- 
nia by  the  action  of  a  ferment  in  the  blood,  and  from  this  the  severe  nervous 
symptoms  arose.  This  theory  is  untenable,  because  carbonate  of  ammonia  is 
scarcely  ever  found  in  the  blood  of  ura^mic  patients.  It  is  much  moi^  probably 
formed  first  in  the  stomach  and  intestinal  cansd  of  urtemic  patients  from  the  urea 
there  excreted  {vide  uifra),  as  Claude  Bernard,  Treitz,  Voit,  and  others  have 
shown. 

In  regard  to  the  clinical  symptoms  of  uneraia  in  the  individual  case,  they  show 
all  possible  transitions  fr<jim  the  mildest  symptoms,  which  are  only  intimated,  up 
to  the  severest  nervous  symptoms,  which  may  be  the  immediate  cause  of  death. 
The  severe  forms  of  urjemia  may  sometimes  come  on  quite  suddenly,  while  in 
other  cases  they  may  be  preceded  for  a  long  time  by  milder  uremic  sj-mptoms, 
which  are  then  termed  prodromata.  The  severest  symptoms  may  not  apix?ar  at 
all,  and  the  milder  sym]iloms  may  exist  alone  for  a  longer  or  shorter  time.  This 
latter  condition  is  called  chrtjnic  urwmia. 

The  milder  ura?raic  symptoms,  which  are  observed  either  alone  or  as  precursors 
of  severe  unrmia,  consist  of  hoadachej  somnolence,  and  mental  stupor,  of  a  pecul- 
iar uneasiness,  or  of  a  feeling  of  anxiety  and  consti*aiut  (sometimes  associated 
with  hurrieti  respiration),  and  very  often  of  nausea,  s])asmodic  eructations,  and  re- 
peated vomiting;  and,  finally,  not  infrequently,  of  various  symptoms  of  motor 
irritfition,  of  slight  twitchings  or  temporary'  tonic  rigidity  of  the  face  or  the  ex- 
tremities, etc. 

The  most  characteristic  symptom  of  severe  uraemia  is  the  ursemic  convulsion, 
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or  the  so-called  \ira?mic  Gclampsia,     It  corresponds  almost  exactly  in  its  details 
the  pure  epileptiform  attack;  it  usually  begins  with  a  short  tonic  stage,  in  which' 
the  whole  body  is  ifenerally  in  a  position  of  extension  in  opisthotonos,  and  then 
follow  vigorous  clonic  contractions  in  the  face  and  extremities.     The  face  becomes, 
cyanotic,  a  bloody  frotli  comes  from  the  mouth,  the  pupils  are  usually  dilated  atH 
almost  without  I'eactifm,  the  respiration  is  acceleititod  (but  at  tinics  it  is  intermit 
ting:  from  spasni  of  the  respiratory  muscles),  the  pulse  is  small  and  accelerated,^ 
and  it  can  scarcely  be  fell  in  the  radial  artery,  and  the  temperature  is  sometimes 
raised.     In  otlier  cases  the  spasm  Ix^gins  with  short  jerky  contractions  in  one  ex- 
tremity, as  in  the  arm,  and  then  invades  the  trunk  muscles,  the  fac^,  and  the  le| 
One  half  the  botly  is  often  mure  affected  in  the  attacks  than  the  other.     The  spasms 
usually  cease  in  a  few  minutes,  and  are  followed  by  deep  coma  and  stertor,  which 
last  for  several  hours  or  more.     There  is  only  rarely  a  single  attack.     The  attacl 
are  much  oftener  rt^peated  after  longer  or  shorter  intervals,  so  that  there  ujay  evei 
be  twenty  or  more  in  the  twenty-four  hours,  during  the  whole  of  which  Lime 
complete  loss  of  consciousness  persists.     Severe  and  fully  developed  epileptiform' 
attacks  often  alternate  with  slighter  convulsions. 

Some  other  uriemic  symptijms  besides  the  con^nilsions  have  already  been 
briefly  mentioned,  but  they  merit  a  somewhat  fuller  description. 

The  unemic  amaurosis  occasionally  seen  is  especially  interesting.  It  is  usually 
left  after  recovery  fi-^jm  the  convulsions.  Only  rarely  does  it  precede  them  or 
appear  without  them.  It  always  develops  quite  rapidly,  so  that  the  jRrst  disturb- 
ance of  vision  soon  passes  into  complete  blindness.  The  reaction  of  the  pupils  to 
light  is  almost  always  retained,  and  the  ophthalmoscope  shows  a  perfectly  normal 
retinal  image.  From  this  we  can  scarcely  doubt  that  genuine  uriemic  amaurosis 
is  of  purely  central  origin;  it  is  probably  due  to  a  disturbance  in  the  cortex  of  the 
occipital  lobe.  Its  prognosis  is  on  the  whole  favorable,  since  the  disturbance  of 
vision  usually  disappears  completely  in  a  day  or  two,  though  sometimes  not  until 
after  a  longer  time.  Anomalies  are  only  rarely  seen  in  the  regitm  of  the  other 
nerves  of  special  sense,  the  most  frequent,  companitively,  Ijeing  a  difficulty  in 
hearing,  or  even  coniplete  deafness. 

Other  motor  disturbances,  except  twitchings  and  convulsions,  arc  rare.  Only 
in  a  few  cases  have  heniiplegic  or  nionoplegic  paralyser,  contractures,  etc.,  been 
ol>served.  Mental  symptoms  are  more  com n ion.  Delirium,  and  maniacal  or 
sometimes  melancholic  states,  occasionally  follow  nra^raic  coma. 

Those  ura.»mic  symptoms  have  also  a  grt-^at  intei'est  which  ar'c  to  be  regarded 
as  a  sort  of  ^elf-help  on  the  |>iirt  of  tlie  orgiinLsm,  suice  they  often  lead  to  a  vica- 
rious elimination  of  urea.  The  first  of  these  is  uriemic  vomiting,  which  is  a 
fi"cquent  and  often  an  extremely  obstinate  sj-mptom  both  in  acute  and  chronic 
unemia.  In  many  cases  it  is  of  centrtd  origin,  and  is  to  be  regarded  as  analogous 
to  the  vomiting  so  frequent  in  difFei'ent  foi*ms  of  cerebral  disease;  but  it  is  often 
pi'Oiluced  by  the  irritation  which  the  gastine  mucous  raembrtane  suffers  from  the 
urea  eliminatetl,  or  rather  from  the  carbonate  of  ammonia  arising  from  it.  The 
latter  is  always  fii'st  fonned  from  tlie  urea  in  the  stomach  itself,  and  we  find  in 
the  vomitus  of  urseniic  patients  either  tlie  still  undecnmpofied  urea  or  the  carbon- 
ate of  ammonia  in  considerable  quantities.  Sometimes  there  is  quite  a  violent 
hiccough  besides  the  vomiting* 

Uraeraic  diarrhcca  has  the  same  significance  as  urspmic  vomiting.  It  is  usually 
provoked  by  the  carlionate  of  ammonia  arising  from  the  urea  in  the  intestinciw* 
The  latter  often  causes  quite  a  severe  catarrhal,  and  even  at  times  a  diphtheritic, 
inflammation  of  the  intestinal  mucous  membrane. 

Another  way  in  which  the  organi,sm  sf)metinies  tries  to  get  rid  of  the  amount 
of  urea  accumulated  in  it  is  by  the  sweat-glands,     Schottin  first  described  the 
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remarkable  discovery  of  a  coatiu^  of  urea  on  the  skin  in  the  ursemia  of  cholera, 
an  obscrvatioo  which  since  then  has  been  repeatedly  conflrmetl  in  other  cases  of 
uraemia.  This  cuutiiig  is  most  frequently  seen  on  the  face,  especially  on  Ihe  sides 
of  the  n«>so,  to  wliicb  little  faintly  lustrous  scales  are  seen  sticking  after  the 
evaporation  ot  a  clammy  sweat.  Chemical  examination  shows  that  these  scales 
am  ui'ea.  The  exerL'tion  of  urea  is  much  more  rare  in  other  parts  of  the  skin,  but 
perliaps  the  occasional  severe  ui-opuiic  itching  of  the  skin  is  due  Ui  aii  irritation 
of  the  cutaneous  nerves  by  some  of  the  constituents  of  the  urine  that  are  ex- 
creted. 

Other  org:ans  besides  the  skin  and  the  digestive  ti-act  are  but  rarely  to  be 
considered  as  a  means  of  the  vicarious  elimination  of  ure:i,  but  Fleischer  was 
once  able  to  dLscover  considerable  amounts  of  urea  in  the  sputum  of  a  unemic 
patient. 

In  conclusion,  we  miLst  describe  the  condition  of  the  pulse,  of  the  tenijierature, 
and  of  the  respiration  in  anemia.  The  pulse  is  often  very  slow  before  the  appear- 
ance of  sevei*p  symptoms,  sometimes  48  or  40,  but  it  is  almost  always  t»?n9e  and 
hanl.  In  chmnic  ura'mia,  also,  a  moderate  slowness  of  the  pulse  is  not  infi*e- 
ijnent.  When  unemic  convulsions  appear,  however,  the  pulse  usually  becomes 
smiiU  and  very  frequent,  esj)ecially  in  cases  that  terminate  ujifavornbly.  The 
temp»>niture  but  rai^ely  remains  unchanged  in  severe  unemia.  If  there  are  con- 
vulsions, it  usually  rises  several  dc^n^ees,  in  sevei*e  cas^  even  to  lOtr  or  108"  (41°- 
42*'  C).  We  have  seen  these  hi^h  temiK^mlures,  especially  as  a  terminal  rise  with 
an  unfavorable  issue,  altboug-h  there  may  sometimes  be  an  improvement  even  in 
such  cases.  On  the  other  hand,  there  are  also  gi*eat  declines  in  temperature,  down 
to  WS"  or  91**  CU'-^a**  C),  most  frequently  ag-ain  as  a  terminal  temi>erature  of  col- 
lapse, in  cases  which  end  in  deep  coma  without  marked  sym])toms  of  motor  irrita- 
tion. We  might  also  mention  the  **urremic  chills''  whicli  we  liavo  seen  several 
times — that  is,  a  chill  coming  on  suddenly  along  with  other  ura^^mic  symptoms, 
with  a  great  increase  of  temperature,  and  followed  by  a  rapid  fall  in  the  temjMara- 
tiire.  The  i-espiration  in  ura?raic  patients  is  sometimes  very  uuich  acceleralexl,  and 
is  espe^^ally  d<.Hip— a  symptom  winch  recalls  the  peculiar  breathintr  in  dialtetic 
coma  {fide  infra).  Certain  severe  attacks  of  dyspucea  in  7>atieul.s  with  renal  dis- 
ease have  been  descrilwd  as"ura?mic  dyspnoea"  or  "  ura*mic  asthma";  but  it  is 
not  always  easy  tf>  decide  whether  this  is  reilly  a  ura?mic  nervous  svinptom  in 
these  ctLses,  since  similar  conditions  of  sudden  dyspncea  may  depend  upon  insuffi- 
ciency of  the  left  ventricle  or  upon  inflammatory  affections  of  the  lungs. 

In  regard  to  the  general  course  of  iiKemia,  we  have  alrea*ly  spoken  of  the 
different  ways  in  which  it  occui-s,  either  coming  on  quite  suddenly  or  announcing 
itself  by  ditferent  pi-odromata.  In  most  cases  the  special  exciting  cause  of  uiTimiia 
is  to  \w  fo\md  in  a  failure  of  the  renal  activit>^  caused  by  the  anatomic^al  lesion  of 
the  kidneys,  eii her  l>ecause  the  glumeruli  art>  unalde  to  iMi'rform  their  functions 
owing  to  the  disejise,  or  bsciuse  the  uriniferous  tubides  ai-e  considerably  plugged 
by  casts,  or  from  similar  reasons.  In  the  more  chnuiic  forms  of  nephritis  with 
c^rtiiac  hypcrtropliy  {mde  infra)  the  activity  of  tlic  heart  sometimes  plays  a  very 
cousidei^ble  part  in  the  occurrence  of  nnemia,  since,  when  insufficiency  of  the  left 
ventricle  sets  in,  the  insuiticiency  of  course  leads  to  a  fall  in  the  arteriaJ  pressure 
and  to  a  consequent  diminution  in  the  excretion  of  urine. 

In  regard  to  ihe  duration  of  urtemic  symptoms  and  to  the  different  forms  and 
ways  in  which  the  various  ura^mie  symptoms  may  be  combined  in  the  clinical 
pictui"e,  we  can  give  only  a  fcvt  general  statements.  The  division  of  ura»mia  into 
an  acute,  ami  a  chronic  form,  already  mentioned,  is  generally  very  usefiil  practi- 
cally. In  the  aoute  form  we  usually  have  the  severe  urajmic  svraptoms,  especially 
uraemic  convulsions  and  unemic  coma.  This  condition  usually  lasts  some  daya, 
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while  chronic  urapmia,  in  which  the  niikler  cerehral  symptoms — uremic  votnttiti||^ 
difficulty  in  breatbin^,  etc. — are  moat  prominent,  may  last  as  many  weeks. 

The  termination  of  uraemia  is  always  doubtftU  in  erery  severe  case,  but  it  is  by 
no  means  always  imfavorable.  Even  aft^r  coma  lasting  for  severul  tUys^  wiUi 
very  severe  and  often-rc?[>e^ted  convulsions,  the  iiraemic  symptiims  may  wboUy 
disappear,  while  on  the  other  hand,  of  course,  ur%mia  is  by  no  means  a  rare  «4Kiie 
of  death  in  the  most  diverse  forms  of  ac^ute  and  chronic  renal  disease.  In  judging 
of  the  individual  case,  the  most  stress  is  to  be  laid  on  the  condition  of  the  pulfic, 
the  respiration,  and  the  temperature;  we  must  also  consider,  of  course,  tho  chai^ 
acter  of  the  urinary  secretion,  and  especially  the  other  morbid  symptoms  depend^ 
ent  upon  tlie  primary  disease. 


6.  The  Coanqss  in  the  Cikculatory  Appabatub  in  Renal  Disease. 

Although  it  had  not  escaped  Bright's  observation  that  changes  in  the  heart 
also  present  in  diseases  of  the  kidney,  this  coudition  was  first  grt>nerally  kn< 
when  Traube,  in  1856,  in  a  treatise  which  has  become  famous,  discovered  tli«l 
change  in  the  heart  was  very  common  in  certain  renal  affections,  :i-  ^  t' 
the  chiei  impulse  ttj  the  numerous  clinical  and  experimental  inv» 
have  been  made  since  then  as  to  the  coDnectiou  between  car<li;*o  uu4 
disease. 

This  connection,  generally  consideiTd,  may  he  accounted  for  in  three  wny? 

First,  the  heart  disease  may  without  doubt  be  tlie  pHiMMrv  dkf.*LS»'  mu] 
aecondarily  lead  to  a  disease  of  the  kidneys,  as  a  result  of 
tion.     In  this  way  develop  the  kidney  of  passive  congestion  ui'ir  mjn 
300)  and  the  embolic  processes  in  the  kidney  {vide,  infra). 

Secondly,  heart  disease  and  renal  affections  may  fil       '       " 
each  other,  as  a  result  of  an  injurious  influence  that  all. 
time.    Thus,  for  example,  a  peueniJ  arterio-sclerosis  Icadtt  to  can 
or  to  myocarditis,  and  also  to  a  granular  kidney  linde  infm 
implication  of  the  renal  vessels,     Cei-tain  other  injurious  \nV 
and  constitutional   influences,  alcohol,  syphilis,  or  Impr* 
cause  a  disease  of  the  he^rt  and  the  kidneys  at  the  sam*^ 
afTectjcms  have  developed,  their  influence  upon  earh  ai' 
siderahle — a  circumstance  which  may  render  oupj< 
decidedly  difficult.  ^ 

In  the  third  place,  finally— and  this  is  the  pofi" 
concerned-^ the  rt^nal  aftection  may  he  the  pr? 
of  a  change  in  the  hearty  and  especially  of 
ventricle.     At  present  there  can  no  longer 
ence.     We  also  know  now  that  the  sec 
phy  is  not  confined  to  one  form  of 
kidney,  as  was  at  first  believed,  but 
forms  of  nephritis.     Opinions  arc 
nature  of  this  connection,  and  a^ 
lowing"  account  will  show. 

The  thfiory  which  Traube 
hypertrophy  in  nephrittsi 
from  the  blnod  in  nephri* 
the  second  place,  the  f 
by  the  changes  in  th 
the  arterLal  syst<*m 
formulateil,  Traube  >  i 


-Etiology.— Aeuto  nophntis.  like  niost  of  the  otbcr  foiTiis  of  nephntin,  is  not 
a  disease  wlitpse  sptiology  Ls  uniform,  Tbe  surae  anatoniieal  change,  which  we 
term  "  nephritis/' and  wbicii  is  atteiulcd  bv  about  tbe  same  morbid  phn 
niay  be  excited  hy  inKuences  of  very  diffei'ent  kinds.  Almost  all  these  hi 
have  one  tbiiijer  in  comtnon,  namely,  tbat^  as  we  have  stated  in  tbe  piM^rediuj^  cbap- 
tei*.  tbey  reiicb  Ibe  kidneys  by  way  r»f  tbe  ciivulation  and  am  here  in  purt 
eliminated,  zmd  tlius  exert  their  sp4?cilic  injurious  action  upon  the  parenchyniu  of 
the  kidneys;  but  they  ditfer  con  s>i  tier  ably  fi'om  one  another  in  theii'  i)rccise  chem- 
i«il  or  biolo^cal  nature.  Since  the  patbolu^ical  ehanp^e  in  the  kidneys  depends 
upon  the  anuamt  of  the  noxious  material,  u\nm  tbe  intensity  of  its  action  and  the 
dui*atiou  of  its  influenee,  we  nee  tbat  tbe  eiLses  of  nephritis  that  arise  in  this  way 
must  pi'eseut  a  jierfectly  eontinuous  .series  from  tbe  mildest  to  tbe  severest,  from 
those  tbat  pass  otf  ra|>idly  to  those  that  last  perbai)s  for  yeai-s  and  years.  Tbe 
bistorj^  of  i-enal  patludofry  teaebes  us  in  the  plainest  way  tliat  all  attcniptB  to 
divide  the  forms  of  nephritis  iuto  dilTerent  clinical  and  patbolo^cal  *' varieties'" 
c^n  not  be  strictly  can-ied  out.  The  more  scientific  experience  increases,  the  more 
numerous  must  be  tbe  forms  established,  and  still  we  only  too  fre<|uently  have  to 
assume  all  sorts  of  "ti-ansitional  forms '■  merely  to  brin^:  the  reality  into  harmony 
with  the  scheme.  It  therefore  corresponds  mei'cly  to  oin*  practical  needs  if  we 
take  certain  tyi>es  front  this  whole  list  aiul  divide  nephritis  into  various  proups; 
for,  from  the  nature  of  the  case,  there  can  be  no  question  of  a  sharp  separation  of 
the  various  forms. 

We  accordingly  call  those  inflammatory  renal  atfections  acute  nephritis  which 
arise  comparatively  rapidly  fi-om  any  of  the  injurioiL?  influences  soon  to  Ije  enu- 
merated, and  which  terminate,  after  a  few  days  or  a  few  weeks,  cither  fatally  or 
with  recover^'.  Acute  nephritis,  on  the  one  band,  follows  immediately,  without 
atiy  Rxed  Ij^^undary,  the  mtldast  morbitl  chang-cs  in  the  kidney,  which  are  usually 
not  termed  actual  nephritis,  but  siniple  "parenehvTnatous  degeneration";  while 
on  the  otbei'  band  it  shows  a  continuous  transition  to  those  forms  which  last  for 
several  weeks  or  months,  or  longer,  and  hence  are  called  subacute  or  snbehronic 
nephritis. 

Among"  the  causes  of  acute  nephritis  we  must  mention  first  a  large  g-roiip 
which  consist  of  infectious  influences  (acute  infectious  nephritis).  In  these  cti^^'S 
the  nephritis  usually  develops  as  a  secondary  com  plica  tin  <?  disease  upon  an  already 
existing  primary  iufex^tioiLS  disease,  and  may  be  repTirded  in  most  cases  as  a  special 
"localization"  of  the  specific  morbid  poison  present  in  the  body.  In  other  cases 
tliere  maj^  be  chemical  substances  which  act  injuriously;  these  may  develop  in  the 
body  under  the  influence  of  infection,  l>e  exci'eted  by  the  kidneys,  and  thus  exert 
a  morbific  action  on  the  renal  tissue.  Thei-e  is  scarcely  a  single  infectious  disease 
in  wbirh  there  may  not  be  occasionally  a  renal  affection  as  a  complication.  Wo 
observe  these  aJT<'<*tio!is  in  our  e?r]ierienre  much  nmre  frequently  in  certain  infec- 
tious dise^ises  than  in  otbers,  so  that  we  may  ricbtly  assume  that  certain  infections 
substances  have  a  si>ecial  injurious  relation  to  tbe  kidneys.  Since  we  have  ali'cady 
dwelt  uijon  tbe  occunvnce,  the  frequency,  and  certain  peculiarities  of  secondary 
nephritis  in  the  description  of  the  ditferent  infectious  diseases,  a  brief  recapitula- 
tion of  tbe  facts,  which  have  already  been  for  the  most  part  described,  will  suf. 
hce  here. 
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The  jnfeetioufi  disease  which  most  frequently  gives  rise  to  an  acute  nephritis 
is  scarlet  fever.  As  has  been  shown  previously  (see  page  41),  the  renal  atfe<:tion 
appears  but  rarely  at  the  beginniug^  of  the  diseuae,  and  then  in  a  very  mild  form, 
•while  the  Hpeeial  severe  scarlatinous  neplii'itis  usually  attains  its  development 
only  towai*d  the  eud  of  the  third  week  of  the  disease.  In  measles,  seeondai'y 
nephritis  Ls  very  much  rarer  than  in  scarlet  fever;  in  I'litheln  it  is  only  of  very 
excepti(jnal  occuri'ence.  It  i&  commoner  again  in  small |>ox,  especially  in  the 
sevei*c  hiemorrhagic  forms.  In  varicella,  renal  alfoelions  are  very  rare,  but  they 
have  Ixjcn  occa8i<»nally  observed.  They  are  always  of  but  slight  intensity.  In 
typhoid  fever  a  slight  albuminuria  is  very  common,  but  genuine  acute  nephritis 
ia  quite  rare.  Tbere  ai-c  some  cases,  however,  where  a  nephritis  appears  very 
early,  and  where  the  other  typhoid  symptoms  are  bo  cniwdwlinto  tlie  background 
by  it  that  it  is  decidedly  more  dilBcult  to  make  the  diagnosiH  of  typhoid;  this  la 
called  the  "  reual  lorru  of  typhoid  fever."  In  typhus  and  recm-rent  fevers  severe 
cases  of  nephritis  are  not  especiiilly  common,  but  they  ai*e  seen  more  frequently 
than  in  typhoid  fever. 

The  nephritis  that  often  comes  on  in  cholera  is  of  ^reat  pmclical  importance. 
This  is  seen  in  the  earlier  stages,  and  is  especially  one  of  the  mo^st  frequent 
ciiusee  of  tlie  so-called  cholera  typhoid  (see  page  Hi\).  Of  course  it  may  appear 
questionable  whether  the  i-enaJ  atfection  here  is  always  of  an  inflammatory 
infectious  nature,  or  develops  only  in  consequence  of  tbe  disturbance  of  circu- 
lation. 

Nephritis  develops  quite  frequently  in  the  course  of  diphtheria,  especially  in 
severe  cases  of  this  dLsc4i.se;  but  tlie  renal  aiFection  only  rarely  reaches  a  high 


Flo.  lis.— Acute  n(>phHri8  (JwarUtlnal,  parly  sfcoifei  1.  Bowmnn's  c»pf5iik» :  «,  Olom^^lItls,  JncrMue  of 
nuclei  Autl  Mwellirii;  iif  ki'<>"ii<I  «iil>f*f«n«'»« ;  y,  4.  H\'nlinf*  riuit*  in  mini  tnhw.  tlw*  aprH>aranc«>  of  the 
tiudcl  In  plAces  Is  nuch  an  In  *iuggi*«t  uuelfar  lltfiiret*.    Obj.  \,  wlthuiU  eyepiece.    i£08inat*Hl  Iwojifwood  > 


degree.     We  sometimes  see,  however,  very  severe  forms  of  nephritis  in  the  so- 
called  septic  diseases  (septic  nephritis,  see  pa^^e  112).  in  acute  ulcerative  endocar- 
ditis and  endocarditis  verrucosa,  and  allied  affections,  such  as  pucrpeml  fever, 
>ptic  wounds,  etc.     Among  other  acute  diseases  which,  in  comparatively  rare 
may  be  accompanied  by  nephritis,  we  may  mention  croupous  pneumonia, 
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epidcTTiic  meTiinjsntis,  erjsipelas,  certain  forms  of  sore  throat,  certain  acute  izitefti- 
nal  atFcctions,  acute  articular  rbeuiuatiem,  and  tetanus. 

Finally,  acute  nephritis  may  also  develop  in  the  course  of  chronic  infectious 
diseases,  especially  tuberculosis  and  syphilis.  We  have  ourselves  repeatedly  seen 
a  mild  or  eveji  a  severe  acute  nephritis  come  on  in  the  secondary  stagfe  of  the 
latter  disease.  A  genuine  acute  nephritis  may  also  arise  in  the  course  of  pul- 
monai'y  tuberculosis,  but  for  the  present  we  can  not  decide  whether  this  is 
directly  connected  with  the  tuhei*culosis»  or  whether,  as  is  more  probable,  it  arises 
in  consequence  of  the  absolution  of  septic  substances  from  the  cuutents  of  the 
cavities. 

We  oug^bt  a!so  to  speak  of  the  acute  nephritis  sometimes  seen  in  patients  with 
pustular  eruptions,  such  a.s  impetigo,  pustular  eczema,  severe  scabies,  etc.  It  may, 
however,  apjiear  doubtful  whether  the  cause  of  the  nephritis  is  to  be  soug-bt  in  th« 
absorption  of  some  injurious  substance  from  the  diseased  skin,  or  whether  the 
disturbance  of  the  cutaneous  activity  may  not  in  itself  exert  a  deleterious  influ- 
ence on  tlie  kidneys. 

Besides  the  infectious  forms  of  nephritis  just  described,  thei-e  is  a  second  g^reat 
group,  which  may  be  classed  under  the  g-eneral  headinjEf  of  toxic  nephritis.     lo 
these  cases  we  are  dealing-  witli  the  deleterious  action  of  chemical  subetanoeB 
which  enter  the  body  from  without  and  are  excreted  fnim  it  by  the  kidneys.     It 
is  wholly  impossible  to  enumerate  all   the  substauee^H  which  have  this  injurioun 
eifect;  we  will  therefor©  confine  ourselves  to  mentioning  those  of  the  greatest 
practical  importance.     Among  the  poisons  proi>er  we  may  mention  the  minerid 
acids,  sulphuric,  hydj*ochloric,  and  nitric  acids,  oxalic  acid,  phosphorus,  arsenic, 
lead,  and  chromate  of  potassium.     Among  remedies  used  internally,  which  may 
excite  nephritis  when  given  in  too  great  doses,  we  may  mention  cantharidess, 
squills^  balsam  of  copaiba,  turf>entine,  saUcylic  acid,  and  chlorate  of  potassium. 
It  is  also  very  important  to  know  that  many  remedies  applied  to  the  external  skin 
are  absorbed  by  tbe  skin,  and  in  this  way  may  reach  the  kidneys  and  excite  severe 
changes  thei*e.     Among  these  are  canlharidal  plaster,  preparations  of  tar,  petro- 
leum, styrax,  naphthal,  and  pyrogallic  acid.     We  must  mention,  in  addition  tn 
these,  the  renal  atfection  which  may  arise  from  the  too  abundant  use  of  carbolic 
acid  or  iodoform  to  the  surface  of  open  wounds.     Under  some  circumstances 
renal  affections  may  even  arise  in  individual  co^^es  from  taking  excessive  amounts 
of  certain  foods  and  drinks,  such  as  spici^s,  alcohol,  or  very  acid  foods. 

In  the  forms  of  acute  nephritis  which  can  not  i>e  immediately  referred  to 
mfectious  or  toxic  influences,  and  whose  number  is  comparatively  small,  we  vmi 
sometimes  find  no  detinite  cause  at  all.  We  then  speak  of  a  primary  idiopathic 
acute  nephritis.  We  are  indeed  justified  in  thinking  of  causes  of  origin  here 
similar  to  those  in  the  ca.ses  previously  dest^rihed,  but  causes  which  at  present 
escai>e  direct  detection.  In  other  cases  an  acute  nephritis  immediatcJy  follows 
exposure  to  severe  cold  or  wetting  of  the  skin.  We  can  not  doubt  the  ]K>ssibilily 
of  such  a  connection  after  quite  numerous  and  indubitable  clinical  experiences* 
although  the  exact  conditions  to  be  considered  here  are  still  almost  wholly 
unknown.  We  usually  take  refuge  in  a  rather  noncommittal  reference  to  the 
"  well-known  connection  between  the  activity  of  the  skin  and  of  the  kidneys.'* 
The  experiments  on  this  point  have  also  confirmed  the  fact  itself,  but  have  fiu^i 
nished  no  preci.se  explanation  of  its  cause. 

We  have  still  to  mention  the  nephritis  of  pregnancy  (nep/iriViV gravidarum) j 
as  a  special  form  of  acute  nephritis.     This  usually  conies  on  in  the  last  montlis  o! 
pregnancy  in  women  previously  perfectly  healthy,  and  is  decidedly  more  frequeni 
in  primipara^  than  in  the  course  of  later  pregnancies.     The  pi*ecise  causes  of  th 
nephritis  of  pregnancy  are  still  very  obscure.    Some  authors  lay  the  blame  on 
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pressuTG  of  the  pre^ant  uterus  oa  tlie  ronal  vessels,  others  on  its  preiBure  upon 

the  ureters,  etc*,  (compare  the  text-hooks  on  obatetrics). 

Filially,  we  must  mention  tliat  an  acute  uephiutis  may  ensue  on  a  chronic 
nephritis  that  hiis  existed  for  a  long  time,  perhaps  without  symptoms  (acute  recur- 
rent npphrilis  of  Wa^eri. 

Pathologfical  Anatomy, — The  anatomical  changes^  which  are  excited  in  the 
kidneys  by  the  causes  mentioned  in  what  has  gone  before,  show  a  continuous  series 
from  themildtist  Ut  the  severest  degrees,  according  to  tlie  intensity  of  the  injurious 
action.  The  mildest  changes,  which,  as  we  have  said,  ai-e  not  called  actual  "  intlam- 
mation/'  hut  usually  simple  parenchymatous  degeneration,  affect  exclusively  the 
papenehyma  of  the  kidney — that  Is,  the  epithelium— while  the  interstitial  tissue, 
the  connective  tissue,  and  the  vessels  remain  perfectly  normal.  This  fact  is  spe- 
cially impoi'tant  since  it  implies  that,  in  almost  all  the  injurious  influenooB 
acting  on  the  kidne>^,  the  specific  i-enul  parenchyma  itself  is  diseased  first  and 
before  any  iither.  On  macroscopic  examination,  the  kidneys  may  show  scarcely 
any  plainly  perceptible  changes,  but  it  sometimes  strikes  the  pra^jticed  eye  that 
the  kiilneys  are  a  little  enlarged,  that  the  cortex  on  section  shows  either  a  more 
TOddish  -  gray,  dimmed  coloring  {cloudy  swelling),  or  a  more  grajish  -  white, 
yellowish  hue  (fatty  degeneration).  The  microscopic  examination  gives  more 
accumte  information  as  to  the  degree  and  the  extent  of  the  disease.  We  distin- 
guish diffei'ent  conditions  according  to  the  form  of  change  in  the  epithelium,  of 
which  the  thii^e  following  are  most  important:  1-  Cloudy  Swelling:  It  ts  most 
easily  made  out  in  the  epithelium  of  the  cortical  tubules,  but  it  may  also  he  iseen 
in  the  epithelium  of  the  glomeruli.  The  cells  swell,  their  oontxjnts  become  uni- 
formly granular  and  cloudy,  the  nuclei  swell,  and  liiudly  disappear.  Such 
changes  are  often  found  in  acute  infectious  diseases,  like  typhoid,  small-pt^x,  and 
l^diphtheria.  2.  Faff!/  Degeneration :  This  may  proceed  from  the  cloudj'  swelling, 
or  may  develrjp  indepcndenlly.  Many  fat-drops  apix^ar  l>oth  in  the  cells  of  the 
uriniferous  tubidas  and  also  in  the  epithelium  of  the  glomeruli,  and  they  may 
finally  lead  to  the  disinicgi'aiion  of  the  cells.  Simple  fatty  degeneration  of  the 
kidneys  is  sometimes  found  in  acute  infectious  diseases,  after  certain  poisons, 
like  phosphorus,  and  Hually  in  auEcmic  conditions.  3.  Necrosis  of  the  Renal 
Epithelium  :  The  nuclei  of  the  cells  disap|)ear,  and  the  cells  are  changed  to  clear 
(iiomogeneous  Hakes,  while  in  some  cases  they  are  greatly  swollen  ("  dropsical 
degeneraticm  "  of  NauworckZiegler).  Genuine  epillielial  necrosis  is  found  in  the 
kidneys,  chiefly  ,ifter  the  action  of  toxic  substsinces — like  cantharides,  the  chi*omic 
and  chloric  salts,  etc.—  but  sometimes  also  in  infe<?tious  diseaj^w.  Combinations 
of  simple  necrosis  with  granular  cloudiness  and  fatty  degeneration  are  not  infre- 
quent. Both  the  last-named  stat*^  may  undergo  resolution  if  they  have  not 
reached  a  high  degree.  Otherwise  all  the  degenerations  mentioned  lead  to  the 
destruction  and  disintegration  of  the  cells;  nevertheless,  a  complete  restni'ation  is 
possibl»\  from  the  regxjneration  of  new  epithelial  cells  from  epithelium  that  is  still 
present. 

We  terra  those  changes  in  the  kithieys  genuine  acute  nephritis,  in  which  not 
only  the  renal  parenchyma  proper,  the  epithelium,  but  also  the  interstitial  tissue^ 
especially  the  vessels,  is  affected  ;  so  that  we  can  make  out  the  exudative  changes 
characteristic  of  all  inflammatory  pro<:*essc«— the  escnpeof  Huid  and  cells  from  the 
pTessels.  In  these  ca^s  the  different  histological  processes  may  he  combinetl  in 
le  most  varied  ways,  so  that  the  auatimiical  picture  presents  quite  great  variations, 
altliough  it  is  almost  always  principally  concerned  with  the  same  processes. 

If  we  begin  with  the  histijlogical  lesion  in  acute  nephritis,  in  order  to  learn  to 
recognize  at  once  the  essential  changes,  we  have  first  precisely  the  same  pii^ceasea 
of  degenenition  in  the  epithelium  which  have  been  already  described,  but  they  are 


usually  present  here  in  a  more  mju'ked  deg-i-ee.  In  some  cascss  tJie  simple  nt^ 
cit>tic  pn>cesse«  prtdominate ;  in  others,  the  fatty  dt^gene ration.  We  ofteii  ftad 
degenerated  cells,  and  not  infrequently  a  more  or  less  marked  desquamation  of 
epithelium.  We  see  besides  the  special  inllanimatory  changes.  We  find  a  fluid 
inflammattiry  exudation,  rich  in  fibriiie,  and  therefore  soon  coagulating  in  the  inter- 
fiUtiaJ  connective  tisvsue,  which  is  dilated  and  swollen  by  it — iuilauimatory  oedema 
The  same  exudation  is  also  found  in  the  uriniferous  tubules,  and,  by  the  proper 
methods,  by  alcohol  or  by  boiHng  the  fresh  kidney,  the  albuminous  etfasion  can 
be  made  out  both  in  the  capsules  of  the  glomeruli  and  in  the  uriuiferous  tubules. 
The  interpretation  of  the  exudation  is,  of  course,  made  very  dilTicult,  or  often 
wholly  imiKMisible,  by  tlic  presence  of  albuminous  urine  in  the  uriniferoiLs  tubules. 
The  second  characteristic  of  inllammatiuu.  the  ''cellular  exudation '* — that  is,  the 
emigration  of  wliite  blood-corpuscles — is  also  present.  In  the  iuten«!titial  tissue  we 
find  accumulations  of  ixjund  cells,  usually  distributed  in  fcK-i,  and  white  blood- 
corpuscles  in  greater  or  le.ss  numbers  ahio  enter  the  interior  of  the  uriuiferous 
tubules.  We  often  find  many  hyaline  casts  in  the  lumen  of  the  straight  tubules 
or  of  Henle's  loops,  whase  origin  is,  in  all  probability,  connected  with  the  albu- 
minous e.xudati<3u  aod  the  emigrated  white  blood-corpuscles  (see  pjige  77»>).  The 
vessels  them-selves  are  often  hypera'mic  and  dilated,  but  in  some  cases  they 
are  compressed  by  the  iiitci'stitiai  iuflammatory  ce<.k'ma.  It  is  of  siXK^ial  signifi- 
cfince  that  in  very  many  cases  tliere  are  luemorrhages,  either  into  tlie  iutorstitial 
tis.siie  or  into  the  interior  of  the  uruiiferous  tubules,  or  even  inti*  Malpighi^s 
cai)sules. 

All  the  changes  described  are  not  always  found  uniformly  distributed  over  the 
whole  kidney.  Some  parts  ai-e  often  much  dise;ised,  otliers  but  sliglitly,  while 
others  still  are  nearly,  if  not  quite,  intact.  We  may  accoi-dingly  speak  in  indi- 
vidual CA.SCS  of  a  diffuse  or  of  a  localized  nephritis,  although  there  are  no  strict 
limits  here. 

If  the  histological  processes  have  boeu  made  clear,  the  understanding  of  the 
maciMscitpic  apiJeiinuicc  of  the  iuilamed  kidney  is  very  simple.  We  can  undc"!^ 
Btand  tliat  either  this  or  that  *'  fonn  '*  of  acute  nephritis  must  bo  pixisent  accord- 
ing  to  the  predominance  of  this  or  tliat  histological  process.  If  an  abundant 
interstitial  exudation  is  pi*eaent,  the  ki<lney  is  much  enlarged;  if  this  exudation 
is  slight  the  kidney  vfiries  but  little,  or  not  at  ali  from  its  normal  size,  nol- 
withstandiTig  any  other  severe  changes.  In  the  first  case  it  usually  feels  soft, 
fi<om  inrtammatory  oedema;  in  the  second  case,  it  is  comixira lively  firm.  If 
there  is  a  marked  hypencmia  of  the  kidney,  it  appears  nnich  iTfklone<l :  if  the 
kidney  is  ameniic,  it  is  paler;  and  if  an  extensive  fatty  degeneration  is  also  pres- 
ent., it  is  yellowish-white  or  yellow.  If  haemorrhages  are  present,  they  Cim  easily 
be  recognized  with  the  naked  eye  on  the  outer  surface  beneath  the  capsule  as  dark- 
red  points  that  can  not  be  wiixni  away.  We  speak  then  of  an  "  acute  ha^mnrrHagic 
nephritis."  On  section,  the  medullary  substance  Is  more  or  less  dilated,  its  normal 
striatfKl  aiipeaiuucc  is  almost  always  obliterated,  and  itjs  color  shfiws  the  same 
vaj  iatious  as  the  outei*  surfm^e  of  the  kidney.  Since,  as  we  have  said,  the  nephritic 
changes  often  show  not  a  itniform,  but  a  nodular  arrangement,  we  can  understand 
that  the  kidneys  sometimes  have  quite  a  mtittle^l  appearance,  since  hypenvmic  or 
htemorrhagic  red  spots  alternate  with  the  lighter  anaemic  and  the  yellow  fatty- 
degenerated  parts. 

There  nre^  accordingly,  cases  of  nephritis  which  show  almost  nothing  abnormal 
to  the  nnketl  eye,  while,  on  the  other  hand,  there  are  hicmorrhagic  and  nnn- 
htemorrhagic  forms,  appearing  pale,  yellow,  i*ed,  or  variegatcnl,  none  of  which 
can  in  the  essential  features  be  sepiiratetl  from  one  another,  but  which  are  com- 
bined with  one  another  in  all  conceivable  ways.     The  forms  of  nephritis  that 
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differ  iu  aetiology  have,  to  a  certain  deg^ree.  definite  and  characteristic  anatomical 
types,  but  slrict  rules  can  not  be  laid  down  in  regard  to  this. 

In  atklitioTiL,  quite  a  chai-at* teristic  anatomical  form  of  acute  nephritis  deserv^a  a 
brief  mention,  in  which  the  chanjijres  are  almost  exclusively  limited  to  tlie  glo- 
meruli, and  which  are  thei'efore  called  glomerulonephritU  (Klebs,  Friedliiuder, 
Ribbert).  In  the  pui'est  otses  of  this  form,  aas  it  is  seen  especially  in  scai-let  fever 
and  also  in  other  infectious  dise^ises,  we  find  degeneration  and  abundant  des- 
quamation of  the  epitht'Jium  only  in  the  glomeruli  of  the  kidneys;  and  we  usually 
find,  l>esides,  a  marked  disease  of  the  vessel- walls,  which  swell  iuid  acquire  a  homo 
geneous  hyaline  appearance.  The  gl(»merulo-nepbritis  0^:111  not  iu  its  essentials  be 
perfectly  detiuitely  separated  fi^)ni  the  other  forms  of  acute  nephritis,  since  in 
the^,  under  some  ciitJumstanccM,  the  glomeruli  may  first  be  chiefly  alFected;  but, 
as  it  *ieenj.s,  this  need  not  happen  in  all  cases  by  any  means. 

Clinical  History, — The  nuTst  essential  symptom  of  acute  nephritis  is  the  abnor- 
mal chanicter  of  the  urine.  In  most  of  the  milder,  and  even  in  many  of  the 
severer  cases  of  nepliritii^  the  change  in  the  urine  is  the  sole  objective  clinical 
symptom  which  renders  the  diagnosis  jKiBsible.  The  physician  must,  therefoi'e, 
make  it  his  piwtire  to  submit  the  urine  to  rei^eatcd  examinations  in  evcrj'  case  of 
disease  where  there  ijs  a»*y  jiossibility  of  the  presence  of  a  nephritis. 

The  siniple  pai-encliymatoas  degenerations  of  the  kidneys,  cloudy  swelling, 
fatty  degeneration,  utc.  which  we  will  first  briefly  touch  upon,  may  probaltly 
sometimes  exist  without  being  followed  by  any  discoverable  change  in  the  urine; 
but  they  often  lead  to  a  slight  albuminuria,  which  in  easily  explained  fi-om  the 
rhaiige  in  tJie  epithelium  of  the  glomeruli.  If,  then,  the  urine  contains  a  slight 
amount  of  albunien  {which  usually  so^in  passes  oiVi  in  the  course  of  any  febrile 
infectious  disease  or  other  aifection  (the  -so-called  febrile  ul  bum  in  uria,  etc.),  we  ai-e 
justiiied  in  as.sumi ng  some  of  these  mi]<l  conditions  of  degenertition  in  the  kidneys. 
Usually  the  urine  shows  no  other  peculiarities,  but  sometiniRs  we  tincl  iu  the 
sediment  a  few  hyaline  ca.sts,  a  few  white  bhwxl-ci frpu-scles,  etc.  As  we  have 
repeate^lly  stated,  these  conditions  pass  into  nephritis  pro^jer  without  any  &hm^ 
limitations. 

Character  of  the  Uhine  in  AnirrE  NEPiraiTis.— In  almost  every  severe 
nephritis  the  amount  of  urine  for  the  twenty-fnur  hours  is  more  or  less  dimin- 
ished. This  Is  either  caused  directly  by  the  lessened  elimination  of  water  by  the 
kidneys,  or  by  the  pKigging  of  many  urinifenjus  tubules  by  casts,  desquamated 
epithelium,  etc.  The  amount  eva<'uate<l  daily  is  often  only  fifti^u  or  twenty 
ounces  (400-700  c.  c),  but  it  s<mietin»es  falls  to  a  much  lower  figure,  two  or  three 
ounces  (l(Mt-5(»  c,  c),  and  thej-e  may  linally  be  even  complete  anuria.  In  general, 
though  not  without  exceptinn.s,  the  diminution  of  the  amount  of  urine  runs 
l>ar,dlel  ttj  the  severity  of  the  aufitomical  changes  in  the  kidney.  Improvement 
iu  tlie  disea.se  is  very  often  first  seen  in  an  increase  of  the  amount  of  urine. 
If  there  was  a  previous  cedenia,  and  this  i.s  abs<;)rbed,  the  dnily  amount  of  urine 
of  ten  rises  during  convalescence  to  a  very  considerable  quantity,  eighty  to  a  hun- 
dj'.d  ounces  (2500-3000  c.  c). 

The  specific  gravity  of  the  urine  is  at  first  iLsually  increased,  since  the  mine  is 
poor  in  water,  but  comparatively  rich  in  .S4did  constituents,  especially  in  albumen 
{vide  infra).  Of  coui'se  theix?  are  gr»Mit  diffeiTincc-s  here,  and  a  urine  secrettMl  in 
an  abnormally  small  amount  may  shnw  a  six^cillc  gravity  of  only  1010  or  1015, 
while,  on  the  otlier  liand,  urines  with  a  specific  gnivity  of  102(.>  to  lOHO.  or  even 
mmv,  have  l»een  obs«?rved.  If  during  convalescence  a  very  abundant,  watery 
urine  is  pas.se*l,  it  of  course  usimlly  has  a  low  .specific  gravity,  1005  to  1008. 

In  many  cases,  but  of  course  not  in  all,  we  may  saspect  the  abnormal  chantcter 
of  the  urine  fi'om  its  apt>earance.     Thb  deix^ods  chiefly  upon  an  admixture  of 
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abnortiia]  morphological  constituents-  If  these  are  present  in  large  numbera,  as  la 
usually  the  case,  the  fi-eshly  passed  urine  is  cloudy,  and  dep*isits  a  more  or  Jess 
abundant  floccular  sediment.  The  appearance  of  the  urine  is  most  alteiied  if 
blood  be  mixed  with  it  (lut* raorrhiig^ie  inline).  According  to  the  amount  of  blo<xi 
the  urine  is  a  light  or  dark  retl,  or  even  a  tlark  black-n^,  and  often  has  a  greenish 
reflection  when  tlie  light  falls  on  it. 

The  microscopic  examination  of  the  sediment  grives  more  accurate  informatian 
upon  the  different  morphological  constituents.  We  can  not,  of  course,  enumenate 
all  the  possibilities  that  may  exist  in  these  cases  (see  page  826  «f  seq.).  It  is 
generally  the  case  that  in  most  of  the  severe  forms  of  acute  nephritis  the  urine 
contains  many  caste  of  all  s<jrts,  usually  hyaline,  but  sometimes  pailly  fatty  or 
waxy,  and  veiy  often  covered  witii  red  or  white  blood-corpuscles,  epithelium, 
detritus,  etc.  The  different  cases  are  often  characterized  by  a  striking  predomi- 
nance of  some  one  constituent — epithelium,  white  blood-corpuscles,  or  red  blond- 
oorpuscles — but  no  special  i-ules  in  repfaixl  to  this  can  be  priven.  We  have  spoken 
previously  (page  827j  of  the  special  conclusions  we  can  draw  from  the  different 
objects  found  in  the  sediment.  We  can  accoi-dingly  disting-uish  an  acute  hacmor- 
rhagic,  or  non-hppmorrhagic,  an  acute  desquamative,  and  a  fatty  degenerative 
nephritis,  but  we  must  always  bear  in  mind  that  all  these  forms  pass  into  ime 
another  without  sharp  boundaries. 

The  cheiniral  examination  of  tlie  urine  gives^  as  the  most  important  and  oon- 
sttiut  i*esult,  usually  a  considerable  amount  of  albumen.  Since  the  reaction  of  the 
urine  is  almost  invariably  acid,  the  albumen  Ls  immediately  precipitated  on  heating' 
the  urine,  and  sinks  to  the  bottom  of  the  test-tube,  where  it  usually  takes  up  ab<.>ut 
one  half  or  throe  fourths  of  the  volume  of  urine  used  for  the  htjat-t&st.  More 
accurate  quantittxtive  determinations  of  albumen  give  most  frequently  in  acute 
nephritis  an  amount  of  albumen  of  from  thj-ee  tenths  to  one  i)er  cent. ;  lii«jhcr 
liei-centages  are  rare.  The  daily  total  aoiount  of  all>iunen  eliminated  amounts  to 
about  one  or  two  draclmis  (5-8  gi"umuies),  or  sometimes  more,  but  the  tlaily  loss 
of  albumen  fi-om  the  l>ody  hardly  ever  exc^eeds  the  amount  of  fiv*e  drachms  »20 
grammes).  Tlie  variation  in  the  amount  of  elimination  of  albumen  in  ditferent 
cases  is  quite  noticeable. 

The  examination  of  the  other  solid  constituents,  which  is  not  generally  era- 
ployed  in  practice,  usually  gives  a  diminished  secretion  of  urea,  phosphoric  acid, 
etc.,  corresixmding  to  the  diminuti<m  in  the  whole  amount  of  urine.  . 

The  othkr  Symptcms  of  Acute  Nephritis. — Local  symptoms  in  the  kidneri^^H 
them.selves  are  only  rarely  present.  There  is,  of  course,  a  certain  tenderness  in^H 
the  region  of  the  kidneys,  which,  however,  is  too  ambiguous  to  have  a  great  symp- 
tomatic importance.  It  is  more  frequently  the  case  that  the  abnormally  concen- 
trated urine  causes  the  patient  to  micturate  more  frequently  than  usual,  and  that 
micturition  itself  is  associated  with  a  disagreeable  burnixig— a  sort  of  vesical  tenes- 
mus. 

The  subseijuent  symptonLs  of  acute  nepliritis,  wldch  appear  in  the  rest  of  the 
body,  and  among  %vbich  diiiipsy  takes  the  first  place,  are  far  more  unportaut  than 
tlie  local  s;v^nptoras.  Althoufrh  oedema  may  he  entirely  absent  in  acute  nephritis^ 
it  is  pi-esent  in  most  severe  «*ases,  atid  often  is  predominant  in  the  chnical  picture. 
We  must  always  be  pre|)aretl  for  its  appearance,  esiiei'ially  when  the  amount  ol 
urine  shows  a  considerable  diminntion. 

Tbe  crtlenm  is  usually  discovered  fii'st  in  the  face,  whifh  has  a  bloated,  and 
often  a  pale  and  somewhat  shiny  appearance.  The  eyelids  are  usually  rooesl 
swollen  at  first.  Beside  tlie  face,  the  ankles,  the  legs,  the  scrotum,  and  tlie  depend- 
ent parts  of  t!ie  trunk  nuiy  be  the  chief  seat  of  the  oedema,  the  severity  and  exteni 
of  which  may  of  course  vary  greatly  in  different  cases.     If  a  high  degrcse  of  gei 
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dropsy  develops,  ^is  is  a  source  of  great  distress  to  the  patient.    The  move- 

ita  of  the  body  are  much  restrained^  and  all  changes  of  position  are  difficult, 
ftasociated  with  great  exertiun,  and  painful.  In  the  severest  degrees  of  dropsy 
email  fissures  may  form  here  and  there  in  the  excessively  it^nse  sJdn,  from  which 
the  dropsical  fluid  oozes.  Such  little  wounds  ai-e  sometimes  the  starting-point  for 
disagreeable  erysipelat<:>u8  iutlammations,  etc. 

If  great  oedema  of  the  sldn  is  present,  we  usually  find  at  the  same  time  a  more 
OP  leas  marketl  dropsy  of  the  serous  cavities.  It  is  often  liai'd,  however^  to  make 
out  ascites  or  hydrothoi'ax  on  physical  examination,  owing  t-o  the  oedema  of  the 
skin  that  is  present  The  symptoms  mentioned  acquire  their  chief  clinical  signifi- 
cance fi'om  the  ditficulty  of  respiration  necessarily  associated  witli  thcm^  since  the 
diaphragm  is  pressed  upwanl  by  ascites,  and  the  lungs  are  compressed  by  hydro- 
thorax.  If  a  hydrotliorax  is  more  marked  on  the  left,  or  especially  if  hydroperi- 
cardiura  sets  in,  the  activity  of  the  heart  is  materially  impaired, 

A  marked  CEderaa  of  the  raucous  membranes  develops  but  rarely;  in  a  few 
cases  we  have  seen  opdema  of  the  conjunctivae,  cederaa  of  the  soft  palate,  and 
oedema  of  the  glottis.  Of  the  (jedemas  of  internal  organs,  cedema  of  the  brain  has 
already  been  mentioned  as  a  possible  cause  of  severe  nervous  unrmic  symptoms. 
CEdcnia  of  the  lungs,  which  often  come,s  on  t<:»wai"d  the  end  of  the  disease,  when 
it  teiTuiiuttes  unfavorably,  is  miually  not  to  be  regarded  as  a  paii  of  the  general 
cedema^  but  as  a  result  of  the  iiual  caniijic  weakness. 

In  regard  to  the  other  sympti>ms  in  the  difi'erent  organs,  the  symptoms  on  the 
part  of  the  circulatory  apparatus  must  lii*st  be  mentioned.  The  pulse  is  often 
abnormally  tense,  hard,  and  full  (.see  page  8:^5).  In  the  beginning  of  the  dise^ise 
it  is  often  somewhat  slow;  later  it  is  usually  accelerated.  A  beginning  Girdiac 
hypertrophy  can  often  be  made  out  post  mortem,  and  sometimes  clinictiUy,  in 
cases  which  have  lastetl  a  somewhat  longer  time,  two  to  four  weeks.  It  seems 
to  develop  most  rapidly  in  children  who  were  previously  well  and  sti-ong.  We 
pay  especial  regard  txD  the  condition  of  the  ai>ex-beat,  and  to  the  accentuation  of 
the  aortic  second  sound.  The  occasional  nose-bleeds  are  probably  connected  with 
the  ujcreased  ailerial  tension.     Pericarditis  Is  seen  as  a  very  rare  complication — 

complication  which  is  connected  with  the  general  fiurt  that  in  all  forms  of 
nephritis*  the  different  internal  organ.s,  espt^cially  the  serijus  membranes,  Imve  a 
tendency  to  intlamination.  Whether  this  cireum.stance  is  connected  witii  the 
reUintion  of  urinary  constituents,  as  has  been  repeatedly  imagined,  can  not  at 
present  be  decided  with  certainty. 

Of  the  symptoms  in  the  respiratory  apparatus,  wo  have  mentioned  above  the 
dyspncpa  consequent  upon  the  dropsical  symptoms.  In  severe  cases  the  limgs 
themselves  are  often  drawn  into  sympathy,  since  a  diffuse  bronchitis  or  a  peculiar 
,form  of  pneumonia  develops  in  them,  which  latter  stands  midway  KHween  a 
catarrhal  ami  a  ciM^upous  intlammatiou.  It  exhibits,  to  a  certain  degree,  a  form 
of  stiff  iiiJlammatory  ocdenia,  and  occurs  in  just  the  same  way  in  the  chi-onio 
forms  of  nephritis  as  in  acute  nephritis.  When  it  involves  lx>th  lungs  to  a  great 
extent,  it  nuiy  be  ttie  immediate  cause  of  death.  The  development  of  a  pure  gen- 
eral pulmonury  oedema  is  almost  always  a  sign  of  beginning  weakness  of  the  left 
ventricle,  as  we  have  said  above. 

Vomiting  is  the  njijst  imp<jrtant  symptom  in  the  digestive  apparatus.  If  it 
appears  in  a  marked  degree,  it  may  almost  always  he  considered  as  a  uraiuiic 
symptom,  and  tiien  is  often  the  precui-sor  of  severe  nervous  symptoms.  The  api>e- 
tite  is  almost  always  diminished  in  acute  nephi-itis;  the  bowels  are  usually  consti- 
pate<l,  but  there  may  be  quite  severe  diarrhcea  (see  page  832).  We  may  mention 
peritonitis,  which  is  sometimes  purulent^  as  a  very  rare  complication  {mde  supra). 

The  temperature  is  markedly  inlluenced  by  acute  nephritLs  only  in  those  caaes 
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where  the  disease  develops  in  previously  healthy  persons,  or  at  least  in  those  free 
{nmi  fever.  Then  we  see  qiiite  frequently  a  moderate  fever,  with  an  ii'regoUir 
rise  of  temperature  of  iiboul  100'  to  103°  (38"-39°  C).  It  is  quite  rare  that  an  ap| 
rently  primary  acute  nephritis  begins  suddenly  with  a  chill  and  hi^h  fever,  104* 
(40"  C).  The  cx)ndition  of  the  temperature  ou  the  onset  of  iira'uiic  symptoms  has 
already  been  descrilK-d  (page  833).  i 

The  state  of  the  gfeneral  nutrition  suffers  in  quite  a  noticeable  de^rree  in  most 
of  the  severe  cases  of  acute  nephritis.  The  emaciation  is  often  concealed  by  the 
oedema ;  but  the  anaemia  is  the  more  prominent,  and  often  lends  to  the  bloated  face 
a  i>eculiai^  pallid  aspect 

Urtvmic  sj^mptams  may  come  on  at  any  time  in  the  course  of  acute  nephritla. 
We  are  often  prepared  for  the  onset  of  ura3mia  by  a  previous  marketl  de<"rea.se  in 
the  secretion  of  urine,  or  by  the  well-known  prwbijuial  symptoms,  but  in  other 
cases  it  begins  very  suddenly  with  severe  symptoms  of  eclampsia.  In  reirai*d  to 
all  further  details  we  may  refer  to  what  was  said  on  pa^e  829  et  sfq. 

The  Course  ash  Different  Forms  of  Acute  NEPimms,— The  whole  clin- 
ical picture  of  acute  nephritis  depends  very  materially  upon  the  form  of  ita 
development.  If  an  acute  nephritis  comes  on  in  the  course  of  a  severe  infectious 
general  disease^  as  in  the  course  of  a  septic  aft'ection,  of  ulcerative  endcx^iirditis,  or 
of  seveaxj  typhoid,  the  changes  in  the  nrine  are  often  the  sole  factor  |)ointin^  to  i 
the  occurrence  of  the  complication.  The  type  of  the  severe  febrile  general  disease 
is  in  no  way  matenally  moditii«d  by  the  a*lde<l  renal  affection;  oedema  and  nnbmic 
symptoms  do  not  usually  appear,  often  because  the  primary  diseaise  soou  ends  in 
death. 

Also  when  nephritis  comes  on  in  previously  healthy  persons  or  in  chronic 
invalids,  the  tubei-culoiis,  etc.,  in  many  ciusea  the  changes  in  the  urine  are  tlie 
chief  syiuptoiu,  while  the  other  general  and  secondary  symptoms  are  scarcely  evi- 
dent at  nil,  or  at  leust  only  in  a  very  sliglit  degree.  Such  mild  cases  are  associated 
only  with  more  or  less  general  dullness  and  loss  of  appetite.  CEMema  is  entirely 
absent,  or  pi*esent  only  to  a  very  slight  degree.  Of  course  such  caat^  demand 
gre^tt  caution,  since  even  in  them  we  may  have  a  8>udden  outbreak  of  severe 
urapraic  symptoms. 

The  fully  developed  type  of  severe  acute  nephritis  is  seen  especially  in  »car- 
latiuous  nephritis  (g.  t'.),  which  comes  on  in  childixin  who  are  fully  convalescent 
or  apparently  wholly  well  ;  it  is  also  seen  in  many  cases  of  api>arently  idio|>athic 
nephritis,  or  nephritis  coming  on  after  exjK)sun?  to  f*jld,  etc.  In  tliese  cases  there 
is  often  the  development  of  a  general  dropsy,  secondary  pulmonary  all'ecUons, 
unemic  sjnnptoms.  the  symptoms  mentioned  in  the  circulatory  apparatiL**,  etc.  In 
tliese  cases,  too,  the  examination  of  the  urine  affords  the  only  certiiin  means  of 
judging  accurately  of  the  condition,  but  the  <  it  her  morbid  symptoms  which  app€«ur 
early — o'dema,  anjcmio,  and  vomiting — may  direct  our  suspicions  to  the  develop- 
ing renal  affection, 

Scarcely  any  more  general  statements  can  be  made  as  to  the  whole  course  and 
the  tkiration  of  acute  nephritis,  since  the  variations  in  this  respect  are  too  great. 
To  devscribe  here  in  particular  all  the  different  forms  of  nephritis  according  to  the 
letiologtcal  conditions  in  (lucstion  would  lead  us  too  far.  We  will  therefore  refer 
to  the  description  of  the  different  primary  diseases  in  which  the  characteristic 
miirks  of  any  renul  complication  are  always  stxited.  The  primary  nepliritis  from 
exposure  to  cold  ixnd  the  nepliritis  of  pregnancy  still  demand  a  few  remarks. 

Tlie  NEPHRITIS  FROM  EXPOSURE  TO  COLD — primary*  idiopiilhic  nephritis— usually 
comes  on  quite  speedily  after  the  exciting  cause.  The  first  symptoms  of  the  dis- 
ease are  sometimes  insignificaTit,  but  at  other  times  they  are  quite  severe — chills, 
fever,  renal  pain,  etc.    Sometimes  other  "  rheumatic  symptoms/*  like  anguia  or 
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articular  pains,  are  also  present.  The  further  course  may  he  mild  or  severe.  In 
the  former  case  the  oetlema  that  has  appeared  is  but  slighU  the  changes  in  the 
urine  (albimiinuria,  haematiu'ia,  etc.),  do  not  atttiin  a  very  high  degree,  and  after 
few  weeks  comjilele  recovery  ensues.  In  other  cases,  however,  the  type  of  a 
[ievere,  acute,  and  very  often  li^emorrhagic  nt.'phritis  develops,  with  j:rrc?at  jj^^^neral 
[dropsy,  uiwinia,  etc.,  wlilch  in  thi-ee  or  fom*  weeks,  or  srxmer,  may  lead  to  death  ; 
mt  improvement  may  follow  in  spite  of  the  severest  sjinptoms.  Tlien  the  amount 
of  urine  gradually  jncivuses,  and  the  ahnoi'nial  constituents  of  the  unne,  the 
oodcma,  and  tlie  other  morbid  sjTnptoms,  gradually  disappear.  Of  course,  it  is 
often  a  long  time  Ix-fore  complete  recovery  ensues,  since,  even  when  the  patient 
feels  perfectly  welll  subjectively,  the  urine  may  still  sometimes  contain  some  albu- 
men, a  few  casts,  or  a  few  red  blootl-trorpiLscles.  We  must  also  bear  in  mind  the 
possibility  of  a  transition  fn^ni  acute  to  chronic  nephritis. 

The  NEPHRITIS  OF  PREfJNAJs^CY  usually  bej^nns  gradually.  Fre<iuent  micturition 
and  oedema  of  the  lower  extremities  make  their  appearance,  and  beside  these  there 
at^  often  uausc^a  and  even  vomiting.  If  we  examine  the  urine,  we  usually 
find  it  quite  rich  in  albumen^  but  cfjmpuratively  poor  in  corporeal  elements.  The 
slight  setliment  consists  of  hyaline  easts,  a  few  white  blood-corpu>scles,  and  some 
epithelium.     Only  rarely  does  the  urine  assume  a  lia^morrhagic  character. 

Tlie  condition  described  almost  always  lasts  to  the  end  of  pregnancy.  In  the 
cases  that  pnxreed  favorably  a  very  rapid  i-ecovery  often  follows  after  the  bii*th 
of  the  child  ;  but  the  onset  of  eclampnia  gravidarum  is  to  be  diviided  as  a  not 
infrequent  and  a  dangerous  complication.  Tliis  is  to  be  regarded  as  entii'cly  anal- 
ogous to  unemia.  It  begins  after  mild  prodromal  symptoms,  or  even  quite  sud- 
denly, with  violent  genei*al  convulsions,  duj'ing  which  the  child  Ls  usually  born, 
A  more  or  less  |)ersi,stent  coma  follows  the  convulsions.  The  convuLdons  may  be 
very  fi-equently  repeated.  Death  ensues  in  about  uul*  thiitl  of  the  ca.scs;  the  other 
cases  usuidly  recover,  ouly  rai-ely  piissing  into  cbi^onic  nephritis.  The  pitJgnosis 
is  sliil  moi'e  luifavorubk?  for  the  child  than  for  the  mother,  ina£»much  as  the  child 
dies  in  nearly  one  luilf  of  the  cases. 

The  anatomical  changes  in  the  nephritis  of  pregnancy  are  hardly  ever  very 
striking  to  the  eye.  The  kidneys  are  usually  jmle  and  but  little  enlarged.  Under 
Ithe  microscope  we  us?ual!y  ftnd  a  slight  intei-stiUal  oedema  and  degenerative 
changes  in  the  epithelium.  Ouly  rarely  are  more  marked  nephintio  appearances 
present. 

Diagnotia, — Acute  nephntis  can  bo  overlooked  only  when  tlie  examination  of 
tlie  orioe  is  neglected  or  can  not  be  carrietl  out.  The  latter  sometimes  hrtpjKinis, 
for  example,  when  the  patient  does  not  come  under  oljfiervntion  until  after  the 
onset  of  severe  unemic  symptoms.  Otherwise,  however,  the  changes  in  the  m-ine 
[always  furnish  evidence  enough  to  recognize  the  existence  of  the  aiFection  of  the 
kidneys.  We  cau,  of  C4>urse,  dexi-ide  that  the  nephritis  Is  acute  cmly  by  considera- 
tion of  the  history,  the  Eetiological  conditions,  and  the  whole  course  of  the  dis^ 
ease.  We  must  also  bivir  in  mind  the  pos.sibility  that  there  may  l>e  an  acute  exa- 
cerbation in  a  chri>nic  nephritis  that  has  already  existed  for  a  long  time,  and  has 
been  perliaps  without  gymptom.s — acute  recurrent  ha^morrhagic  nephritis, 

Frognosiii.— The  jm^gnosis  of  acute  nephritis  depends  in  many  cases  not  only 
upcui  the  renal  affection,  Ijut  also  u|Kin  the  underlying  primary*  disease.  We  can 
not  here  describe  in  detail  the  numemus  conditions  that  must  be  cornddorcd,  but 
tliey  are  to  be  fouud  in  the  appropriate  chaptei'S, 

Many  cases  of  primary  nephritis  from  toxic  action,  or  exp>sure  to  coUl,  and 
also  many  cases  of  secondary  nephritis  after  scarlet  fever,  in  pueunionia,  typhoid 
fever,  or  syphilis,  during  pregnancy,  etc.,  recover  xwrfectly  in  a  short  tiuie  or 
after  several  weeks,  accoi-ding  to  the  severity  of  the  individual  case.     On  tho 
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otber  liand,  however,  it  miist  be  said  that  every  nephritis  must  be  judged  with 
great  caution,  partly  beciiuae  it  may  \ye  the  starting-point  of  a  subsequent  chronic 
renal  disease,  and  partly  because  daiig-pji>u8  ftequeJae  raay  sometimes  develop  in 
cases  that  at  first  are  apparently  mild.  The  dangers  of  acute  nephritis  are 
chioliy,  first,  the  appearance  of  severe  general  di-opsy,  especially  in  tlie  internal 
cavities  of  the  body.  Of  the  forms  of  dropsy  hydrothorax  is  the  most  dangcrousi, 
as  it  may  produce  suffocation  by  compre.ssion  of  the  lungs.  Second,  uraemia,  espe- 
cialiy  in  its  severe  convulsive  forms,  with  hij^h  tempeirature  and  finally  cardiac 
paralysis.  Third,  the  inflammation  of  ioterual  orj^ns,  amon^  which  secondary 
pneumonia,  in  particular,  is  a  frequent  cause  of  death,  -while  secondary  peri- 
carditis and  peritonitis,  a&  we  have  said,  are  seen  in  but  vejy  few  cases.  We  must 
beai"  in  mind,  however,  that  in  individuals  othe»'wise  healthy  the  severe  sequelse 
just  mentioned  may  also  be  recovered  from.  The  most  extreme  dropsy  may  be 
re-absorbed,  and  we  sometimes  see  recovery,  ospecially  in  ch'ddren^.  after  the 
severest  untmic  symptoms. 

TreatnieQ.t. — Since  we  may  omit  the  description  of  the  treatment  of  any  prf- 
mary  disease,  we  have  here  to  speak  only  of  those  remedies  which  the  physician 
has  at  bis  command  against  the  nephritis  itself  and  its  sequelae. 

Although  it  seems  alluring-  to  try  to  exert  a  favorable  influence  upon  the 
nephritic  process  by  dioitrs  which,  like  the  injurious  substances,  also  reach  the 
kidneys  directly,  we  can  not  report,  any  definite  practical  results  fi-ora  such  treat- 
ment. The  remedies  employed  with  this  object  in  view — tannin  in  one-  to  five- 
grain  powders  (grm.  0  05-0*2)  seveitd  times  a  day,  and  the  druf^s  containing 
tannin,  like  uva  ursi,  in  a  decoction  of  10  to  150,  and  also  nitric  acid,  tartar  emetic, 
etc. — prove,  on  Bol)er  obsei-vation,  to  be  almost  wholly  useless.  We  may,  there- 
fore, try  them  only  when  there  are  no  more  pressing  indications  to  be  fulfilled. 
Fuchsine,  which  has  of  late  been  often  praisetl,  is  also  not  to  he  recommended. 

We  expect  a»  little  result  at  present  from  *' external  antiphlogosis"  as  from  the 
internal  remedies  mentioned— that  is,  hwm  loc^il  blood  letting,  applications  of  ice 
to  the  region  of  the  kidneys,  etc.  Only  in  the  rare  cases  where  severe  pain  in  the 
region  of  the  kidneys  comes  on  at  the  beginning  of  nephritis,  in  an  otherwise 
robust  individual,  are  we  at  present  justified  in  trying  leeches  or  a  few  dry  cupB. 
The  warm  kiths,  to  be  described  more  fully  below,  have  perhaps  an  imn^ediately 
favorable  action  on  the  process  in  the  kidneys,  since  they  produce  a  hypenemia 
of  the  skin,  and  thus  lessen  the  flow  of  bloLid  to  the  kidneys. 

Although  we  must  accordingly  admit  that  there  is  scarcely  any  remedy  at  our 
service  which  has  a  direct  therapeutic  influence  ujwn  the  diseased  kidneys,  the 
treatment  of  nephritis  may  nevertheless  produce  very  significant  results,  since 
both  a  number  of  hygienic  measures  and  the  fulfillment  of  certain  symptomatic 
indications  ai-e  of  the  greatest  importance. 

Among  the  general  hygienic  measures  we  must  mention  first  strict  confine- 
ment to  bed.  In  the  severe  cases  its  necessity  is  self-evident ;  but,  even  in  the 
miltler  cases,  which  run  their  course  without  any  severe  subjective  symptoms, 
constant  rest  in  bod  is  necessary  throughout.  In  this  way  we  not  only  avoid  the 
unfavorable  action  of  cold  uiwin  the  external  skin,  but  the  activity  of  the  ^kin, 
which  must  act  vicariously  for  the  kidneys,  is  also  excited  by  the  unifoiTn  warmth 
of  the  bed,  while  any  useless  muscular  exertion,  which  would  tax  the  heart's  capa- 
city for  work,  is  also  avoided  by  staying  in  bed.  In  general  it  is  advisable  to  cover 
the  patient  quite  warmly,  so  as  to  keep  him  in  a  constant  slight  perspiratjon. 

Tlje  regulation  of  the  diet  is  very  important  All  those  foods  and  drinks  whidi 
may  irritate  the  kidneys  are  to  be  strictly  avoided,  especially  spices,  very  sour 
substances,  strong  tea  and  colfee,  or  alcoholic  drinks.  Milk  has  for  a  long  time 
proved  itself  to  be  by  far  the  most  suitable  and  best  food.     This  has  won  for  iteelf 
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the  repuUlion  of  a  remedy  m  renal  di«Mi5^,  and  the  best  resulte  have  often  beeo 
seen  from  a  methodical  "  milk-cuiti " — that  is,  fi'om  feetling  the  patient  almoKt 
exclusively  with  milk.  The  great  aversion  of  some  patieula  toward  milk,  how- 
ever, is  sometimes  an  obstacle  to  iti?  use.  We  may  often  bo  aided,  then,  by  mak- 
ing" the  milk  more  acceptable  to  the  patient  by  the  addition  of  a  little  coffee^  salt* 
a  little  cogimc,  or  soda-water.  Among  other  foods  to  be  recoinmeiidtHl  are 
buttemiilk,  milk-gruel  with  rice  or  groats,  and  flour-grueL  We  should  be  very 
cautious  about  jfiving  meat  as  long"  as  there  are  severe  symptoms.  We  may  allow 
meat-broths,  with  eg-gs,  sooner.  For  drinks,  beside  milk,  we  may  give  water  and 
lemonade,  which  latter  is  especially  suitable.  Of  alcoholic  beverages,  a  little 
weak  red  wine  is  usually  the  only  thing  to  be  permitted.  Stronger  wines  are 
given  only  when  there  is  cardiac  weakne^  and  then  they  are  of  doubtful  benetit. 

The  chief  object  in  the  symptomatic  treatment  consists  in  preventing  the  inju- 
rious results  of  the  defective  elimination  of  the  water  and  the  solid  cimstituents 
of  the  urine  by  the  kidneys,  or  in  removiiig  these  results  if  they  have  already 
occurred.  This  purpose  can  be  attained  only  by  exciting,  as  far  as  possible,  the 
activity  of  i»ther  organs  which  in  this  respect  may  act  vicariously  for  the  kidneys. 
The  skin  deserves  the  first  attention  here,  thrcmgh  which,  by  me^uis  of  the  sweat- 
glands,  large  aiuounls  of  water,  and  also,  to  a  certain  extent,  the  solid  constituents 
of  the  mine,  which  have  been  rel-ained,  may  be  eliminated.  The  diaphoretic  treat- 
ment of  renal  diseases  has,  therefore,  been  g^emerally  in  vogue  for  a  long  time.  If 
the  patient's  geuerat  con(htif»n  ijermits,  we  always  begin  with  it  as  early  as  possi- 
ble, even  before  thei-e  have  been  any  signs  of  oedema,  uraemic  symptoms,  etc.  Hot 
baths  from  95"  to  IDS'*  (SeMO*"  C.)  are  best.  The  patient  stays  about  half  an  hour 
or  an  hour  in  the  bath,  is  then  rapidly  dried  somewhat,  Arrapped  up  in  bed  in  a 
previously  warmed  sheet,  and  then  is  well  covered  up  to  the  neck  with  blankets, 
in  order  to  make  the  procedure  somewhat  easier  for  the  patient,  it  is  a  good  plan 
to  cover  the  foi^ebead  with  a  cold  compress,  always  Ui  wiiw  the  sweat  carcfidly 
fi'om  tlie  face,  and  frequently  to  give  him  a  little  swallow  of  fresh  cold  water. 
The  production  of  sweat  is,  of  course,  better  excited  during  the  pack  if  the  patient 
takes  some  hot  drink,  hot  milk  with  soda-waU»r,  or  hot  elder-tea.  It  sometimes 
seems  to  aid  diaphoresis  if  an  internal  diaphoretic  be  given  at  the  isame  time,  the 
best  being  five  to  ten  gniins  of  Dover's  powder  (grra.  0'3-0-5),  or  three  or  four 
drachms  (grm.  10-15)  of  liquor  ammonii  acetatts  {spiritns  Mindereri)  in  a  cup  of 
elder-te^.  Wo  have  also  found  a  g«iod  rubbing  of  the  whole  body  with  dilute 
warm  French  brandy  of  service  before  the  pack.  The  pack  may  last  two  or  three 
hours. 

In  this  way  we  succee<i  in  many  cases  in  causing  a  considerable  production  of 
sweaty  so  that  the  patient  loses  several  pounds  in  weight  at  eiicli  pack,  arid  an 
existing  dropsy  may  sometimes  be  made  to  disappear  completely  in  a  compara- 
tively short  time.  On  the  other  hand,  however,  we  can  not  deny  that  it  is  very 
hanl  sometimes  to  make  patient«  sweiit,  even  when  there  is  cedema  of  the  skin, 
and  also  that  many  patients  do  not  l>ear  hot  baths  and  packs  at  all.  The  latter  is 
aspecially  true  if  the  patient  has  dyspnoea,  and  if  signs  of  cardiac  weaknpiss  have 
already  set  in.  Then  we  have  to  be  very  Ciiutious  aliout  using  sweating  as  a 
remedy.  Sometimes  we  can  bathe  tlie  patient,  but  we  have  to  omit  the  pack, 
while  in  other  cases  he  can  take  the  hot  pack  in  bed  ;  but  we  must  avoid  carry- 
ing him  to  the  bath  tind  back.  We  also  have  to  get  along  with  hot  wet  packs,  if 
baths  can  not  be  used  for  extrinsic  reasons. 

Beside  hot  baths  and  packs,  one  diaphoretic  remedy  is  to  \te  especially  consid- 
ered in  renal  disease,  and  that  is  ihe  hyth-ochlorate  of  pilocarpine,  deriveil  from  the 
jaborandi-leaves.  We  use  it  best  in  the  form  of  a  subcutaneous  injection,  of  one 
sixth  to  a  third  of  a  grain  in  one  dose  (grra,  0'01-0*02) ;  but  it  may  »)^'  b*'  '^^ 


mtcrnally  in  the  form  of  pills,  in  like  doses.  Its  action  con>sists  in  the  ppodnctiou 
of  a  cf>]>ious  sweat,  and  alf«]i  iLsiitilly  of  a  very  cousidemble  flow  of  saliva,  which  i* 
oft^n  very  cHsiinfi'eeable  ta  the  patient.  In  g^eneral,  we  prefer  ilie  l>ath8  to  pilo- 
trarpine,  and  we  tr^'  the  hitter  only  when  the  baths  are  contra-indicated  or  do  not 
exert  any  satisfactory  action.  The  diaphoretic  action  of  piloc.ar])Lne,  moreover,  is 
often  decide4.lly  leiss  in  dixipwieal  patients  with  kidney  disease  than  in  other  cases. 

Next  to  the  skin,  the  intci^tiiial  raucou-s  membnuie  is  the  org^uii  fi-om  which  we 
may  soonest  expect  to  pi-oduce  a  vicarious  elimination  of  water,  ami  also  of  urejt, 
for  the  kitlneys.  It  is  sometimes,  therefore,  of  (Estinct  service  to  prescril.»e  drastic 
cathartics  in  nephritis  with  a  diminished  secretion  of  urine,  especially  if  there  is 
a  tendency  to  constiiiution  l>eside  the  dri>p«y»  dyspnopa,  etc.  The  draslic  cuthartics 
cbiefly  used  tti-e  infusion  of  .senna,  decoction  of  colocynth,  3  or  G  to  150,  gamboge 
in  tvvo-irrjiin  imwders  (pjm.  U'l),  etc. 

Finally,  it  may  bo  ask<?d  whether  we  should  not  excite  the  secretory  function 
of  the  Uidney^s  themselves  by  the  exhibition  of  diuretics.  The  objection  is,  how- 
ever, that  all  diuretic  remedies  irritate  the  kidneys,  increase  the  flow  of  blood  to 
them,  and  thei'efoi'e  can  act  only  injuriously  upon  the  nepliritis.  We  must,  tbere- 
foi«e,  be  very  cautious  in  using  diuretics.  Only  the  milder  remetUes,  e^fpccially 
acetate  of  sodium,  may  aimctimcs  l>e  used  with  advantaj^,  especially  in  the  less 
acute  case.s  or  durinc;  the  period  of  convalescence.  The  diui-etic  action  of  dig-itaiis, 
which  is  very  important  undti*  some  circumstances,  will  be  menticmed  later. 

The  therai>eutic  measures  so  far  Bixiken  of  con-espond  to  the  ta^k  of  prevent- 
iuj^  as  far  as  possiJjle  the  retention  of  urinary  constituents  in  the  Ixxly,  They 
ai-e  also  very  much  employed  when  the  signs  of  this  retention  have  already 
api>eared.  Tlie  di^ojisy  especially  can  be  suocessfully  tniatod  only  by  nicthodicjl 
sweatings  with  tlie  aid,  eventually,  of  drastic  and  diuretic  remedies.  When  urm- 
mia  is  thi'eatenin;.r,  and  often  even  when  it  has  broken  out,  we  may  try  to  prtKlucOf 
an  eliminatirm  of  the  injurious  prtxluct^of  tissue  metamorphosis  from  Uie  body  in 
the  well-kno%vn  ways  above  descrilxul,  by  sweatings  or  tlriLstic  purgatives.  Beside 
this,  the  iii"n?mic  symi»toms,  liowever,  often  demand  a  sjyecial  symptomatic  tpe«it- 
ment.  If  very  violent  and  fwquent  uramiic  convulsions  appear,  we  consider  it 
udvi.sablo  to  try  to  suppress  tlie  attacks  by  cldoroforming"  the  patient.  At  any  rate, 
it  seems  to  us  to  be  lietter  to  use  chlort>form  hi  uraemia  tlmii  to  ^ive  narcotics 
internally,  because  with  this  we  can  watch  the  action  of  the  reme<ly  better,  espe- 
cially the  condiljcm  of  the  pulse  and  respimtion.  Chloroform  is  also  LTcncrally  tised 
by  the  obstetricians  as  tlie  main  remedy  in  the  ecliimpsia  of  pregnancy.  If  tlic 
attacks  are  not  very  frequent,  but  if  there  is  marked  sfjmuolencp  or  c<ima,  tepid 
baths  with  cold  Bhower-baths  are  often  employed  with  distinct  advantage.  Cool 
baths  are  also  serviceable  where  ihei^.  is  a  great  increa^se  of  the  temperature.  If  we 
are  treating  a  robust  individual  with  a  full  pulse,  and  during-  severe  unemia  there 
is  a  decided  retlness  or  cyanosis  of  the  face,  venesection  may  be  indicated.  This 
sometimes  ha^s  a  striking  and  instant  eifect,  as  has  lately  been  ciuitinned  by 
various  obsen'ers.  Great  attention  is  to  be  paid  to  the  condition  of  the  heart.  As 
soon  as  the  jiulse  l>ecomes  small  and  weak,  energetic  stimulants,  like  sulx^utAneoiiii 
injectioiLS  of  c^imphor,  must  l>o  usctl.  If  the  sigiis  of  cardiac  vsoakness  appcour 
before  the  Ix^ginniug  of  severe  uraemic  symptoms,  dignitalis  must  be  used  in  infusion 
or  pt»wd(T.  Through  its  action  in  raising  the  blood-pressure — it  being  advisable 
under  some  circumstances  to  combine  with  it  acetate  of  ]x>ta^unj — a  greater 
diuresis  sometimes  comes  on,  and  witli  it  a  disappearance  of  the  danger  from 
ursemia.  Thetinctura  nervina  Bestuschetlii  [nearly  equivalent  to  the  tincture  of 
the  chloride  of  ii'^^n,  U,  8.  P.]  may  also  be  sometimes  used  to  advantagt*  in  urti.- 
mia.  We  ai'e  not  apt  to  interfere  witli  unemic  vomiting  or  ur.'pmic  diarrha'a, 
because  these  symptoms,  as  we  have  said,  im^  to  be  regarded  as  a  f«>rm  of  self-help 
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by  the  organism.  Only  when  tlifse  symptoms  ore  very  distressing  do  we  give 
ciiu.*ked  ice,  morphine,  opinm,  etc*.  If  the  vomitiis  contains  ammonia,  it  is  a  good 
plan  to  g^ive  ten  or  fifteen  drops  of  dilute  hydrochloric  acid  in  water  several  times 
a  day. 

[A  method  of  treatment  of  urcetnic  convulsions,  whether  post  partum  or  con- 
nected in  no  way  with  parturition,  wliich  givea  excellent  and  pi*ompt  results,  is  the 
achninistration  of  pilocarpine  hypodermically — ^grain  i,  and  it,' peat  in  twenty 
minutes — followed  by  the  hot-air  bath,  to  maintain  the  action  of  tlie  skin  after 
it  has  once  been  started. 

Pilocarpine  sometimes  acts  as  a  decided  cardiac  depressant,  so  one  must  be 
ready  to  administer  stimulautii— brandy  or  ether — under  the  skin  if,  as  is  apt  to  be 
the  case,  there  is  doubt  as  to  the  readiness  with  which  they  will  be  absorbed  from 
the  stomach  or  rectum.] 

In  severe  cases,  the  patient^s  dyspnoea  often  demands  urgent  relief.  If  this  l>€ 
caused,  or  at  least  increased,  by  hydixjtliora.x,  and  we  do  not  succeed  in  removing 
tlie  hyilro thorax  in  any  other  way,  it  Is  necessary  to  evacuate  it  by  puncture.  In 
acute  nephritis,  indeed,  we  may  hope  by  this  means  sometimes  to  preserve  the 
patient's  life  until  improvement  seta  in.  Great  ascites  must  also  sometimes  be 
piincturedL  Against  ^* renal  pneumonia"  our  remedies  ai'e  powerless.  Tepid 
baths  and  shower-baths  sometimes  pnx'ure  relief.  In  "  ursnmic  asthma,"  morphine 
injections  may  act  beneficially.  If  pulmonai"^^  iiMlema  ensues,  the  heart  again  is 
chiefly  to  be  considered.  We  may  try,  besides,  lai'ge  mustard  plasters,  baths,  and 
acetate  of  lead. 

We  acconlingly  see  that  many  remedies  ai^e  at  our  service  in  the  treatment  of 
nephritis,  the  choice  of  which  in  the  individual  case  must  be  committed  to  the 
pei-sonal  judgment  of  the  physician.  In  tlie  main,  we  should  always  begin  with 
the  necessary  hygienic  measures,  and,  if  possible,  with  a  methodical  diaphoretic 
treatment,  and  govern  oiu*selves  otliersvise  by  any  syn^ptomatic  incHcations. 
After  recovery  has  set  in,  great  caution  is  still  necessary  for  a  long  time.  The 
patient  must  guard  against  physical  over-exertion,  errors  in  diet,  and  exposui^e 
to  cold.  Preparations  of  irtm  are  to  be  prescribed  when  there  is  a  subsequent 
antcmia. 

In  regard  to  the  influence  of  tlie  onset  of  an  acute  nephritis  on  tlie  treatment 
of  the  primary  disease,  wo  may  yet  mention  that  cold  baths  are  in  general  not  to 
be  freely  used,  as  in  typhoid  fever  with  nephritis,  but  they  are  nt>t  absolutely 
contra-indicated  if  tliey  ai'e  otherwise  urgently  desii-uble.  We  may  mention  Ix^sides 
that  certain  internal  remedies,  esi>otially  sjilicylic  acid,  must  be  used  only  with 
great  caution  w^hen  there  is  nephritis.  In  the  eclampsia  of  l>nng-in  women  the 
induction  of  premature  lalnjr  is  only  rarely  indicated,  smco  the  child  is  usually 
bom  during  the  paroxysms  without  interference. 


CHAPTER   IIL 


THE   SUBOHRONIO  AND  OHRONIO  FORMS  OF  NEPHRITIS,  WITH  THB 
EXOEPTION  OP  THE  OENUINE  CONTRACTED  KIDNEY. 

{** Second  Staffs  of  Briffht^4  Dueaae.'*     Chronic  Parcncht/matoua  NtphriKx,  Chionie  Hatm^rrhagiia 
NephritiSf  Largf  White  Kidney^  Sceoiidartf  Cond-adtd  ikidntif,\ 

JEtiology. — While  the  acute  nephritis  described  in  the  preceding  chapter  nini^ 
its  course  in  several  daj^s  or  weeks,  and  only  rarely  extends  over  sonn 
we  ¥rill  now  speak  of  iuflommatory  degenerative  alTections  kA  tlie 
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last  at  least  several  months,  and  often  go  on  for  a  year  or  two.  The  term  "sub- 
acute "  or  "  subchroiiic  *' is  chosen  for  the  cases  that  last  a  comparatively  short 
time.     As  we  must  once  more  repeat,  thei^  is  no  sharp  limit  in  this  i-espect. 

In  regard  to  the  a?tiology  of  these  forms  of  nephritis,  they  do  arise  from  an 
acute  ncpbritls,  but  this  is  quite  rai-e.  Formerly  such  an  origin  was  erruneooidy 
regarded  as  the  i-nle,  and  tliis  is  the  i-eason  why  the  changes  in  the  kidney  in  t-hcse 
cases  were  described  a.s  the  "second  stage  of  Bright's  disease"  (Frerichsj.  The 
English  clinical  observers  Wilks  and  Johnson^  whom  Bartels  followed  in  Ger- 
many, Jii-st  pointed  out  the  fact  that  in  most  cases  the  disease  shows  a  chronic 
character  from  the  start,  and  that  we  cAn  only  exceptionally,  ajs  after  scarlet  fefver, 
recognize  an  acute  **  first  stage."  The  name  "chronic  parenchvTnatous  nephritia." 
since  frequently  used,  is  chosen  entirely  frsjm  pi*actical  reasons,  inasnnueh  as  it 
briefly  states  the  distinction  from  the  genuine  contmcted  kidney ;  but  it  is  incor- 
rect in  principle,  as  will  be  shown  from  the  description  of  the  anat-omical  condi- 
tions later. 

If  we  look  for  the  aatiological  conditions  in  cases  that  have  a  chronic  course 
from  the  beginning,  we  can  often  discover  nothing  definite  at  alL  The  disease 
seems  to  have  devclojjed  "  of  itself  '^  in  previously  healthy  pewons.  Most  probably 
we  have  her©  some  t^^xic  or  infectious  agency  that  Jicts  on  the  kidneys,  whose 
detection,  however,  is  at  present  impossible.  In  malarial  regions  tlie  malarial 
lx>ison  may  often  loaxl  to  elni>nie  nephritis.  It  is  also  attribxittHl  to  sj^pliilia  and 
tuberculosis,  but  the  cixsos  niot  with  are  nsually  combinations  of  these  difeasee  iiviih 
amyloid  kidriey  (vide  uifrti).  Frequent  exposures  to  wet  and  cold,  damp  dwell- 
ings, etc.,  seem  sometimes  to  be  of  more  material  significance,  but  it  is,  of  course, 
hard  to  form  a  definite  opinion  on  this  point, 

PeraoiLs  in  middle  life  itre  most  frequeiilly  affected  by  the  disease,  and  men 
more  oft^^n  than  women.     In  children  and  old  people  tlio  disease  is  qxiiUi  rare. 

Pathological  Anatomy. — Tliere  is  no  essential  distinction  between  the  ana- 
Comical  lesions  of  the  kidney  in  acute  and  in  chi-ruiic  nephntis.  The  changes  that 
are  seen  in  both  are  essentially  the  same,  only  they  develop  and  exti'ud  more 
slowly  in  the  clii-onic  forms;  and  they  also,  during  their  longer  duration,  lead  to 
cei-tain  seqiiebe  in  the  kidney,  which  can  not  develop  at  all  in  acute  nephritis, 
owing  in  part  to  the  lack  of  time.  Even  in  chronic  nepliritis  tlie  individual  cases 
differ  from  one  another  in  many  respects,  Fii"st  this  and  then  that  histological 
process  is  esijocially  piximinent,  and  thus  lends  certain  peculiarities  to  the  raacro- 
scopic  appearant'e  of  the  kidneys.  Certain  sequebc— like  contractions — have 
also  developtnl  but  little  in  many  c^ses  that  soon  end  fatally,  but  they  develop 
far  rao?e  in  other  cases  of  longer  duration.  Hence  it  happens  that  we  can  quite 
well  regard  certain  anatomical  forms  that  are  more  frequently  observed  as  typrs, 
although  we  must  never  lose  from  si^t  the  principle,  to  be  firmly  held,  of  the 
pathological  unity  of  all  these  forms  and  types.  Then  we  shall  not  lose  the  clew 
to  the  understanding  of  the  morbid  pro<'ess  if  the  individual  case  does  not  always 
harmonize  with  the  scheme  of  the  text-books. 

We  distinguish  the  three  following  chief  anatomical  types  of  subchronic  and 
chronic  noplu-itis; 

1.  Chronic  H.'EMorrhagio  Nephritis  in  the  form  of  the  Labqe  Red  or  Varib- 
UATED  Kidney.— The  kidney  is  at  lea^rt  of  normal  sixe,  and  often  a  little  or  a  good 
deal  enlarged.  It  feels  fi inner  than  normal;  its  capsule  is  often  adherent  to  the 
surface  in  some  places.  The  surfac^e  looks  either  uniformly  a  more  gray  red  or 
more  mottled,  while  dark-red  spots  alternate  with  lighter  gray  or  even  yellow 
spots,  Tlie  red  spots  on  the  surface  can  not  be  wholly  wipe<l  off,  and  thus  prove 
to  be  haemorrhages.  The  gray  or  yellow  jmrts  correspond  to  tlie  antemic  and  fatty 
degenerated  portions.     On  section^  the  cortical  substance  is  usually  broader,  its 
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normal  botuidaiy  ii^  oblitcnited,  and  its  color  is  a  uniform  gray  red,  or  also  mottled 
and  striated. 

Under  the  microscope  we  find  in  part  the  same  changes  afi  in  acut«  nephritis— 
parenchymatous  and  fnlly  ilefccnxcTaticm  of  the  epithelium,  casts  or  haemorrhages 
in  the  uriniferous  ttibuk's,  inlluminiitory  oedema  or  ^tmular  infiltration  of  the  in- 
tei"Btitial  tissue,  the  capsules  (»f  tl»e  ofloraeruH  sometimes  tliickenccl,  the  epithelium 
of  the  glomeruli  sometimes  proliferated  or  deyquamated,  etc.  The  special  char- 
acteristic of  thiK  chix)nic  form,  in  contrasit  with  acute  nephritis,  i»  that  in  many 
placed  a  complete  destruction  of  the  uriniferouH  tuhules  has  occurred,  and  that 
a  genuine  iutei^stitial  connective  tiasue^  richer  or  alrejidy  poorer  in  cells,  has  taken 
their  place,  la  thiK  lies  the  anatomical  evidence  of  the  longer  dumtion  of  the  *lia- 
ease,  since  the  two  processes — Iwth  the  complete  atrophy  of  the  epithelium,  and 
especially  the  (secondary  proliferation  of  connective  tissue — of  course  need  a  certain 
time  for  their  developmenL  The  atrophy  and  the  proliferation  of  connective  tissue 
usually  predominate  in  some  parts,  while  in  others  notliing  but  fresher  inflam- 
matory and  degenerative  changes  are  perceived. 

2.  The  Inflammatory  Fatty  Kidkky,  or  tlie  Large  White  Kidney  (yellow 
would  be  mfU'e  piH>per). — In  this  form  of  chronic  nephritis  the  lci<hiey  is  iiKtially 
enlarged,  or  at  least  of  normal  size.  Its  outer  surface  is  smooth  and  of  a  yellow 
or  an  alternating  yellow  and  gray-yellow  color  throughout.  The  br-oader  cortical 
substance  shows  a  yellow  and  usually  somewhat  mottled  apixiai*auce,  while  the 
pyramids  almost  always  appeal*  considerably  redden eil.  Hicinorrhages  are  also 
almost  always  present  in  this  form,  usually,  of  course,  in  smaller  nimibers  than 
in  the  variegated  kidney,  but  they  ai'e  sometimes  quite  ubimdant^  as  in  the  lia?ra- 
orrhagic  fatty  kidney. 

Tlte  microscope  shows  the  great  affinity  between  this  form  of  nephritis  and  the 
Ijreceding.  We  have  almost  pret'isely  the  same  changes,  and  we  always  have 
especially  a  partial  destruction  of  renal  tissue  with  a  subsequent  increase  of  mter- 
stitial  coiuiectivo  tissue.  The  macroscopic  appearance  of  the  kidney  is  duo  to  the 
fact  that  it  is  aujemic,  and  that  tlie  fatty  degeneration  pi'epon derates  in  the  epithe- 
lium. It  is  worthy  of  n*)te  that  m  these  kidneys  marked  changes  in  the  glome- 
ruli ai-e  usually  present. 

3.  The  Secondary  Contracted  Kidney.— Wliile  in  the  two  forms  of  nephritis 
thus  far  described  the  outer  surface  of  the  kidney  is  still  smooth,  and  the  kithiey, 
on  the  whole,  is  somewhat  enlarged,  we  have  to  do  here  with  kidneys  of  about 
normal  size,  on  whose  surface  there  are  granulations,  which  as  yet  are  slight^  but 
which  still  are  alreiwly  plain.  This  granulation  signities  nothing  more  than  that 
the  destruction  of  the  renal  tissue  has  here  advanced  farther,  and  that  the  newly 
fonnetl  connective  tissue  has  in  part  undergone  ciciilricial  contraction.  These 
kidueys,  thereforo,  represent  a  later  stag«  of  the  two  forms  first -named.  They 
usmilly  come  under  observation  when  the  nepliritis  has  lasted  about  a  year  and  a 
half  or  two  years,  or  even  somewhat  longer.  The  first  be^nnings  of  granulation 
may,  of  ctim-se,  show  themselves  earlier,  while,  on  the  other  hand,  when  the 
process  lasts  a  longer  time,  a  completely  contracted  kidney  may  develop. 

Tlie  color  of  these  kidne%'s  is  usually  reddish  or  mottled,  the  red  spots  corro- 
sponding  to  the  sunken  atwphic  parts,  and  tlie  gray  or  yellowish  spots  to  the  ele* 
vated  part.s.  Yellow  kitlneys,  however,  may  also  show  at  times  decided  granu^ 
lations.  Microscopically,  we  find  alreatly  marked  atrophy  of  the  renal  |>arcn- 
chyma,  with  a  corresponding  increase  of  the  interstitial  connective  tisstie. 

Formerly  these  kidneys  were  c«,lled  the  "trauHitiou  between  tlie  second  and 
thii'd  stiiges  of  Brighfs  disease.^'    As  follows  from   the  above.   tI" '-  -r-    ^'  ^' 
regarded  only  as  a  more  advanced  form  of  chronic  nephritiH.    I 
in  spite  of  their  granulation,  have  on  the  whole  a  normal  si 
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tliis,  and  from  the  clinical  course,  that  they  were  usually,  though  of  course  not 
always,  previously  enlai-ged.  Therefore  the  name  of  "secondary  contracted  kid- 
ney "  ifi  quite  suitable,  in  opiiosition  to  the  genuine  contracted  kidney,  which 
represents  a  much  more  chronic  fonn  of  renal  atrophy. 

Of  other  pathologrieal  lesion's  apai-t  from  the  changes  in  the  kidney,  we  will 
mention  here  only  the  hypertn^phy  of  the  left  ventricle,  which  is  found  with  few 
exceptions  {cide  infra)  in  all  the  al><jvc-raention©d  forms  of  nephritis.  The 
chronic  parenchyniatous  nephritis  without  caitliac  hyi^ertrophy,  alleged  by 
Bartels  in  his  time,  does  not  exist.  Such  cases  were  probably  confused  with  amy- 
loid  kidneys. 

Clindoal  History, — Only  in  the  compiiratively  rai*e  cases  when  the  renal  affec- 
tion begins  acutely,  do  the  sj^nptoms  of  chronic  nephritis  follow  Lmmediateiy  on 
the  firet  acute  sta^e.  In  most  cases,  however,  the  disease  develops  slowly  and 
gradually  from  the  start,  ns  we  have  said,  like  most  of  the  other  chronic  orgtmiu 
diseases,  so  that  it  is  usually  impossible  to  determine  accurately  the  moment 
when  the  disease  begins. 

The  ilrst  signs  of  the  disease  consist  of  certain  general  symptoms,  pallor, 
dullness,  loss  of  appetite,  nausea  and  headache,  and  later  of  cedema.  The  latter 
is  often  the  first  symptom  which  sends  the  patient  tf>  the  physician,  since  iji 
tile  beginning  he  often  pays  little  attention  to  the  sjonptoms  first  named.  The 
oedema  usually  appears  Vwai  in  the  ankles  and  legs,  moi-e  rarely  at  an  early  pei'iod 
in  the  face.  It  often  disappears  at  first  after  a  night's  rest,  but  always  develops 
afresh  during  the  day,  gradually  increasing  in  intensity.  The  patient  himself 
now  sometimes  notices  a  change  in  the  urine,  either  an  abnornial  color  or  cloudi- 
ness or  a  diminished  amount.  Tlie  accurate  examination  of  the  urine  by  the 
physician  first  establishes  the  diagnosis  with  certainty. 

In  regard  to  the  more  special!  symptomatology  of  chmnic  nephritis,  we  meet 
exactly  the  same  symptoms  as  have  been  descnbcd  in  the  preceding  chapter  on 
acute  nepln-itls.  The  characten.stic  distinetion  is  based  merely  upon  the  whole 
course  of  the  affectinn  and  the  onler  of  development  of  the  diffei^nt  symptoms^ 
and  not  by  the  symptoms  them.selve8. 

The  urine  almost  always  is  diminished.  Of  coui*se  the  figures  vary  quite 
considerably  Ixjtli  in  different  cases  and  at  different  times  in  tlie  same  ca£C.  The 
small  amount  of  urine,  ten  to  twenty-five  ounces  (.^00-700  c.c.)  a  day,  is  almost 
always  an  unfavorable  sign,  while  a  fi*ee  diuresis  signifies  an  improvement  of 
the  condition,  an  absorption  of  the  dropsy,  and  finally  a  passage  of  the  renal 
affection  into  a  still  more  chronic  contlition,  the  secondary  contracted  kidney 
{vide  infra).  Under  such  cii*cumstances  the  amount  of  urine  may  even  be  in- 
creased above  tlie  normal,  to  fifty  or  sixty  ounces  (1500  or  2000  c.  c.)  or  more. 

Tlie  specific  gravity  of  the  urine  is  often  increased  to  about  1015-1025,  corre- 
sponding to  the  amount  of  albumen  and  of  other  solid  constituents.  It  is  of 
course  correspondingly  lower  when  there  is  a  more  abundant  tdimiuation  of 
water  by  the  kidneys. 

The  aniotmt  of  albumen  in  the  urine  is  quite  marked  in  all  severe  cases,  being 
one  thirtl  to  three  foui-ths  of  it«  volume.  It  amounts  to  about  1-5-3  per  cent  by 
weight,  so  that  the  patient's  daily  loss  of  albumen  may  reach  half  an  oimce  to  an 
ounce  (15-30  gnimmesi. 

The  examination  of  the  sediment,  which  is  usually  abimdant,  is  of  the  grcjatest 
importance  for  the  accurate  determination  of  the  form  of  the  anatomical  changes 
in  the  kidneys.  Above  all,  the  question  arises  as  to  the  presence  or  absence  of  Llood 
in  the  urine.  Every  abundant  haematuria  may  be  recognized  by  the  naked  eye 
from  the  color  of  the  uiHne,  The  detection  of  smaller  amounts  of  blood  can  be 
made  only  by  the  aid  of  the  micit>scope.     It  goes  without  saying  that  the  amount 
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of  blood  in  the  urine  varies  quite  considerably  in  the  different  cases,  and  in  the 
same  case  the  urine  often  contains  much  more  blood  during  certain  periods  in 
the  course  of  the  disease  than  at  other  times.  The  portions  of  iirine  passed  at 
different  times  taken  separately  often  show  quite  marked  variation  in  this 
respect ;  the  day's  urine  especially  usually  contains  more  blood  than  the  night's. 
From  the  detection  of  renal  hsBmorrhages,  of  course  in  connection  with  other 
symptoms,  we  can  always  make  with  certainty  the  diagnosis  of  a  "chronic 
haemorrhagic  "  nephritis. 

In  most  cases  casts  are  quite  abundant  in  the  sediment  of  the  urine,  but  of 
course  their  amount  and  variety  undergo  quite  great  variations  in  different  cases 
and  at  different  times  in  the  same  case.  They  are  the  direct  sign  of  the  presence 
of  an  inflammatory  exudative  process  in  the  kidneys,  although  the  deposits  on  the 
casts  are  more  important  for  the  diagnosis  of  the  special  form  of  renal  disease 
than  are  the  casts  themselves.  Those  formed  coiLstituents  of  the  sediment  are  most 
characteristic  in  this  respect  which  point  directly  to  the  processes  of  fatty  degen- 
eration in  the  kidneys  :  the  fatty  granules  and  fatty  granular  cells,  free  or 
attached  to  the  casts.  The  number  of  these  elements  is  especially  great  in  the 
chronic  inflammatory  fatty  kidney,  the  "  lai'ge  white  kidney."  Tlie  usually  clear, 
non-haemorrhagic  urine  may  in  some  cases  have  even  a  fatty  lustrous  surface. 
Renal  epithelium  is,  on  the  whole,  more  rarely  present  in  the  sediment  in  chronic 
nephritis  than  in  acute,  but  it  occurs  at  times  in  some  cases. 

Of  the  other  symptoms,  the  one  that  usually  most  strikes  the  eye  is  dropsy.  It 
usually  comes  on,  as  we  have  said,  in  the  beginning  of  the  disease,  and  slowly  or 
rapidly  reaches  a  great  extent  and  intensity.  A  medium  or  even  a  high  degree  of 
general  dropsy  may  often  persist  almost  unchanged  for  months.  In  other  cases 
it  shows  either  spontaneous  variations  or  variations  influenced  by  treatment;  it 
decreases  for  a  time  only  to  increase  anew.  Tlie  severer  and  more  acute  the 
case,  the  greater  in  gensral  is  the  dropsy.  In  the  more  chronic  cases,  in  sec- 
ondary contracted  kidney,  its  intensity  may  be  slight  for  a  time  or  even  perma- 
nently. The  dropsy  may  even  be  absent  in  some  cases,  as  we  learn  especially 
from  the  observations  reported  by  Wagner  under  the  name  of  "  chronic  hsemor- 
rhagic  Bright's  disease  without  oedema."  In  regard  to  the  different  localizations 
of  the  dropsy,  and  to  dropsy  of  the  internal  cavities,  hydrothorax,  ascites,  and 
hydropericardium,  and  their  results,  the  same  holds  true  as  was  described  in  the 
account  of  acute  nephritis. 

Of  the  internal  organs,  the  condition  of  the  heart  laj's  claim  to  the  most  inter- 
est. In  all  cases  of  chronic  nephritis,  in  which  we  do  not  have  to  do  with  espe- 
cially weak  and  run-down  patients,  who  can  not  save  the  necessary  nutritive 
material  for  the  formation  of  a  cardiac  hypertrophy,  we  find  a  pronounced  and 
often  a  very  marked  hypertrophy  of  the  left  ventricle,  either  with  or  without  a 
co-existing  dilatation  of  its  cavity.  A  chronic  nephritis  without  cardiac  hyper^ 
trophy,  which  was  put  forward  by  Bartels  and  others  as  the  type  of  "  chronic 
parenchymatous  nephritis,"  does  not  exist,  as  we  have  said,  except  under  the 
above-mentioned  conditions.  The  detection  of  cardiac  hypertroiihy  during  the 
patient's  life  is  sometimes  difficult,  especially  when  there  is  general  dropsy,  but 
the  diagnosis  can  usually  be  correctly  made  with  proper  attention  to  the  abnor- 
mally tense  radial  pulse,  the  accentuated,  valvular  aoi-tic  second  sound,  and  the  dis- 
placement outward  of  the  apex-beat,  or  at  least  its  increased  strength.  We  often 
find  in  the  cadaver,  and  can  sometimes  make  out  during  life,  a  hypertrophy  of 
the  right  ventricle.  This  is  usually  a  sign  of  a  disturbance  of  compensation — that 
is,  the  paralyzed  left  ventricle  can  no  longer  send  forward  in  a  sufficient  manner 
all  the  blood  coming  from  the  pulmonary  veins,  so  that  there  ensues  a  stasis  in 
the  pulmonary  circulation,  and  a  consequent  hypertix>phy  of  the  right  venftm 
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A  second  importaTit  sequel  of  c'lirooic  nephritis  consists  of  ilie  rhanpies  in  the 
retina — albuirainuric  retinitis.  Aithoiicrh  very  rare  in  acute  nephritis,  these  changes 
are  present  in  by  far  the  g^re^ter  majority  of  the  coses  of  this  class.  Sotnetimee 
the  patient's  subjective  visual  disturbance  ^dimness  of  vision,  defects  in  the  field 
of  vision),  point  to  a  disease  of  the  retina,  but  the  existence  of  disease  can  be  estab- 
lished with  certainty  only  by  ophthalmoscopic  examination.  In  these  cases  *re 
lind  two  chanjres,  in  varying'  uumhcrs  and  combinations  :  tirst,  retinal  hspmor^ 
rliaf^es;  and,  second,  white  spots  and  streaks,  espec-ially  in  the  vicinity  of  the  optic 
nerves.  The  origin  of  the  spots,  which  may  appear  and  disappear  a<^in,  is  not 
yet  entirely  clear.  At  any  rate^  thei^e  are  cirfUULscriljed  fatty  dea:eneration&  of 
the  special  retina!  elements.  The  degree  of  amblyopia  depends,  of  course,  chiefly 
Upon  the  localization  of  tbe  changes,  whether  in  the  macula  liitea,  or  other  part& 
We  caji  !*ay  little  in  reeraitl  to  the  other  symptoms,  since  they  agree  essentially 
th  those  of  a<'ute  nephritis.  The  gouei-al  aniemia  is  very  pronounced  in  many 
cases,  but  it  is  less  marked  in  the  verj-  chromic  forms.  Tlie  cerebral  sj-mptoms, 
especiaUy  the  hfeulache  and  the  mild  vertigo,  may  depend  in  part,  upon  the  cere- 
bral anaemia;  otherwise,  they  are  a  ura^uic  symptom  UHrf<?  infra).  Cerebral 
lieemorrhages  have  been  ol>served  in  a  very  few  cases.  Hjrmorrhagtis  on  the 
inner  surface  of  the  dura  mater  are  more  frequent,  but  they  ai*e  usually  without 
clhiical  significance.  The  mouth,  larynx,  and  phai'>'nx  iLsvially  show  nothing 
particuliu*,  except  accidentally  complicating  inllammations.  We  must^  however, 
remember  the  occasional  txicuTTencse  of  a  very  distrt-ssing  or  even  dangerous 
oedema  of  the  soft  palate,  or  of  the  arylajno-epiglottic  ligameuts~<]edema  r»f  the 
glottis.  Similar  forms  of  bi'onchitis  and  pneumonia,  as  in  m.*ute  nephritis,  are* 
foun<l  in  the  bronclii  and  hmgs.  Bronchitis  and  chronic  ce<lema  of  tlie  iuugs  also 
make  their  ap^Teamnco  in  the  more  advanced  stages  of  the  disease  as  a  result  of 
cardiac  insufliciency.  Finally,  we  must  remember  the  hindrance  to  respiration 
from  hydrothorax,  and  also  from  ura?mic  dyspmjea.  The  chtinges  in  the  heart 
have  already  been  spoken  of.  Endocarditis  or  pericarditis  may  occur,  but  they 
are  very  rai"e. 

Loss  of  appetite  is  a  very  common  .symptom  on  the  part  of  the  stomach.  Very 
persistent  vomiting  is  usually  to  be  regaitletl  as  a  chronic  urreraic  symptom.  Th© 
bowels,  as  a  inile,  are  constipated,  but  there  may  also  be  sevei'e  diarrhopa,  as  ijx 
acute  nephritis.  In  severe  cases,  esjx^ciidly  in  the  hist  stages  of  the  disease,  ulcer- 
alive  and  dysenteric  pi'ocesses  have  repeatedly  been  obsen'cd  in  the  lai-ge  int€8trnc 
aiid  the  ileum.  Peritonitis  may  occur,  hut  it  is  at  all  events  extremely  rare.  The 
liver  and  .'spleen  u.sually  show  no  peculiarities. 

UKcmic  symptoms,  both  of  the  milder  chronic  variety  and  also  in  their  severest 
acute  form,  may  come  on  at  any  time,  although  they  do  not  by  any  nietm:^ 
attain  their  full  development  in  all  ca.sea,  and  are  somewhat  rarer  than  in  genuine 
contrac^ted  kidney. 

The  temi>eratui'e  remains  normal,  as  a  rule,  as  long  as  it  is  not  influenced  by 
complicating  intlammations,  or  by  tbe  ap|X'arnnce  of  m'a?mia. 

Course^  Duration,  and  Termination  of  Chronic  Nephritis.— In  general,  the  whole 
course  of  chr*>nic  nephritis  presents  quite  a  great  uniformity.  Tbe  ditferent  s>Tnp- 
toras  may  show  certain  variations  within  long  periotls,  but  tlie  patient  often  pre- 
sents almost  the  same  appeaitmce  day  after  day  for  months.  The  duration  of  the 
^m  disease  shows  all  the  transitions  from  three  ia  sLx  months,  in  the  subacute  cases,  to 
^^H  two  or  three  years,  or  even  more,  in  the  very  chronic  cases.  The  cases  of  loojf 
^f  duration  ai-e  almost  all  cases  of  secondary  contracted  kidney.     Tliey  sotnetimcs 

I  show  in  their  clinical  relations  the  transition  fnmi  the  enlarged  to  the  granular 

■  kidney,  since  the  picture  in  many  of  its  details  is  more  like  that  in  the  genuine 

^^^     contracted  kidney:  the  oedema  decreases,  disappears  completely,  or^  at  leasts  con- 
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tinues  in  a  lesser  degree ;  the  amount  of  urine  becomes  moi*e  abuncliiut,  and  tlie 
specific  gravity  and  the  amount  of  albumen  become  correspondingly  less.  The 
condition  tlius  lasts  for  a  long  time  until  it  grows  woi-se  again,  througli  urtfoiia, 
or  tlisturbance  of  the  compensation  in  the  heart. 

The  final  termination  of  chnmic  nephritis  is  in  mast  cases  unfavorable.  In  the 
sevei'e  forms  death  ensues  in  from  three  months  to  a  year,  either  in  ccmaequenee 
of  general  dropsy  or  fmm  ura?mta,  from  complicating  inflammations,  etc.  The 
conditions  when  the  nephritis  goes  on  to  secondary  contraction  ai'C  comparatively 
more  favorable,  inasmuch  as  the  patient  may  then  find  himself  in  a  tolerable  con- 
dition for  a  tune  at  least.  Complete  recoveries  doubtk^ss  occur  in  chronic  nephri- 
tis, but  they  are  rare.  An  apparent  recovery  may  be  simulated  by  the  appearance 
of  secondary  contraction.  Even  after  signal  impi-ovement,  however,  relapses  are 
always  to  be  feared.  There  are  even  genuine  acute  attacks  in  the  course  of  clu^onic 
nephritis. 

BiagnOAia.— On  careful  examination  of  the  urine  in  ail  suspicious  cases  of 
o^dcoia,  aiia'inia,  etc.,  the  diagnosis  of  chronic  nepliritis  can  always  bo  correctly 
made.  In  regard  to  the  more  exact  distinction  of  the  diffei'cnt  anatomical  forma, 
we  will  here  give  a  brief  schematic  glance  at  the  most  important  conditions: 

Chi^nic  Uamorrluigic Nephritis  (large  variegated  or  mottletl  kidney).— Dura- 
tion from  six  to  eighteen  months.  Urine  often  luemorrhagic ;  usually  quite  rich 
in  red  blo<xl-corpuscles  and  casts.  CEdcma.  Cardiac  hyperti-ophy.  Retinal  changes. 
Quite  frequently  uraemia. 

Inflammafory  Fatty  Kidney  (large  white  kidney). — Duration  also  sbc  to  eighteen 
months,  but  usually  somewliat  shorter  than  in  the  pi-eceding  foiiu.  Urine  not  at 
all,  or  only  slightly,  hflemorrhagic.  Fi-cqueotly  many  white  blood-corpuscles,  and 
especially  signs  of  fatty  degeneration  in  the  kiilneys,  fiitty  granular  cells,  fat-<li'«jp?< 
in  the  urine,  etc.  Signiticajit  amount  of  albumen  in  the  urine.  Marke<l  (jedema. 
Cardiac  h3T>ertrophy.     Very  often  retmal  changes.     Death  by  ujTcmia  frequent. 

Secondary  Contracted  Kidney. — Longer  duration  of  tlie  chsease,  from  a  year  and 
a  lialf  to  tluree  yeai's.  At  first  the  symptoms  of  the  preceding  forms;  later,  urine 
more  abundant,  less  cedema,  etc.  Death  from  an  increase  of  the  dropsical  syini>- 
toms  due  to  canKliac  insufficiency,  uraemia,  etc*. 

Treatment— The  treatment  of  chix)nic  nephritis  corresponds  in  lUl  its  details 
so  closely  to  that  of  acute  nephritis  that  we  can  refer  almost  entirely  to  tlie  prt&- 
ceding  chapter. 

The  main  thing  here  is  also  regimen  and  symptomatic  ti-eatment.  The  patient 
must  always  keep  hirasc4f  warm,  wear  flannel.s,  or  stay  in  lied.  Under  j^ome  cir- 
cumstances climatio  cures,  like  Italy,  Egypt,  etc.,  are  indicated  in  the  moix?  chronic 
forms.     A  milk  diet  is  to  l>e  carried  out  as  far  as  possible. 

The  treatment  of  drt>psy  follows  entirely  the  methotls  pi-eviously  described,  and 
so  docs  the  treatment  of  any  ura^mic  sJ^llptJoms. 

In  tlie  more  chronic  cases  with  gi'eat  anosmia  preparations  of  iron,  such  as 
iodide  of  iron,  are  often  to  be  used,  and  also  frequently  stomachics,  cathartics,  etc. 
The  condition  of  the  heart  always  deserves  careful  attention  (digitalis  !).  The  reti- 
nitis rarely  demands  a  special  treatment. 
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^^^H  OONTRACTED    EEDNBY. 

^^^^^^Genuine   Contracttd  Kidnaif.     Grmtular   Atrophtj  of   the   KiJmy.     Gtanular   KtJnty.     Rmal 

■  SeUirosU.     "  Third  Statfe  of  Briyfd'v  PUcasc,**     Chrottk  fntei&tttial  ytjthril'u,) 

^^P  Definition  and  JEtiology.— Tlie  genuine  contracted  kidney  is  the  result  of  an 

^^  extremely  chronic  and  veiy  slowly  but  constantly  progressive  atn>i)liy  of  Uie 
renal  tissue.  The  term  "chronic  nephritis"  is  also  used  for  oontmctc-d  kidney, 
but  the  special  inflammatory  processes  are  very  subordinate  here,  for  the  anatom- 
ical proccii-H  consists  essentially  in  nothing  but  a  i>imple  degenemtivo  atrtiphy  of 
the  renal  parenchyma,  and  in  a  corresponding*  jrnwlual  iiici*?ajse  of  the  interstitial 
connective  tissue.  From  a  general  patliological  point  of  view  the  process  ii»  to  be 
regarded  as  wholly  analogous  to  the  corresponding  changes  in  the  liver  in  cirrhosis 
of  that  organ,  in  the  spinal  conl  in  the  chronic  detreneratious  of  the  different  f^ys- 
temis  of  fibers,  etc  In  all  these  cases  we  have  a  primary  destruction  of  the  speiial 
tissue-elements  as  a  result  of  some  deleterictus  action,  and,  following  a  genei^ 
pathological  law  (Weigert),  a  partial  rt?i>laceraent  of  tlic  parts  destroyed  by  a 
newly  formed  cicatricial  connective  tissue. 

In  the  '* genuine"  contracted  kidney  the  atrophy  of  the  renal  parenchyma 
begins  in  a  previously  healthy  kidney.  Cell  after  cell  of  epithelium,  islet  after 
islet  of  tissue,  arc  slowly  attacked,  while  other  part.j  still  remain  intact  It  was 
therefore  an  error  of  the  older  pathologists  to  regard  the  contracted  kidney  as  the 
^'  thiiil  stage  of  Bright's  disease,"  as  if  every  granular  kidney  were  first  found  in 
the  stiige  of  acute  inflammation,  and  then  passed  into  the  stage  of  chi'onic  enlarge- 
ment, and  lastly  into  that  of  contraction.  This  theory,  of  course,  suits  certuin 
cases  in  pai't,  for  cln'onic  nephritis  at  least  may  often  finally  psiss  into  contraction, 
but  these  "  secondary  contracted  kidneys  "  {vide  mi]>ra)  can  clinically,  and  abnust 
always  anatomically,  be  ditferentiated  from  the  genuine  contracted  kidneys.  On 
careful  examination,  as  it  seem.s  to  us,  the  contracted  kidney  may  of  course  anw 
from  an  acut*  nephritis  in  some  cases,  which  perhaps  are  not  very  raiv;  but  thm 
t!ie  process  hai-dly  ever  passes  through  the  thi-ee  stages  mentioned  nlx>ve,  for  tije 
acute  nephritis  apj>arently  recovers.  A  sliglit  remnant  of  it  is  left — a  little  fire,  as 
it  were,  glimmering  under  the  ashes;  its  work  of  destruction  advances,  wholly  in 
secret,  and  perhaps  only  after  many  years  do  the  symptoms  of  a  pronounced  rood 
contraction  appear. 

If  we  inquire  into  the  causes  which  produce  the  atrophy  of  the  renal  tissue  In 
the  oithnary  cases  of  contracted  kidney,  which  are  chronic  fwm  the  fii'st,  wo  are 
wry  often  unable  to  make  out  any  special  causes.  Of  course^  we  mu.st  again  beiir 
in  mind  first  the  two  great  grtuups  of  injurious  influences,  the  chetnicotoxic  and 
the  organized  parasitic,  hut  at  present  only  a  small  nuniljer  of  jctiological  facti-»r; 
have  a  more  or  less  definite  Rignificance. 

Exi>erience  t^saches  us  that  there  are  three  chemical  substances  t<>be  mentionnl 
which  may  favor  the  development  of  contracted  kidney:  ulcohol,  lead,  and  uric 
arid.  Chn:>uic  alcoholism  is  often  to  be  regardeil  as  the  most  pn'>buble  cause  of 
renal  contraction,  especially  in  people  who  have  "live*!  well  "  otherwise,  and  have 
become  corpulent.  This  is  the  explanation  of  the  combination  of  contraded 
kidney  and  cirrhosis  of  the  liver  repeatedly  observed.  Tlie  connection  hetwf«s 
contracted  kidney  and  chronic  lead-poisoning,  in  type-setters,  painters,  etc.,  is  alw) 
incontestable.  It  is  also  a  remarkable  circumstance,  and  one  not  yet  fully 
explained,  that  in  these  cases  we  very  often  see  at  the  same  time  a  g«nuinf>  gout 
{arthritis  uratica).    Gout,  however,  alone,  without  any  oo-existuig  chronic  lead- 
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poisonings,  often  leads  to  the  development  of  contracted  kidney,  "gouty  kidney," 
ill  which  we  probably  have  to  do  with  the  noxious  action  of  an  abnormal  amount 
of  uric  acid  oti  the  renal  pai'enchyma. 

Infertious  influences  are,  probably,  first  to  be  considei'ed  in  those  cases  where 
the  contractod  kidney  con  be  refeiTed  to  a  foi'iuer  infectious  nephritis^  as  after 
scarlet  fever.  We  may  also  menUon  here  the  api)earance  of  contracted  kidney 
sometimes  observed  after  severe  acute  articular  rheumatism.  We  may  perhaps 
imagine  a  similar  connection  in  the  cases  where  contracted  kidney  is  foimd  com- 
bined with  chronic  endocai'ditia  (valvular  heart  disease),  or  with  chi"onic  arthritis 
not  of  i^outy  origin.  Of  the  chi'onic  infectious  diseases,  which  may  probably  some- 
times have  a  connection  with  the  orig-iu  of  contracted  kidney^  we  may  mention 
malaria  and  syphilis.  The  latter  ought  especially  to  be  considered  more  than  it  is 
at  present,  because  we  may  hiive  either  an  immediate  action  of  the  syphilitic  poison, 
or  a  renal  atrophy  as  the  result  of  Hpecitic  disease  of  the  renal  arteries. 

We  must  here  spend  a  little  time  in  the  general  consideration  of  tlie  connec- 
tion between  i-enal  contraction  and  primary  disease  of  the  vessels,  which  has  been 
much  discussed.  It  is  true  that  we  often  find  general  arterio-sclei-osis,  and  also 
atheroma,  esjiecially  in  the  renal  arteries,  in  the  bodies  of  persons  who  have  died 
from  contractixl  kidney,  but  this  frequent  coincidence  can  not  be  renitirlcable  in 
such  ca^es,  because  contracted  kidney  is  seen  chiefly  in  advanced  age,  and  in  those 
persons  in  whom  atheroma  of  the  arteries  is  also  a  very  common  symptom.  The 
theory  advanced  by  the  English  authors,  Gull  and  Sutton  and  others,  that  the  vas- 
cular disease,  '*arterio-capill{iry  fibi^osis,"  always  represents  the  primary  process, 
to  which  the  renal  atro])hy  is  only  secondar5%  is,  however,  utterly  untemible.  We 
often  And  Ihe  mryst  pr<in(>unced  conti-action  of  the  kidneys  without  any  vascular 
changes  suthcient  to  explain  theatroi>hy;  and  where  the  latter  can  l>e  found  in 
the  small  i-enal  arteries,  we  usually  have  not  a  primitiy  but  a  seconthtry  pn^cess — 
nam?ly,  the  well-known  obliterating  arteritis,  which  is  seen  in  iilmost  all  chronic 
inHammations  and  degenerative  atropines  of  various  organs. 

Of  course,  it  can  not  be  denied  that  under  sn^me  circumsUince*;  primary  vascu- 
lar diseases  of  the  renal  arteries  may  lead  to  secondarj-^  atrophy  in  circumscribed 
spots  by  checking  the  bbxid -supply  to  certain  i>arts  of  the  tiasue — *'vtuscular  con- 
tracted kidney  " — just  as  indurated  ui3'orai*ditis  arises  after  primary  artenN>sclcrosis 
of  the  coronary  arteries.  The  *"  senile  kidney  " — that  i**,  the  granidar  kidney  of  old 
people — is  also  due  to  vascular  changes  like  atheromi,  as  are  idso,  wliich  is  worthy 
of  siiecial  note,  the  rare  causes  of  unilateral  contraction  of  the  kidney,  which  is 
observed  chiefly  in  sjrphilis. 

The  relation  of  conti'acted  kidney  to  amyloid  disease  of  the  kidney,  and  to 
chronic  diseases  of  the  urinary  passages,  esj^ecially  of  the  pelvis  of  the  kidney, 
will  be  spoken  of  later  in  the  appropriate  chuptei-s. 

Pathological  Anatomy. — In  the  genuine  contraction  of  the  kiLhiey,  both  kid- 
neys are  always  diminished  in  about  the  same  degi-ee.  Tlieir  size  is  sometimes 
reductnl  to  one  half  or  even  one  third  of  the  normal,  so  that  it  is  almost  dilticult  to 
find  the  little  kidney  in  the  very  abundant  and  thick  fatty  capsule  tliat  is  often 
present.  Tlie  kidneys  feel  firm  and  dense,  and  show  on  their  surface  a  very  plain, 
coarse  or  fine,  uniform  or  iiTegular,  granulation.  On  pulling  off  the  somewhat 
thickened  fibrous  oapsulo,  thejse  granulations  become  more,  prominent,  and  the  cap- 
sule usunlly  adheres  quite  firmly  tr>  the  depressed  portions.  The  raised  portions 
are  almost  always  darker  and  redder — tliat  is,  richer  in  blood — than  the  lighter 
and  grayer  depressions.  Whether  the  whole  kidney  appears  more  red  or  mora 
white  depends  only  upon  the  amount  of  hhwHl  in  the  organ,  and  there  is  no  reason 
for  separating  the  *'  small  re<l  ^*  fi-om  the  **  small  white  ^'  contracted  kidney. 

On  section  of  the  contracted  kidney,  we  lind  the  cortex  much  smaller,  and  pale 
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atropliic  streaks  aitemating  with  the  darker  portioDs.  The  pjrramids  are  also 
somewhat  suialler,  and,  as  u  rule,  are  darker  than  the  cortex.  In  the  pelvis  of 
the  kidney,  which  is  often  somewhat  dilated,  there  are  frequently  a  number  of 
uric-acid  couci'etions.  Striated  uric-acid  iufarctions  in  the  pyramids  are  a  very 
jharaeterislic  mark  of  the  gouty  contracted  kidney.  The  microscope  shows  an 
Ivanced  deblTuctiou  of  the  renal  pai-enchyma,  which  is  i-eplaced  by  a  cicalririal 
vnnective  tissue  which  is  slill  granular  or  which  has  beg-un  to  l>e  poor  in  granules. 
We  can  always  make  out  signs  of  degeuei-ation  and  atrophy  of  the  epithelium,  and 
the  formation  of  casts  in  the  uriuLfei-ous  tubules  which  still  remain,  but  which  arc 
always  diseased.  Atrophy,  thickening-  of  the  ciipsido,  et<.'.,  aro  found  in  many  of 
the  ^iomei-uli.  The  urinifeiTJUs  tubules  that  ai-e  still  preserved  in  some  phwes  ture 
often  in  jJUi't  dilated.  We  can  not  here  go  more  fully  into  the  manifold  histologi- 
cal details,  csi>ecia]]y  the  formation  of  cysts,  the  cJianges  in  the  vessels  {vide supra)^ 
the  dcptjsition  of  lime-suits,  etc.     HtBmorrhages  are  only  very  rarely  present. 

Thus  the  contracted  Iddney  may  be  i-egarded  as  the  form  of  chronic  nephritis 
with  by  far  the  longest  course  Ousting  from  three  to  five  years,  and  even  much 
longer;,  and  also  the  form  with  the  widest  extent.  Its  essential  luiture  c;in  in  no 
way  he  contrasted  with  ^'chi'onic  parenchjnnatous  nei^hi'itis"  as  a  **chrtjnic  int<^r- 
stitial  nephntis";  for  we  always  find  mterstitial  processes  in  the  former,  which 
have  reached  a  far  higher  degree  in  the  contracted  kidney  only  because  the  slow 
atrophy  of  tissue  is  compatible  with  a  much  longer  duration  of  life,  and  hence  cao 
attain  a  much  greater  extent. 

The  anatomical  changes  in  the  other  organs  of  the  bcxly  beside  the  kidne;i'B 
will  be  spoken  of  in  cojinection  with  the  symptomatology  (if  contracted  kidney. 

Clinical  Symptoms. — Except  in  the  comparatively  rare  castis  whei-e  we  cjm. 
refer  the  origin  of  a  contracted  kidney  to  a  previoiLS  acute  or  chronic  nephritis* 
the  clinical  symptoms  of  contracted  kidney  develop  as  gradually  and  unnoticeably 
as  the  anatomicil  process  itself.  There  is  no  doubt  but  that  a  c^>utnn*tion  of  the 
kidney  may  exist  for  years,  without  calling  the  parieuf's  attention  to  his  clisea£e  by 
a  single  serious  subjective  symptom.  This  follows  in  part  from  the  chance  dis- 
coveries on  autopsy  of  a  contraction  of  the  kidney  in  i>eople  who  have  lost  their 
lives  in  some  other  way,  but  especially  from  the  cases  where  the  sevei-est  sym|>- 
toms,  like  ura^miii,  cei-ebi-al  hicmorrhage,  etc.,  which  often  lead  immetliately  to 
death,  suddenly  c^>ine  on  in  persons  previously  rogaixled  iis  perfet^lly  healthy,  while 
the  autopsy  often  shows  quit*  a  far  advanced  contraction  of  the  kidney  as  the 
special  cause  of  these  symptoms.  The  lass  prominent  the  subjective  Byraptoms  of 
renal  contraction  are  in  the  earlier  stages  of  the  disease,  the  more  we  should  cx>n- 
sidor  the  objective  changes,  which  in  fact  usually  permit  tlic  diagnosis  of  the  dia- 
ease  quite  early  on  careful  ex^ami nation  of  the  patient. 

The  condition  of  the  urine  is  most  imi>ortant  in  this  respect.  As  stxin  na 
changes  have  taken  pltice  in  the  epithelium  in  different  jmrts  of  the  kidneys,  the 
results  previously  spoken  of  must  make  themselves  manifest  in  the  secretion  of 
the  urine,  allhough  still  in  a  slight  degree,  and  the  (hseaseil  patient  will  secrete  a 
urine  diminished  in  amount  and  in  solid  constituents,  but  containing  albumen. 
Since,  however,  many  normal  uriniferous  tubules  and  glomeruli  are  still  present, 
and  since  the  whole  process,  as  we  have  seen,  develops  only  very  slowly,  the  Inxly 
gains  time  f«>r  the  formation  of  one  of  those  judicious  corapensotory  contrivunces 
which  we  i-ecognize  in  so  many  pathological  procesaes,  and  which  we  must  regard 
in  a  teloological  sense.  This  compensatory  process  consists  of  an  increase,  in  the 
arterial  pressure,  coming  on  as  gradually  tis  the  renal  contraction  itself,  and  con- 
stanily  increasing,  and  of  a  hvpertrophy  of  the  left  ventricle  dependent  upon  it. 
The  blood  therefore  courses  through  the  many  normal  glomeruli  of  the  contracting 
kidney  under  an  increased  pi'essure>  and  the  consequence  is  that  in  these  portiaus 
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?tion  of  the  urine,  e«pecially  of  the  water,  is  much  more  abundant.  This 
is  the  reason  why,  as  a  rule,  in  cotitraotion  of  the  kidney^  the  patient  i)a.sses  an 
abnormally  large  amount  of  urine,  whicli  is  more  watery,  and  therefoi*e  liglit-er  an<l 
of  a  lower  specific  gravity,  and  which  cnnbiins  only  a  slight  amount  of  albumen 
coining  from  the  diseased  ix>rtions.  The  daily  amount  of  urine  is  often  seventy 
to  a  hundred  and  twenty  ouuceii  (2000-3500  c.  c.)  or  more  ;  tlie  urine  looks  lighl- 
yellow  and  clear,  contains  scarcely  any  morphological  constituents,  has  a  specific 
gravity  of  1010-1005  or  even  lower,  and  givosi,  on  beating-,  only  a  slight  precipitate 
of  albumen,  the  amount  excreted  in  the  twenty-four  hoiu^  beinii:  about  half  a 
drachm  to  a  dmchm  (two  to  five  grammes).  On  cai'eful  microscxjpic  exaniiuatiou 
of  the  urine,  we  usually  succeed  in  fijiding  a  few  hyaline  ciuit*?,  which  only  excep- 
tionally may  lie  more  abundant.  The  urine  also  frequently  contains  .some  white^ 
and  moi'e  rarely  a  few  i^ed  blood-corpuscles.  In  rare  but  definitely  attested  cases 
it  may  hap|wn  that  for  a  time,  or  even  durins?  the  main  port  of  the  disease,  the 
urine  contiiins  no  albumen  at  all,  or  only  a  trace  of  it.  Tliis  is  i)i"obably  explained 
by  the  fact  that  the  diseased  glomeruli  have  wholly  cease<l  Hec^eting,  ami  that 
therefore  the  tn*ine  is  secreted  only  by  the  healthy  portions  of  the  kidney. 

It  is  apparent  of  how  j^reat  sitruificance  this  abundant  sc?cretion  of  water,  as  a 
result  of  the  al>normally  hij^h  bhKKl-pressui'e,  must  be  for  the  whole  mor}>id  pi'o- 
cess  ;  for,  in  spite  of  the  i-enal  disease,  there  h  now  absolutely  no  retention  of 
water  in  tlie  body,  and  we  therefore  understand  why  there  is  no  oedema  in  c<'>n* 
tracted  kidney,  even  after  a  course  of  yejirs.  The  secretion  of  the  solid  con- 
stituents of  the  urine  is  not  quite  in  surh  a  favoi-able  conthtion  as  the  secretion  of 
water.  It  is  Helf-evident  that  the  j>ercentage  of  the  formej*  decre^Lses  with  the 
increased  amount  of  urine,  hut  the  whole  amount  of  urea,  uric  acid,  phosphoric 
acitl,  etc.,  eliminated  is  al^to  at  times  somewhat  less  than  normal  in  relation  to  tlie 
food.  Thi.s  diminution,  however,  is  not  very  great,  as  long^  as  the  work  of  the 
heart  is  sufRcient,  and  at  certain  times,  esjiecially  in  the  earlier  periods  of  the  dis- 
ease»  it  may  certainly  be  entirely  absent.  We  accordingly  see  that  the  symptoms 
dopoudeut  upon  an  a^-cunmlation  of  the  urinarj'  constituents  in  the  blood  do  not 
appear  at  all  fiir  a  lonj?  time.  Tluis  it  hapiiens  that  the  patient  may  still  feel  per- 
fectly well  u|)  to  a  time  when  the  objective  exaniinalion  of  the  urine  discovers 
marked  patbolo^ficul  chan«?-e,s.  Many  patients,  of  course,  notice  th«  i)ol>niria,  but 
often  no  further  attention  is  paid  to  it,  and  it  is  attrihuted  to  drinkinj?  a  grvvi]  deal 
of  Huid.  The  patient  gfcts  accustomed  to  it^  even  if,  as  often  ha]ip<^na,  he  has  U) 
pas-s  his  urine  much  more  frequently  than  fonnerly,  and  even  duriner  the  night. 

We  neetl  not  ffo  into  detail  hcR^  in  regard  to  the  special  causes  of  eaidiac 
hjT>crtrophy  (compare  jwi*^  8.'U).  It  was  with  regard  to  contracted  kidney  that 
Traube  mlvanceil  his  me«*hanical  thet^ry  of  cardiac  h;^i)ertrr>phy^  which,  however, 
brought  up  the  c<>nsidei*ations  previously  mentioned,  and  therefore  was  prf^perly 
replaced  by  the  chemical  theory,  wliich  was  alsc3  very  applicable  to  this  form  of 
renal  disease.  In  its  clinical  relations  it  is  espec-ially  imimrtiint  that  the  cardiac 
hypertn>phy  causes  no  subjective  sjinptoms  at  all,  Jis  long  as  the  heart  can  suffice 
for  the  work  put  upon  it  without  strain,  a  condition  which  is  perfectly  analogous 
to  that  of  any  fully  com|)t^nsiittMl  valvular  disiijise.  We  can  usually  recogni?©  the 
condition  correctly  only  by  a  cart^ful  physical  examination  of  the  heart,  and  the 
vascular  apparatus,  although  in  contra<'ted  Itidney  the  j>ercussion  and  pitl|)ation  of 
the  heart  ai-e  often  i-endered  tUlficult  by  a  co-existing  pulmonarj'^  oniphysema. 
We  can  often  perceive,  however,  the  di.splaceraent  antl  the  mcrea.sed  strength  of  the 
apex-beat,  the  extension  of  the  cardiac  dullness  to  the  left,  and  almost  invariably 
the  abnormal  tension  of  the  radial  pulse,  and  the  accentuation  of  the  aortic  second 
sound.  In  the  later  stages  of  the  disease  a  hyi)ertrophy  of  tho  right  ventricle  is 
often  added  to  that  of  the  left  (compare  page  853).    Complete,  or  almost  complete. 
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absence  of  the  cardiac  bypertrox^hy  is  observed,  as  we  have  said,  in  weak  and 
cachectic  patients. 

As  long-,  therefore,  as  the  high  arterial  pressure  kept  up  by  the  cai^ac  hyper 
trophy  regulates  the  condition  of  the  renal  secretion  in  the  way  above  deecribed, 
the  condition  of  the  patient  as  a  rule  shows  no  special  abnormality.  At  moat  it 
happens  that  certain  cerebral  symptoms  now  apiiear,  especially  attacks  of  head- 
ache and  occaiiioual  vertigo,  which  ai'e  probably  to  be  referred  to  active  cerebml 
hy{)er[einiu.  Frequent  nose-bleed  is  also  sometimes  the  result  of  the  abnorzxudly 
hij^h  blood-pressiu^. 

The  picture  is  quite  different  aa  soon  as  the  first  signs  of  a  beginniaf>:  cardiac 
insufficiency  appear.  Here,  as  in  most  diseases  of  the  heart,  the  disturbanoe  of 
compensation  does  not  usually  come  on  suddenly.  Its  results  l>egin  quite  j^radn- 
ally,  disappear  for  a  time,  to  come  on  afresh  and  to  increa.se  quite  slowly.  Iri  the 
fii-st  place,  the  abatement  of  the  heart  s  energy  usually  makes  itself  mauife&t  by 
symptoms  on  the  port  of  the  heart  itself,  and  of  tlie  lungs.  The  pulse  hises  in  ion- 
sion,  and  becomes  smaller,  more  frequent,  and  sometimes  a  little  in-eg-iilar  Loward 
the  end  of  the  disejise.  The  patient  begins  to  be  short  of  breath,  comparativcJy 
slight  physical  exertion  affects  him  moi'e  than  formerly,  and  there  is  often  jialpi- 
tation.  Certain  anatxjuiicitl  i*esulls  of  stasis  nuiy  tdso  temporarily  or  pertuunenUy 
develop  in  tlie  lungs,  esiKcially  a  mild  tnmsitory  cutarrh,  or  a  more  obstinate  and 
recurring  brouchitis.  Iii  the  more  advanced  stages  of  the  disease  the  dyspnoMi 
often  comes  on  in  pronounced  paroxysms,  which  have  an  asthmatic  character. 
This  long-known  tisthma  of  renal  disease,  often  lenned,  without  reason,  **  urrrmic 
asthma,"  does  not  always  have  the  same  origin.  It  usually  depends  distinctly 
upon  the  attacks  of  cardiac  weakness,  and  is,  accordingly,  a  genuine  r  >     i  t  la, 

and  corresponds  precisely  to  angina  pectoris  in  its  cliff erent  symp;  ,|je 

318);  but  in  otlier  cases  thei*e  is  a  trausudation  into  the  lungs  from  ^(41^1^.  cnjiuing 
on  as  a  result  of  the  cardiac  weakness,  so  that  the  dyapno:Mi  is  associatod  with  the 
signs  of  an  acute  pulmunary  oedema,  and  is  sometimes  accorapaniod  by  a  copious 
expectoration  of  a  frothy,  serous,  and  often  somewhat  bloody  sputum.  This  is  the 
condition  wliich  may  pass  away  again  and  l>e  often  repeated,  which  was  formerly 
teiTued  humid  asthma.  In  the  last  stage  of  the  disease  the  dyspncea  oft-Pii  beccmutt 
continuous,  and  forms  the  patient's  chief  disturbance.  It  is  then  usually  due,  not 
merely  to  the  stasis  in  the  lungs,  but  often,  besides,  to  coH3xistiug  lobular  puen* 
monia  (vide  infra),  ity  hydrothorax,  etc. 

As  a  further  sequel  of  the  disturbance  of  compensation,  oedema  often  appears 
in  different  pari&  of  the  body,  m  the  later  course  of  the  disease.  It  has,  indeed, 
been  repeatedly  observed  that  dropsy  may  be  entirely  absent  in  contracted  kidnejT* 
but  this  is  the  «i.se  only  when  death  ensues  from  some  intert^urrent  attixck  befort* 
Ihc^  pronounced  cardia*"  insutBciency,  Otherwise  oedema  is  by  no  uiiratis  rare  in 
contiiv.'ted  kidney.  It  u.sually  appears  fii*st  in  the  ankles,  the  eyelids,  or  tho  j»rD- 
puce,  disappears  agiiin  when  the  i>atieiit  is  in  a  quiet  condition,  and,  after  a  li 
«)r  a  shorter  pause,  comes  on  anew,  until  finally,  in  the  last  period  of  the 
high  degree  of  general  dropsy  may  develop. 

Among  the  results  of  the  cardiac  insufficiency  on  the  internal  organs  wo  mtist 
mention  the  cerebral  symptoms.  While  at  first,  as  we  have  said,  these  have*  tiioro  of 
an  active  hypenrmic  character,  the  fi'equent  and  very  violent  headach^^  thai  come 
on  later,  in  so  far  as  they  are  not  of  a  uremic  nature,  certainly  depend  niainJy  upon 
the  pas.sive  hypeiwmia  of  stasis,  or  the  arterial  auajmia  of  the  brain.  The  paiu  some* 
tifues  shoots  into  the  back  of  the  neck,  and  sometimes  is  localized  chiefly  in  one  hidf 
of  the  head ;  it  is  often  associated  with  symptoms  of  vertigo,  with  a  gloomy  or  moroae 
ilisposition,  with  troubled  sleep,  etc.  Tlie  stasis  is  also  apparent  in  the  abdotninal  01^ 
gana.    Chronic  dyspeptic  disturbances  appear,  the  appetite  faUs,  the  bowels  bccxnnd 
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lid}ttlar,  and  we  can  even  make  out  a  moderate  enlargement  of  the  liver.  The  in- 
fluence which  the  altered  activity  of  the  heart  exerts  upon  the  function  of  the  kidneys 
themselves  is»  however,  paHicularly  important.  Fix)m  what  has  been  previously  said 
of  the  depcndeiice  of  the  secretion  of  urine  up<>n  the  arterial  pressure,  it  follows 
directly  that  any  com|iensatory  activity  i>f  the  sLiJi  normal  renal  territory  must  at 
once  experience  a  reduction,  as  soon  as  the  blnotl-prejffiure  can  no  long^er  be  kept 
at  the  same  level.  Corresponding  to  tliis  we  see,  in  fact,  that  the  Bccretiou  of 
urine  also  usually  suffers  a  decline  at  the  same  time  with  the  other  symptoms  of 
stasis  already  mentioned.  The  amount  of  urine  is  less  abundant:  it  falk  ti:>  forty 
or  fifty  ounces  (1500-1000  c.  c),  and  even  lower;  the  specific  gravitj'  rises,  r-ai-ely 
to  a  high  figure,  but  still  up  to  1010  or  10i;2,  or  over.  The  urine  often  retains 
its  clear  color  for  quite  a  long  time,  but  may  finally  more  and  more  resemble  the 
genuine  urine  of  stasLs.  The  point,  liowever,  which  is  especially  to  l:>e  considered, 
Is  the  co-existing  and  increasing  retention  of  tlie  solid  constituents  of  the  mine  in 
the  bhiod,  and  the  consequent  allied  possibility  of  the  cmset  of  unmmc  symptoms. 

It  must  be  stated  that,  in  contracted  kidney,  the  immediate  exciting  causes  of 
anemia  are  not  always  clear.  Thus,  it  is  a  well-known  and  very  imixjrfajit  fact, 
clinically,  that  very  severe  and  often  fatal  uiiemic  convulsions  may  sometimes 
attack  tlie  patient  quite  Kuddenly,  apparently  when  in  the  best  of  health.  Cases 
have  been  repeatedly  seen,  by  other  observers  and  by  ourselves,  where  the  daily 
amount  of  urine  has  shown  no  discovemble  diminution  in  the  days  pi«eceding  the 
uraemia.  The  precise  explanation  of  these  cases  mu.st  remain  undecided  ;  we  do 
not  know  w^iethcr  there  has  been  a  previous  retention  of  the  solid  constituents,  in 
spite  of  the  abundiiiit  secretion  of  water^  or  whether  other  changes,  like  anlenm  of 
the  bmin,  are  to  bo  considered.  It  Is  certam,  however,  that  in  many  cases  at  least 
the  onset  of  the  uraemia  is  connectetl  with  the  cessation  of  the  setrreiion  of  urine, 
producexl  either  gnidually  or  suddenly  by  the  cardiac  insufficiency.  In  the  former 
case  the  type  of  chrfjuic  uraemia  (see  page  829)  develops  with  esjiecial  frequency; 
this  con.sists  of  headache,  vomiting,  diarrhoea,  severe  pruritus  of  the  skin,  etA.\,  but 
these  symptoms  are,  of  coui'se,  often  combined  with  tlie  immediate  symptoms  of 
stasis,  and  ai-e  not  alwaj's  to  l>e  easily  and  distinctly  separated  from  thorn.  Such 
a  condition  of  chronic  mwmia,  in  patients  with  contracted  kichiey,  often  presents 
a  very  niournful  pictin^,  since  the  unrei5trainable  and  constantly  recurring  vomit- 
ing, the  headache,  and  the  general  mental  anxiety  may  last  for  weeks.  The 
severe  acute  uraemia  eitlier  follows  the  preceding  chronic  ura^mic  sympttims,  or 
comes  on  at  once  with  the  severest  symptoms,  general  and  often-recurring  con- 
vulsions, and  coma.  The  uraesmia  may  pass  off  again,  even  in  contracted  kidney, 
but  quite  fi'equently  it  is  the  nnmediate  cause  of  death  (vide  infra). 

Beside  the  symptoms  sf>  far  described,  we  must  now  mention  a  set  of  anatom- 
ical oomplieations  whicb  may  appear  in  the  course  of  contraction  of  the  kidney. 
From  its  diagnostic  and  clinical  imixn-titnce  the  albuminuric  retinitis,  already 
known  to  us  from  the  preceding  chapter,  ttikes  the  first  place.  It  may  come  on 
at  any  time  in  the  course  of  the  disease  ;  but  it  often  develops  so  eai'ly  that  the 
patient,  up  to  this  time,  knows  nothing  at  all  of  his  other  disease.  He  merely 
consults  an  oculist,  who  often  first  recognizes,  from  the  ophthalmoscopic  picture 
(see  page  854),  the  spetual  seat  of  the  primary  disease.  Even  in  the  cases  where 
no  subjective  visual  disturbance  is  present,  the  retinal  examination  sometimes 
shows  a  p<^sitive  image.  In  general^  the  contracted  kidney  is  that  form  of  renal 
disease  in  which  retinal  changes  are  comparatively  the  most  fi-equent. 

Another  rarer  but  clinically  important  complication  consists  of  the  haemor- 
rhages of  internal  organs,  whose  cause  is  to  be  found  either  in  the  Increased  arte- 
rial pressure,  or  in  an  abnormal  weakness  of  the  walls  r>f  tlie  vessels — arterio- 
sclerosis in  older  persons,  defective  nutrition  of  the  vascular  walls  in  young  and 
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aniomic  patients.      H£Emorrliafres  into  the  brain  are  comparatively  the  most 
quent.     They  cause  both  mild  and  severe  apoplectic  attacks,  which  pass  off  com 
plot  til  y  or  lea  via  a  hemiplcg-ia  behind,  and  fiometimcs  they  ai-e  the  direct  cause 
death.     Beside  the  hicmorrhagfes  int<j  the  brain  itself,  there  may  also  be  hu?njor 
rhages  on  the  inner  surface  of  the  dura  mater — lia?niatoma,     Nose-ldoed  is  also 
significance;  in  many  patients  it  is  firquent  and  very  stubborn;  we  have  ourselvt 
seen  two  cases  whei-e  tbe  fatal  teniiiuation  was  caused  directly  by  an  unrestraiii- 
able  nose-bleed.     Haemorrhages  into  tlie  other  organs  are  more  rare,  but  the] 
liave  also  been  observed  iu  the  skin,  tlie  stomach,  the  intestines,  or  the  lungK.    In] 
a  few  ca^^  indeed,  a  sort  of  hBeuiorrhagic  diathesis  seems  to  develop. 

Among  the  complicating:  iitllaiunialioiis  of  internal  organs,  pneumonia  is  tl 
moat  frequent;  it  appeal's  in  1  be  hjlar  croupou-s  ft>rm  or  m  the  lobular  ftjrm  pecul- 
iar to  alj  varieties  of  nephritis.  Inllaumiations  of  Qie  serous  membranes,  pleurisy,! 
or  i)ericfu*ditis,  occur,  but  they  ai*e  i-are.  The  catarrhal  inJlamniatory  affections — 1 
lary^ngitis,  bronchitis,  g^aiitric  catarrh^  intestinal  cataiTh — ai-e  eitlier  to  be  regarded 
a»  catarrhs  from  stxisis,  or  they  are  i)erhaps  connected  with  the  retention  of  thtj 
uruiary  constituents  in  the  Ex>dy.  We  must  also  i-efer  here  to  the  acute  exacerbi»>| 
tionsof  inflammation  in  the  kidneys  themselves  (acute  recurrent  nephritis),  whi 
is,  of  course,  rare. 

Quite  great  variations  ai^pear  in  regard  to  tlie  general  uutrition.    In  most 
where  the  disease  develops  quite  gi'adually  in  persons  in  middle  or  advanced 
the  general  imtrition  for  a  long  time  shows  no  striking  anomaly.     The  patient 
often  very  wcU  nourished,  and  even  corpulent,  at  the  period  when  the  tirst  cardi 
symptoms  begin.     To  the  more  practiced  and  attentive  eye,  of  course,  ht  sho> 
a  certain  appearance  of  suffering,  which  later  iKMJomc^  more  pronounced. 
becouies  emaciated,  and  has  a  fade<l  and  often  somewhat  cyanotic  color  to 
skin.     Mai'ked  auamiia  usually  develops  only  in  younger  patients,  who  tlien  sht 
the  pallid  exterior  characteristic  of  so  many  patients  witli  renal  disease. 

General  Course,  Duration,  and  Tennmation.— The  mc^st  imixiHant  |Kx*uliaHi 
in  the  course  of  renal  contraction  liave  ah*eady  been  spoken  of  alK>ve.  We 
stated  that  the  disease  may  be  latent  for  a  long  time;  that  the  sevei'est  s>r 
toms — like  ura?mia  or  apciplexy — sometimes  come  on  suddenly  and  uuexpect 
that  in  other  cases  the  distm-bances  of  compensation  iu  the  he^irt,  dyspncea,  pal] 
tation,  or  slight  axlema,  are  the  fii-sl  s^'mptoms;  that,  under  some  cii^?vinistan<, 
cerbiin  complicating  conditions,  such  as  rt^tiuitis,  or  fi'equent  nose-bleed, 
direct  suspicion  to  a  renal  disease,  and  demand  im  examination  of  the  urine;  w] 
fiiiaUy,  m  a  last  class  of  ciises,  only  general  disturbances,  loss  of  appetite,  pall 
geneitU  physical  weakness,  and  similar  symptoms  induce  the  patient  to  consuU 
physician.  It  is  usually  hard  to  decide  how  long  the  disease  has  lasted  l.>efoi 
diagnosis  is  made.  Beside  any  mild  symptoms  we  must  especially  inquire  ii 
the  existence  of  polyuria,  whicli  is  often  not  observed,  but  which  inaiiy  pu.ii< 
notice. 

The  further  course  may  also  vary-  according  to  the  onset  of  complicutionSw 
external  conditions  under  which  the  patient  lives,  etc.     In  general,  as  \vc 
repeatedly  emphasize,  almost  everytliing  depends  upon  the  hearths  capacity 
work  and  its  staying  qualities.     If  deatli  does  not  ensue  sooner  from  some  ml 
current  disease,  tlie  last  stage  of  the  diseasi'  almost  always  presents   itself  un« 
the  picture  of  cardiac  insufficiency  with  predominant  symptoms  of  dyspnoea 
general  dropsy. 

As  has  been  said,  we  usually  can  not  determine  with  any  accuracy  the  Tvh< 
duration  of  the  disease.    It  may,  at  any  rate,  last  many  years,  prol>ably  sometinH 
even  ten  years  or  more,  although  there  may  be  many  variations  in  its  course.  -It 
is  not  impossible  that,  during  the  earlier  period  of  the  disease,  there  may  be  s  e» 
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aation  in  the  procf'wss  of  ronal  atrophy,  hut  it  is  hard  t/O  decido  with  certaiDty,  At 
all  events,  tlie  disease  unist  generally  he  termed  completely  incuraldo,  although 
life  may  not  only  be  preservetl  for  a,  loT»g:  lime,  but  the  patient  may  even  exist 
without  much  discomfort.  We  ne*?d  not  refer  especially  here  to  the  dilFer<*nt 
intercurrent  attacks,  the  possibility  of  wliich  must  always  be  kept  in  mind  in 
regard  to  pnjguosis. 

Diagnoais. — The  diagnosis  of  contracted  kidney  am  be  made  with  certainty 
only  by  examining  the  urine.  We  must,  thei-eforc,  dwell  again  on  tlie  necessity 
of  making  this  examination  in  fdl  suspicious  cnses,  because  only  in  this  way  can 
we  avoid  overlcjoking  the  condition.  Tlie  suspicion  of  a  developing  renal  contrac- 
tion should  demand  an  exaniination  of  the  urine,  especially  in  all  cases  where  the 
patient  complain.s  of  fj-erjuent  headache,  of  congestive  conditions,  of  palpitation 
and  dyspmra,  asthmatic  attacks,  disturlmnces  of  vision,  gt»nei"al  dullnesB,  and  dys- 
peptic sjmiptomH,  without  finding  auy  other  reason  for  these  syniptoms.  The  ix>ly- 
uria,  the  clear  urine  t»f  low  specific  gravit^^  containing  a  slight  amount  of  alhu- 
ineo,  in  wjnnection  with  llie  signs  in  the  circulatory  apparatuB,  die  tense  pulse, 
and  the  hypertrophy  of  the  left  ventricle,  i^ennit  us  to  recognuKe  tlie  disea.se  cor- 
rectly in  most  cases.  If  retinal  changes  are  present,  they  may  sometimes  be  of 
much  aid  in  confirming  the  diagnosis.  The  aitiological  conditions — lead,  gout, 
alcoholism,  etc. — of  course  also  merit  attention. 

The  diagno.*;is  presents  great  difficulty  in  the  quite  rare  cases  where  albuminuria 
is  al»8ent.  In  thc^-se  cases  we  are  wjraetimes  able  to  reach  the  correct  inteniretation 
of  the  morbid  cimdition  only  by  repeated  e.xaminations  of  the  ui'ine.  Otherwise 
we  can  scarcely  avoid  mistaking  it  for  chronic  affections  of  the  heart,  such  as 
myocarditis  or  idiopathic  hypertrophy. 

The  diagnosis  Ls  als«j  very  difficult  if  the  patient  does  not  come  under  observa- 
tion until  the  stage  of  fully  developed  disturbance  of  comiicnsation.  The  charac- 
teristic feature.s  of  the  urine  of  contracted  kidney  are  then  al)scnt^  the  urine  is 
scantier,  darker,  richer  in  albumen,  and  it  is  often  scareely  jiossible  to  decide 
whether  we  have  a  primary  renal  tiffection  with  secondary  canliac  hypertrophy 
or  a  priraarv'  heart  disease  with  a  secondary  congested  kidney.  If  general  arterio- 
sclerosis or  marked  pulmonary  emphysema  is  present  at  the  same  time,  the  judg- 
ment as  to  the  condition  is  still  more  ditlicult.  In  such  cases  a  corret^t  diagnosis 
is  possible  only  by  verj^  carefully  Iwlanciug  all  the  different  sympb^ms,  and  con- 
sidering the  whole  course  of  the  disease. 

Finally,  the  tiiagnosis  of  oontT'acted  kidney  is  very  ditficnlt  in  case<^  where  the 
first  examination  of  the  patient  is  made  during  a  sudden  attack  of  uwmia  or  after 
an  apoplectic  seizure.  Here  the  albuminuria  is  the  symptom  which  jKunts  most 
to  the  existence  of  a  renal  disease,  although,  in  spite  of  this  symptom,  the  judgment 
a8  to  the  condition,  and  its  differentiation  from  other  acute  cerebriil  atl'ectitms, 
often  presents  great  ditflculties. 

Treatment. — As  so<in  as  the  diagnosis  of  renal  contraction  is  established,  tho 
whole  hygienic  condition  of  the  patient  must  be  regulated  so  as  to  prevent  the 
advance  of  the  affection  in  every  pt>ssihle  way.  In  this  respect  two  indications 
are  to  be  fulfilled,  to  guaixl  against  any  irritation  w^hich  may  have  an  iojurioim 
action  on  the  kidneys,  nnd  to  relieve  the  work  of  the  110311  as  much  as  possible,  in 
order  to  keep  otf  cardiac  insufftciency  as  long  as  we  can.  The  diet  must  be  care- 
fully regulated,  and  must  be  of  scant  measure  or  abundant  and  strengthenings 
according  to  the  i>atient's  physical  constitution.  In  these  cases,  too,  milk  is  the 
chief  forxl  to  be  considered.  Alcoholic  l>everages  are  to  be  permitted  only  in  a 
moderate  degree.  All  physical  over  exertion  is  to  Iter  avoided,  although  nnxlerate 
methixlicaJ  exereise  is  to  be  i*ecoramende*l  for  corpulent  (latients.  We  should 
always  provide  for  regttlar  evacuation  of  tlie  bowels  by  appropriate  remeiUefi, 


DISEASES  OF  THE  KIDNEYS. 

dietetic  pfescriptionR,  fruits,  bitter  watere,  etc,  Tlie  geueral  condition  is  ol 
materially  improved  by  proper  air  aud  recreation,  and  in  tbis  way  the  o&euf  A 
bath  may  be  of  service^  chosen  according  to  the  individual  conditions,  such  as  iron 
baths,  Marienbad,  Carlsbad,  Kissing-en,  Ems,  or  Baden-Baden. 

If  distiLrbiiDces  of  compensation  appear,  the  dietetic  regime  and  the  utmo^ 
bodily  rest  possible  are  still  more  strictly  to  Iw  advised,  and  a  symptomatic  treat- 
ment should  be  instituted  accoixling  to  the  prevailing  symptoms.  First  of  all  we 
must  try  to  excite  the  heart's  energy  anew  by  the  exhibition  of  dig^italLs,  Tlie 
details  of  treatment  here  ai-e  almost  pr</ci8cly  the  same  as  are  cousidered  in  the 
trcatmeut  of  chronic  heart  disease  (q.  v.)  and  the  other  renal  affections.  [Tlie 
nitrites,  especially  niti-oglycenne,  are  of  j^reat  service  iu  some  cases  of  contracted 
kidney,  and  may  be  used  pei'sisteutly  when  the  arterial  tension  is  unduly  bigK 
and  the  compensatory  hy]>ertrophy  of  the  left  ventricle  shows  si^us  of  failing.  In 
these  cases  strophauthus,  which  is  siikl  not  to  increase  arterial  tension^  may  at 
times  Ijo  substituted  for  digitalis  with  advantage.] 

At  present  it  is  impossible  to  influence  the  process  of  contraction  in  the  kidney 
favorably  by  the  direct  use  of  dru^.  The  iodine  preparations-^iodide  of  pota^- 
sium,  and  iu  anaemic  patients  io<lide  of  iron—are  alone  recommended,  and  are 
worth  trying  iu  this  respect. 

The  proiJhylaxis  of  renal  couti-action  is  evident;  we  should  consider  as  far  as 
we  can  the  known  a^tiological  conditions.  We  may  compare,  in  this  regard,  the 
chapter  on  gout. 

CHAPTER  V. 
AMYLOID  Hn>N^T. 

.ffitiology,— The  amyloid  kidney  is  invariably  a  part  of  the  more  or  less  extensii 
amyloid  degeneration  of  the  origans  in  the  i*est  of  the  Ijody.     In  its  clinical 
tions,  however,  it  claims  the  mof»t  interest  of  all  amyloid  diseas^^s,  siuce  it  has  tjf 
far  the  greatest  significance  for  the  whole  clinical  picture  of  amyloid  degeneration. 

As  is  well  known,  we  imdei*stand  by  amyloid  degeneration  a  peculiar  chan^ 
which,  under  certain  pathological  conditions,  is  observed  in  the  connective  tissue, 
and  especially  in  the  smaller  vessels.  Tlie  walls  of  the  vessels  are  thicker,  ihey 
have  a  lusti-oua,  homogeneous  appearance,  and  they  show  peculiar  reactions  on 
treatment  with  certain  coloring  agents.  These  reactions  are  due  to  the  presence af 
an  albuminoid  substance — amyloid — which  is  either  deposited  in  tlie  tissue  from 
the  blood,  or,  as  is  nmch  more  probable,  is  developed  in  that  place  and  spot  from 
the  albuminoid  wubstances  present.  In  marked  amyloid  degeneration  the  diseased 
organs  often  show  maciHiscopically  an  altered,  "bacon-like"  appearance,  and  as- 
sume a  characteristic  I'ed-brfjwn  color  on  treating  the  affected  parts  with  Lugol^ 
solution  of  iodine.  The  niici\>scopic  examination  alone  affoidsmore  accurate  con- 
clusions as  to  the  presence  and  distribution  of  the  degeneration.  Here  we  make  use 
chiefly  of  staining  the  tissues  with  methyl- violet  or  gentian -violet.  The  amyloid 
portions  thus  take  on  a  verj*  chamcteristic  and  easily  defined  rctl  color.  In  ibis 
way  wo  can  discover  that  the  amyloid  degeneration  begins  everywhere  in  the  walls 
of  the  small  vessels,  that  the  interpai-enchyraatous  connective  tissue  may  also  hti 
affected  later,  but  that  the  parenchymatous  cells  proper,  liver  cells,  renal  epithe 
hum,  etc.,  almost  always  remain  perfectly  free.  The  latter  often  show  atropbit 
and  falty  degenerative  changes  (vide  infraX  but  never  amyloid  degeneration. 

Nothing  is  known  as  to  the  special  causes  which  effect  that  pectHiar  metitmut*- 
phosis  of  the  albumen  of  the  connective  substance  into  amyloid.  We  know  only 
that  there  are  a  number  of  primarj'  di^ases  in  which  it  is  known  empiHoally  Ihil 
amyloid  degeneration  quite  frequently  develops  as  a  secondary  conditio^  in  tli* 
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different  organs.  These  conditions  have  mainly  the  common  feature  that  they  go 
along  with  a  general  cachexia  and  weakness  of  the  body.  The  following  conditions 
(arranged  in  about  the  frequency  of  the  occuri'ence  of  amyloid  degeneration)  are 
the  special  ones  in  which  amyloid  degeneration  in  general^  and  thei-efore  amyloid 

L kidney  in  particular,  are  chieily  observed  : 
1.  Chronic  piilmonarj^  tuberculosis,  particularly  the  ordinary  ulcerative  phthisis. 
Tubercular  ulcei'sof  the  intestines,  with  or  without  coexisting  marke<|  pulmonary 
tuberculosis,  may  also  le4id  to  amyloid  di^eaBe. 
2.  Long-continued  chronic  suppuration  in  the  bones  or  s*>ft  i«irts,  especially 
chronic  fungous  processes  with  tistula?  into  the  bones  or  joints,  empyema  with 
fistulas,  vertebral  caries,  etc. 
3.  Constitutional  syphilis,  chiefly  the  cases  with  ulcerative  and  usually  tertiary 
processes  in  the  bones  and  mucous  membt^Lncs. 
4,  Other  ulcerative  processes  or  processes  associatetl  with  chronic  suppuration: 
Saccular  bronchiecfeises,  chrf>nic  intestinal   ulcers  (for  example,  of    tlyseuteric 
origin) J  purulent  pyelo-cystitis,  vesico-vaginal  fistula,  ulcerated  new  growths,  like 
cancer,  etc. 

»*>.  In  rare  cases  amyloid  ha>»  also  been  observed  in  other  chronic  diseases,  as  in 
malariit,  gout,  and  other  chnjuic  articular  affections.  In  the  mechcal  cliniquc  here 
at  Leipsic  we  once  saw  a  case  of  marked  amyloid  kidney  in  a  girl  of  twenty-one 
with  aortic  insufficiency. 

6.  FLnalJy,  in  a  smaO  class  of  cases,  of  which  we  have  ourselves  seen  some 
exami>les,  nt>  discoverable  cause  at  all  may  l>e  found  at  tlio  autopsy  for  a  usually 
quite  e.xteniiive  amyloid  degeneration.  In  these  cases  there  ticcoi-dingly  seems  to 
be  a  priniiiry  amyloid  disease. 

Pathological  Anatomy. — Since  the  text-bookB  on  pathological  anat*)my  have 
bei-n  refciTcd  to  in  regard  to  tlie  anatoixucal  conditions  of  amyloid  in  other  organs 
(comiMii'e  also  page  498*,  we  must  here  describe  in  detail  only  the  pathological 
anatomy  of  amyloid  kidney. 

In  very  slight  and  not  extensive  amyloid  degeneration  in  the  kidneys  the  latter 
present  a  {wrfe<:tly  normal  appearance  txn  the  naked  eye.  Careful  microscopic 
examination  alone  shows  amyloid  degeuemtion  of  the  walla  of  different  vessels  in 
the  cortex,  and  especially  in  tlie  medullary  substance. 

»The  commoiiest  and  most  characteristic  form  of  amyloid  kidney  is  the  go-called 
large  white  amyloid  kidney  (waxy  kidney,  lartlaceous  kidney).  The  kidney  is 
iisuiiUy  eulargetl,  and  the  surface  is  smooth  and  of  a  grayish-white  or  yellowish 
color,  and  usually  somewhat  mottled.  On  section,  the  cortex  is  wider  and  also  of 
a  yellowish-white  co]t»r,  and  the  glomnnili  may  often  be  recognized  with  the  naked 
eye  as  dull,  lustrous,  translucent  jx>inta  Ha'nu>n4iages  are  scarcely  ever  seen. 
The  medullary  subshmce  is  either  also  jwile  or  darker.  In  many  eases  the  cortex 
may  also  have  a  darker  reddish  or  mottled  ap[>earance,  which  is  due  merely  to  the 
greater  amount  of  blood  in  the  (jrgan.  The  pale-yellow  color  is  due  either  Ui  the 
anfp.mia  or  to  tlie  fatty  degeneration,  while  the  amyloid  spots  show  a  more  trans- 
lucent character  with  a  bacon-like  luster. 

If  we  examine  the  kidney  microscopically,  we  find  first  the  amyloid  degenera- 
tion, whicli,  in  varying  extent  and  combination,  affects  most  frequently  the  glo- 
meruli and  also  the  capillaries  of  the  cortex,  the  vasa  recta,  and  sometimes  the 
membrana?  propriie  of  the  uriniferous  tubules.  In  pure  amyloid  kidney  the  rest 
of  the  renal  tissue  us  normal,  but  in  many  cases  we  also  find  clianges  in  ilie  epi- 
thelium, fatty  degeneration,  desquamation  and  disintegi-ation,  and  also  not  infre- 
quently interstitial  cellular  infiltration. 

Thus  amyloitl  degeneration  is  often  combined  with  degenerative  inflammatory 
changes  in  the  kidneys.     If  the  process  has  lasted  for  a  long  time,  it  leads,  as  in 
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ordinary  nephritis,  to  a  complete  atrophy  of  tissue  in  some  parts,  with  a  corre- 
sponding increase  of  connective  tissue.  Then  the  renal  tissue  sinks  in  at  the 
affected  parts,  and  thei'e  is  a  <lecided  unevenness  to  the  surface  of  the  kidney. 
There  is  even  a  completely  developed  red  or  white  contracted  kidney,  in  which 
we  find  abundant  amyloid,  and  which  ia,  therefore,  termed  amyloid  contracted 
kidney.  In  this  form  the  parenchymatous  and  intei^titial  changes  correspond 
precisely  to  those  in  ordinary  contracted  kidney,  only  the  amyloid  degeneration 
is  added  to  them. 

At  present  differences  of  opinion  prevail  as  to  the  precise  connection  between 
amyloid  and  the  inflammatory  degenerative  processes  in  the  kidney.  Probably  we 
have  an  actual  combination  of  lx)th  conditions,  sometimes  jierhaps  even  co-effects 
of  the  same  cause.  For  since  genuine  nephritis,  as  well  as  amyloid  kidney,  oocurSy 
as  we  have  seen,  in  syphilis,  tuberculosis,  and  other  diseaae-s,  it  can  not  be  remark- 
able that  in  these  diseases  both  sequeUe,  nephritis  and  amyloid,  develop  side  by 
side,  and  tliat  we  may.  therefore,  find  at  the  same  time,  beside  the  changes  of  an 
inflammatory  large  white  kidney,  of  a  secondary  contraction,  or  of  a  genuine  con- 
tracted kidney,  a  more  or  less  esctensive  amyloid  degeneration  in  the  kidneys.  On 
the  other  hand,  it,  of  coiurse,  can  not  he  questione<l  that  the  disturbance  of  circula- 
tion, which  must  arise  in  consequence  of  a  marked  amyloid  of  the  vessels,  is  of 
influence  on  the  nutrition  of  the  renal  tissue,  and  that,  therefore,  many  changpes  in 
it*  espe<*ially  fatty  degeneratioTi  of  the  epithelium,  are,  under  some  circumstonceis, 
the  direct  result  of  the  amyloid  disease. 

Clinical  History. — If  we  consider  the  great  differences  which  the  distnbution 
of  the  amyloid  in  the  kidneys  shows,  and  its  manifold  combinations  with  inflam- 
matory processes,  it  Li  clear  from  the  outset  that  we  can  not  set  up  a  uniform 
pictiu-e  of  the  symptoms  (»f  amyloid  disease  in  general.  To  this  we  must  add  that 
the  symptoms  of  amyloid  disease,  which  is  almost  always  a  secondary  condition, 
are  also  modified  in  varioits  ways  by  the  primary  disease. 

We  nmst  first  state  that  many  cases,  w^here  tlie  amyloid  in  the  kidneys  is  of 
comparatively  slight  extent,  can  not  be  recognized  by  any  clinical  symptom.  The 
albuminuria  in  particular  may  be  entirely  absent,  as  has  been  repeatedly  proved 
(Litten  and  others),  which  Ls  perhaps  due  to  the  fact  that  in  such  caaes  the  Twa 
I'ecta  and  not  the  ghunendi  ai-e  chiefly  affected  by  the  amyloid  degeneratioiL 

Except  in  tliese  cases,  however,  the  uruie  secreted  from  the  amyloid  kidneys 
shows  marked  changes,  which,  of  course,  present  quite  great  variations  according 
to  the  form  of  the  individual  case.  The  amount  of  urine  is  most  frequently  about 
normal,  or  somewhat  diminished — in  some  cases  much  diminished— but  in  others  it 
is  decidedly  increased,  so  that  the  patient  may  pass  eighty  to  a  hmidred  and  twenty 
ounces  (:3n(H)~3500  c.  e.)  in  the  twenty-four  hours.  We  quite  fre<iuently  see  con- 
siderable variations  in  the  amount  of  the  urine  in  the  same  imtient  at  different 
times.  All  these  thfferenees  are  easily  explained  if  we  remember  how  many  cir- 
cumstances may  act  on  the  amount  of  urine— the  presence  or  absence  of  inHAtntna- 
tory  changes  in  the  kidne^',  the  presence  or  abe&nce  of  cardiac  hypertrophy,  go-<»x- 
istiug  perspiration,  diarrhcea,  cedema,  fever,  etc. 

The  color  of  the  urine  is  almost  always  light  yellow.  Only  exceptionally,  in 
amyloid  nephritis,  does  it  contain  an  abundant  sediment;  usually  it  is  entirely 
almost  entirely,  clear.  The  very  considerable  amount  of  albumen  iii  the 
which  is  often  one  or  two  per  cent.,  is  also  characteristic  of  amyloid  kidney 
many  cases,  of  trourse,  especially  in  amyloid  contracted  kidney,  the  amount  of  aJbo 
men  Ls  but  alight.  It  sometimes,  but  by  no  means  regularly,  happens  tlioi  tbo 
urine  in  amyloid  kidney  contains  a  comparatively  large  amoimt  of  para^lotmline 
beside  the  ordinary  serum  albumen  (Senator). 

The  specific  gravity  of  the  urine  varies  very  much  according  to  the  amooot 
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of  water  and  albumen  in  it.  It  may  be  increased  (1015-1020)  or  diminLshed 
aOlO-1003). 

If  we  ejcamiiie  the  urine  under  the  microscope,  we  usually  find  only  a  few  hya- 
line casts,  aud  also  most  frequently  a  small  number  of  white  bUx>d-ct>rpuficle8.  In 
the  combination  of  amyloid  with  moi-e  marketl  nephritic  changes  the  sediment  is 
more  abundant,  so  that  the  urine  is  cloudy,  Tlie  microst'ope  then  shows  more 
numerous  hyaline  or  mcxlerately  fatty  casts,  more  abundant  white  hUiod-corpus- 
cles,  sometimes  a  little  renal  epithelium,  and  in  quite  rare  cases  even  red  blix)d- 
corpascles.  Amyloid  reaction  occurs  in  the  casts,  but  it  is  very  rare,  and  therefore 
of  no  value  in  diagnosis. 

The  other  morbid  s^Tiiptoms  which  ai-e  oJiserved  in  amyloid  kidney  dejjend 
either  up«jn  the  change  in  the  kidneys  themselves,  or  upon  co-existing  amyloid 
degeneration  Ln  other  organ,s;  or,  lastly,  u]x>n  the  primary  disease.  The  symp- 
toms of  the  latter  are,  of  course^  extremely  varied,  but  in  many  cases  they  may  bo 
entirely  subordinate. 

In  regard  to  the  directly  resulting  symptoms  of  amyloid  kidney,  their  occur- 
rence is  of  intei-est,  especially  in  comparison  with  the  analogous  conditions  in 
acute  nephritis.  Dropsy  of  a  niod«>mte,  or  even  a  sevei'e  dt"g;rce,  is  often  pi"efnmt  in 
amyloid  kidney,  but  it  may  also  be  entirely  absent.  We  must  remenil>er  tliat  an 
cedema  independent  of  a  renal  affection  may  be  prfKluced  by  raurautic  venous 
thromb4)si».  Unemic  sj-mptoms  ai-e  distinctly  rare  in  amylnid  kidney,  but  they 
are  sometimes  observed,  especially  in  their  milder  forms,  such  as  vomiting.  It  is  a 
very  important  point  that  a  hyperti-ophy  of  th«  left  ventricle  is  absent  in  most 
cases  of  amyloid  kidney.  This  is  l;>ecaus*e  we  liave  weak  and  cachectic  individuals, 
in  whom  a  cjirdiac  hypeiiroph^'  can  not  develop  for  lack  of  an  excess  of  nutritive 
material,  Whei'c  there  is  no  <lebility,  a  cardiac  hypertrophy  may  doubtless  develop, 
as  we  see  especially  in  amyloid  contmcte<I  kidney.  At  the  autopsy  we  often  find 
the  heart,  of  coui'se,  in  a  condition  of  bi'ovvn  or  simple  atrophy. 

Albuminuric  retinitis  hardly  ever  appears  in  pui-e  amyloid  kidney.  In  the 
amyloid  contracted  kitbiey  it  has  sometimes  been  obser\^ed,  however,  in  cases 
where  there  has  pr*)bably  Ijeen  originally  a  pure  contractetl  kidnej',  with  amyloid 
coming  on  later.  The  secondary  inflamniatiiuis  in  the  internal  organs,  such  as 
renal  pneumonia,  and  the  haBmorrhages,  like  cer<.4>ral  hzeniorrhage,  are  also  rai-e. 

The  patient's  general  condition  is  also  dc'i>cndent  in  part  upon  the  renal  disease, 
but  usually  u|ion  the  prinmrj*  disease.  Tlie  patient  with  amyloid  kitlney  is  usu- 
ally corresiKjndingly  cachectic,  and  shows  in  higli  degree  a  pallid,  anemic  color 
of  the  skin.  In  some  cases,  however,  such  as  5jT)hilis,  bronchiectasis,  or  unilateral 
contraction  of  tlie  lung,  the  condition  of  the  nutrition  may  remain  tolerably  good 
for  a  long  time. 

The  sympt/jms  which  point  to  a  co-existing  amyloid  degeneration  in  other 
organs  beside  the  kidneys  are  of  great  diagnostic  significance.  The  sj^nptoms  in 
the  liver  (.eulargement,  abnormal  finnnass,  and  a  tiard,  sharp  lower  edge  to  the 
organ),  the  spleen  (enlai-gement  and  hardness),  and  intestines  (diaiThoea)  are  clin- 
ically important  in  this  respect.  The  explanation  of  the  diarrhoea  is,  of  course, 
usually  dillicult,  since  it  may  often  depend  upon  tubercular  intestinal  ulcers  us  well 
as  ui>on  amyloid  of  the  intestines. 

We  ctin  scarcely  make  more  general  statements  in  regard  to  the  whole  course 
and  the  duration  of  amyloid  kidney,  since  the  form  of  tlie  primary  disease  is  to  be 
especially  considered  in  these  cases*  In  regard  to  the  time  that  it  takes  for  an 
amyloid  degeneration  to  develop  in  an  existing  primary  disease,  the  degeneration 
is  certainly  present  sometimes  after  a  few  montlis.  Of  course,  it  is  hardly  ever 
possible  to  determine  its  onset  accm^tely,  since  the  first  beginnings  of  amyloid 
degeneration  in  the  kidneys  do  not  usually  permit  themselves  to  be  recugnhsed  ui 
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once  by  the  appearance  of  albuminmia  (vide  supirj}.  The  duration  of  amyloid 
kidney  varies  very  much  according  to  the  severity  of  the  case;  it  may  last  only 
a  few  weeks  or  months  until  death,  while  otlier  cases  have  certainly  lasteri  for  a 
year,  esix*cially  in  amyloid  contracted  kidney. 

The  prognoslB  of  amyloid  kidney  is  in  most  cases  utterly  unfavorable,  which  19 
due  mainly  to  the  incurability  of  the  primary  disease;  but  trustwortJiy  obserrers 
have  repeateilly  proved  that,  when  the  primary  disease  is  curabl**,  as  with  syphilis 
and  many  chronic  suppurations,  an  already  developed  amyloid  kidney  can  be 
completely  restored. 

Tlie  diagnosis  of  amyloid  kidney  can  be  made  with  quite  great  c^tainty  when 
the  evident  sig-us  of  a  renal  aflFection  are  added  to  those  diseases  whicli  we  know 
empirically  often  give  rise  to  the  development  of  amyloid  degt^nei'ation.  Whether 
in  such  csiS€«  we  have  a  pure  amyloid  or  a  pure  nephritis,  or  a  combination  of  the 
two,  can  be  decided  with  some  cert^unty  only  frc»m  the  condition  of  the  urine:  a 
clear  urine,  containing  but  few  morphological  elements,  but  rich  in  albumen, 
points  to  amyloid,  while  a  larg^e  nuinl>er  of  casts  and  red  and  white  blood-oorpus- 
cles  in  the  urine,  ix)int  trj  tlie  pi^sence  of  inflammatory  chan^jfcs  in  the  kidney.  A 
very  characteristic  symptom  of  many  cases  of  amyloid  kidney,  and  one  that  is 
thei-efore  of  diagnostic  value,  is  the  i-apid  and  frequent  change  in  tlie  amount  of 
the  in-ine  and  in  the  amount  of  albumen  in  it  (Wagner).  An  accurate  diagnosis 
of  the  anatomical  changes,  however,  is  haitUy  ever  to  be  made  with  ceilalnty,  and 
at  most  ciua  be  made  only  by  attention  to  the  whole  course  of  the  diseftsie. 

A  very  material  support  for  the  diagnosis  of  amyloid  kidney,  and  therefore  one 
which  should  always  be  looked  for,  is  the  discovery  of  amyloid  in  other  organs. 
We  have  briefly  mentioned  above  the  most  important  symptoms  in  the  liver,  the 
spiee?i,  and  the  intestines  referable  to  this  i>oint, 

Treatment. — OiJy  the  treatment  of  the  primary  disease  can^  of  course,  be  con- 
sidennl,  lK)th  as  a  prophylactic  and  also  jvs  a  causal  indication.  In  many  stii^cal 
cases,  and  also  in  tlie  cases  of  amyl>  dd  in  syphilis,  there  Is  a  possibility  of  this  fai 
by  iodide  of  potassium)  ;  but  otherwise  we  trj'  ta  improve  the  primary  disease  » 
far  as  is  possible. 

In  other  respects  the  treatment  is  purely  hygienic  and  symptomatic.  We  must 
try  to  strengthen  the  patient  as  umch  as  possible  by  goml  food  and  the  exhibitioD 
of  preparations  of  iron  and  quinine.  The  use  of  iodide  of  iron  is  to  be  recom- 
mended. In  a  symptomatic  point  of  view  the  same  remedies  are  used  as  in  other 
renal  diseases. 


CHAPTER  VI, 

PXmUIillNT    NEPHRITIS    ANI>    PSRINXlPHRITIg. 

{licntU  Ab9Ct•s^l.) 

JEtiology,— Although  in  the  forms  of  nephritis  so  far  described  the  ocourrenoe 
of  iuteratitial  accumulations  of  granulur  matter  has  been  repeatedly  mentioned, 
none  of  them  ever  come  to  genuine  suppuration— that  is,  to  a  purulent  liquefac- 
tion of  tissue,  a  true  abscess- fonii  at  ion.  The  origin  of  a  purulent  nephritis  is, 
rather,  always  associated  with  tJie  entrance  of  perfectly  definite  morbid  irriUtiits 
into  the  kidneys.  These  are  invariably  organized  and  their  special  peculiarity  i* 
to  excite  a  purulent  inflammation. 

There  are  two  chief  ways  through  which  the  morbid  irritants  may  reach  the 
kidneys^the  arterial  blood-curi'ent  and  the  urinary  passages.    The  flrst-mentiooed 
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means  of  entrance  is  to  be  considered  in  all  the  cases  of  purulent  nephritis  which 
come  on  as  one  symptom  of  pyaemic  processes  and  certain  forms  of  uh'erative 
endocarditis  <see  page  112  on  the  iKiiiit).  Far  more  mrely  purulent  nephritis 
develops  in  this  way  as  a  complication  in  other  diseases,  such  as  dysentery.  Puru- 
lent nephj-itis  also  occurs  in  actinomycosis  (Israel). 

The  excikints  of  inflanuuation  take  the  second  path  in  those  cases  where  a 
purulent  neplii'itis  follows  an  inilaiuination  of  the  lower  ui'iuary  passages,  the 
pelvis  of  the  kidney,  the  hladder,  etc.  Here  the  bacteria,  which  almost  always 
enter  directly  into  the  urinary  passages  (the  urethj-a  and  bladder)  from  without, 
pass  gradually  upwainl  from  the  blatlder  through  the  ureters  to  the  pelvis  of  the 
kidney;  fmm  tbis  they  enter  the  apertures  of  the  collecting  tubes  and  the  urinif- 
erous  tubules  of  the  kidney,  ever>-where  exciting  a  purulent  tnftammation.  We 
therefore  term  these  forms  of  purulent  nephritis— with  regard  to  their  origin— 
pm'ulent  pyelo-nephritis. 

We  must  remark  in  conclusion  that  a  purulent  nephritis  may  arise  in  direct 
wounds  of  the  kidney  from  infection  of  the  wound;  tliis  is  usually  associated 
with  a  perinephritic  suppuratiou  (vide  infra). 

Pathology^ — Purulent  nephintis  shows  quite  characteristic  peculiarities  and 
differences  atconhng  to  its  mcKle  of  origin,     (We  omit  ti'aumatic  absccss<^  here.) 

The  renal  at>scesses  in  pyaemia  and  analogous  diseases  are  usually  focal  suppu- 
rations, which  only  exceptionally  attain  a  great  extent,  but  which  are  usually  to  bo 
recx>gnized  witli  the  naked  eye  as  numerous  little  yellowish  dots  or  lines,  scattered 
over  the  whole  kidney,  about  half  a  millimeti'C  or  a  millimetre  in  diameter.  On 
microscopic  examination,  these  nodules  prove  to  be  genuine  little  ahscesses,  in 
whose  territory  the  renal  tisinie  proper  is  completely  destroyed.  In  the  middle 
of  tliem  we  often  fijid  the  originating  colony  of  micrococci,  the  "micnK:occi 
embolus,"  seated  in  a  central  vessel.  The  c^mditions  ai*e  still  plainer  if  we  exam- 
ine the  eai'lier  stage  of  the  process.  We  find  vessels  (the  Ioo^js  of  the  glomeruli^ 
or  the  encircling  capillaries),  which  are  completely  plugged  with  micrococci,  and 
in  whose  vicinity  the  rennl  tissue  is  still  perfectly  normal.  We  further  see  analo- 
gvms  spots  whni*e  the  renal  tissue  is  already  necrosed  in  the  vicinity  of  the  colony 
of  micrococci,  and  in  inHltrated  with  emigrated  celbi.  These  nodules  show,  tUially. 
a  continuous  transition  to  the  completed  abscess,  which  is  often  sunxjunded  by  a 
hyperajmic  or  even  a  luemorrhagic  areola. 

In  purulent  pyelo-nephritis  the  renal  aljsce-sses  appear  somewhat  different. 
The  aljscesses  also  have  a  characteristic  striateti  appearance,  corresponding  to  the 
dLstrihution  of  the  iiinafnuiati<jn  along  the  straight  tubules.  They  often  extend 
from  the  point  of  the  renal  papilla  through  the  cortex  to  the  surface  of  the  organ, 
so  that  from  the  outside  we  see  the  ahsc(?s.ses,  apiK'aring  through  as  yellowish 
points.  The  broader  aliscesses  arise  from  the  confluence  of  neighboring  striaj. 
The  micn>s<'Oi>e  shows  that  the  pm-ulent  inflaunnatjon  arises  from  the  vessels  of 
the  interstitial  tissue,  in  whose  territory  tlie  urinifeixDus  tubules  are  of  course 
destroyed.  The  clustera  of  micrococci  form  the  most  interesting  feature.  These 
settle  originally  in  the  uriniferous  tubules  and  are  the  s|>ecial  cause  of  the  necrtwis 
of  epithehum  and  the  inflammation.  Pyelonephritis,  indeeil,  WiiS  one  of  the  first 
diseases  for  which  Klebs  discovered  a  bacterial  origin. 

Clinical  Symptoms.— We  can  speak  very  briefly  here  in  regard  to  the  clinical 
sv^nptoms  of  purulent  nephritLs,  since  they  can  never  be  sharply  separated  frt>m 
the  symptoms  of  the  primary  disease.  The  pyipmic  i^nal  absce.sses,  aiul  t<he 
abscesses  in  ulcerative  endocaixUtis,  hardly  ever  cau.se  special  cliuical  symptoms, 
so  tliat  their  presence  Is  first  i*ecognizwl  on  the  autopsy-table.  Since  the  abscesses 
do  not  usually  communicate  with  the  uriniferous  tubules,  there  is  usually  not  even 
a  large  amount  of  pus  in  the  urine. 
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The  clinical  symptoms  of  pyelonephritis  also  dpi>eiid  less  upon  the  ncphritir 
abscesses  tliaii  upon  the  previous  and  accomimnying  pyelitis  and  cystiti*;.  We 
will  therefore  return  to  renal  abscesses  in  the  description  of  these  diseases. 

PeRINKPHRITIC  (PaRANKPHRTTIO)  AS8CB8B. 

Perine]ihritic  abscess  is  the  name  given  to  suppurations  in  the  vicinity  of  the 
kidney,  espiH-ially  in  its  fatty  capsule  or  in  the  peri-renal  connective  tissue.  Apart 
from  any  trauioatic  origin  for  such  abscesses,  they  develop  most  frequently  as  a 
result  of  i>urulcnt  nephritis  or  purulent  pyelitis.  The  escape  of  pus,  which  involvee 
the  surnjunding"  tissue  in  the  inflanimation,  may  come  from  the  ureter  or  pelvis  of 
the  kidney,  or  from  the  kidney.  The  special  form  of  primary  disease  differs  verj- 
much;  it  may  be  either  simple  purulent  pyelitis,  or  pyelitis  from  renal  calculi^  or 
sometimes  tubercular  processes  and  new  g^rowths  that  finally  suppurate,  such  as 
cancer,  or  echinococci.  Tlie  peri-i-enal  isuppuration  may  also  take  its  start  from  the 
other  orfrans  in  the  neighborhood.  Thus  cases  have  been  seen  in  which  the  peri 
nephritis  followed  a  perityphlitic  abscess,  a  hepatic  abscess,  or  a  psoas  abscess  after 
vertebral  disease.    Perinephritic  suppuration  may  also  be  due  to  actinomycosis* 

In  many  cases  of  thLs  sort  the  accumulation  of  pus  is  so  considerable  that  there 
is  a  protrusion  in  the  lumbar  reorion  exactly  like  a  tumor.  This  is  at  first  only 
►bscure;  but  later  the  skin  becx)mes  a?dematoua  there,  it  constaiitly  protrudes  mxy 
id  more,  it  assumes  an  iutlumniatory  hypenemic  rednesa,  until  finally  a  defini 
fluctuation  shf>ws  the  advance  of  the  abeoeBS  up  to  the  skin.  In  other  cases  t1 
inflammatory  swelling  extends  forward  into  the  iliac  fossa;  then  there  is  also' 
mormal  resistance  and  dullness  above  Poupart's  ligament  The  swelling  nuny 
also  extend  upward  toward  the  diaphragm,  so  that  the  diaphragm  is  crowded 
upward,  giving  rise  to  marked  d>^pncea.  Tlie  relations  of  the  swelling  to  the 
descending  colon  are  sometiaiM;  the  same  as  in  new  growths  of  the  kidney  (com- 
pare Chapter  VIII). 

Beside  the  swelling,  there  is  almost  invariably  a  very  great  pain  in  the 
affected  region,  tether  spontaneous  or  on  pressure.  If  the  swelling  presses  on  the 
lai^  nerve-trunks  in  the  vicinity,  it  pnxlucos  severe  shooting  pains  in  the  leg  of 
the  same  side,  and  sometinip^s  a  numb  feeling  and  paresis.  The  leg  is  then  often 
kept  in  a  position  similar  to  that  in  coxitis. 

The  condition  is  almost  always  asstK-iated  with  fever,  which  show^  the  cliarao- 
teristic  remitting  or  intermitting  type  of  most  suppurative  fevers,  and  may 
interrupted  by  occa-sioTial  chills  with  a  marktHl  rise  of  tem|>erature.  The  p^itient 
becomes  very  much  debilitated  and  emaciate<l  by  the  fever  and  the  pain,  and  he 
nmy  finally  fall  into  a  sad  general  condition.  The  urine  contains  pus  only  whi 
the  a^bsc^s  commuTiicates  in  some  way  with  the  urinary  passages. 

Recovery  can  take  place  only  when  the  abscess  is  evacuated  through  some 
external  channel.  Except  for  operative  procedures,  the  spontaneous  escape  of  pus 
thi'ough  the  skin  is  the  most  favorable;  this  most  frequently  takes  place  in  thr 
lumbar  region,  or  more  rarely,  like  a  p^oas  abscess,  under  Pou part's  ligiiiji»  tiT 
Sometimes  persistent  fistula?  are  left  after  such  a  rupture.  Tlie  rupture  of  tiv 
abece^  intfj  the  intestine  (the  colon)  has  also  been  observed,  with  an  evacuation 
of  pus  by  the  bowels,  and  also  ruptiires  into  the  bladder,  the  pleural  cavity,  and 
the  peritoneum.  We  need  not  here  discuss  in  detail  under  what  citvumstancis* 
death  may  ensue;  it  comes  on,  in  many  cases,  after  the  disease  lias  lasted  a  con* 
sideruble  time. 

The  diagnosis  is  based  cliicJly  upon  the  swelling,  the  tenderness,  the  f-  ' 

a  consideration  of  the  letiological  factors.     The  difaiea.se  may  be  confu  i 

hydro-neplu*osis,  psoas  abscess,  or  solid  renal  tumors.     The  result  of  an  explorflr 
tory  puncture  Is  sometimes  decisive  in  such  cases. 
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The  only  treatment,  apart  froni  the  f ullillment  of  any  syiaptomatic  indications, 
is  surgical^  and  consiMs,  if  possible^  iu  opemo^  and  druiuLDg  the  abscess.  The 
Bss  depends  chiefly  upon  the  patienf  s  geaeral  condition,  and  the  form  of  the 
primary  disease.    The  details  are  to  be  found  iu  the  text-books  of  surgery. 


CHAPTER  VII. 
DISTURBANCES  OP  OIROULATION  IN  THE  BXDNXITS. 

1 .  The  Congested  Kidney. — Although  local  impediments  to  the  flow  of  venous 

bkKKl  from  the  kidneys,  as  fi'ora  thi'ombosis  of  the  renal  veins,  hai-dly  ever  attain 
a  clinical  sigTiificanc^,  the  participation  of  tlie  kidneys  in  a  ^neral  venous  stasia^ 

it  is  chiefly  seen  in  heart  disease  (compare  paffe  1^00),  pulmonary  emphysema, 
etc.,  is  of  great  diagnostic  iraix)i*tance,  since  wo  possess  in  the  condition  of  the 
urine  quite  an  accurate  measure  of  the  intensity  as  well  as  of  the  increase  and 
decrease  of  the  stasis. 

The  congested  kidney  ia  easily  recognized  anatomically.  The  organ  is  often 
somewhat  enlarged,  it  feels  flrmer  than  normal,  and  shovre,  both  on  its  surface 
and  on  section,  a  dark,  bluiah-i-ed  color — '*  cyanotic  induration."  Tlie  medullary 
substance  is  usually  darker  than  the  cortex.  Under  the  microscope  we  sec  con- 
siderable dilatation  and  a  tense  fullness  of  the  veins  and  capiUarievS.  The  paren- 
chyma is  normal,  but  in  moi-e  iuivancod  cases  it  may  show  a  l>egiuuing-  fatty 
degeneration  of  the  epitheliimi,  whicli  is  a  result  of  the  defective  arterial  blcM>d- 
aupply.     Interstitial  changes  are  usually  absent. 

The  clinical  wymptoms  c»f  congested  kidney  concern  only  the  chaitgew  in  the 
urine.  The  amount  of  none  diminishes,  corresponding  to  the  dimiutition  of  the 
arterial  pressure  and  the  diminished  rapidity  of  the  bloml-ciurent.  Only  twenty 
or  twenty-five  ounces  (800-51X1  c.  c. ),  or  less,  iu-e  secreted  daily.  Tlie  urine  is  also 
more  concentrated  and  darker  than  nonnal,  and  often  has  an  abundant  sediment 
of  uric  acid  or  urates.  If  nutritive  disturbances  have  begim  in  the  epithelium  of 
tlie  glomeruli  as  a  result  of  stasis,  the  urine  is  also  albuunuous,  but  the  amount  of 
albumen  in  pure  congested  kidney  is  always  slight— abutit  one  tenth  Ut  one  sixth 
of  the  vtilume.  The  urine  often  contains,  besides,  a  few  hyaline  casts,  and  a  few 
rhite  and  red  blootl-corpuscles,  the  latter  }>ointing  to  little  congestive  hsemor- 
'rhages. 

If  the  changes  mentioned  come  on  as  one  s^^nnptora  of  a  gejiei-al  venous  stasis, 
and  are,  accordingly,  often  associated  with  cyanosis,  and  dropsy,  the  diagnosis  of 
congestefl  kidney  can  ix^  made  with  certainty.  If  we  succeed  in  restoring  the  cir- 
culation by  appropriate  i-emedies,  such  as  digitalis,  the  urine  at  once  becHiraes  more 
abutulsint  and  clearer  and  its  albumen  disappears.  Otherwise  the  symptoms  of 
the  uriiif*  of  passive  congestii^n  last  uutil  the  patient's  death. 

2.  Embolic  Infarction  m  the  KidaeyB.^:?ince  the  remd  infarction,  although  it 
has  great  pathological  interest,  is  haitlly  ever  of  clinical  significance,  we  will  limit 
ourselves  here  to  a  bnef  description  of  the  mrw^t  essential  points. 

If  one  of  the  smiiUor  renal  arteritis  is  plugged  by  an  embolus  in  heart  disease, 
the  alTected  portion  of  the  organ  cut  off  from  the  cirtnilation  must  perisli,  since 
all  the  renal  arteries  ai'e  terminal  arteries.  The  epithelium  undergoes  the  well- 
known  changes  of  coagulation  necrosis,  disapi)earance  of  the  nuclei  of  tlie  c»'lls, 
and  dismtegration,  and  the  tissue  becomes  entirely  or  in  i>art  a  ha>morrhagic 
infaixtion  (compare  page  300).  In  this  way  arise  the  characteristic  wedge- 
shaped,  red,  ha:jmorrha^c  infarctions  in  the  kicluey,  or  far  more  frequently  the 
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yellowish -gray,  anieniic  iufarclious,  often  sui'ixjtundecl  by  a  hasmorrhagic  at 
the  base  of  which  b  at  the  surfiice  of  the  kidney ;  the  l>ase  may  reach  a  width 
half  a  centimetre  to  a  centimetre  or  more,  while  it^  apex  extends  a  var^-ing  dis- 
tance into  the  cortex,  or  even  into  the  medullary  substance.  t.ater  on  ike  gradu- 
ally disintegfrated  tissue  of  the  infarction  is  absorbed,  round  cells  emigrate  from] 
without  into  the  region  destroyed,  and  a  shninken  connective-tissue  cic-atrix  grad- 
ually develops  in  place  of  the  former  infarction.  Many  kidneys  may  have  such  m^ 
gi*anular  surface  from  numerous  infai*ction  cicati-icea  that  they  may  be  appro- 
priately teritied  *'euibf>hc  contracted  kitlnej^s." 

The  anatomical  processes  just  briefly  descril>ed  cause  in  most  cases  no  special 
cliuieal  sv^iiptoms  at  all.  Only  in  a  few  c:a.ses  does  a  slight  amount  of  blood  in 
the  urine  seem  to  depend  on  the  development  of  a  hsemorrha^c  infarction  in  the 
kidneys,  so  that  when  a  cause  for  eml>olic  processes,  like  heart  disease,  ia  prtsst-nt. 
we  may  sometimes  entertain  the  suspicion  of  the  development  of  a  ronal  iiifamctioti 
during"  life.  In  a  few  cases  the  development  of  a  lar^e  renal  infarction  may  be 
acc^jmpanied  by  a  sudden  severe  pain  iii  the  renal  retjion. 

The  embolic  processes  in  the  kidney  never  demand  special  treatmeutw 


CHAPTER   VIIL 
NSW  aROWTHS  IN  THE  KIDNE7S» 

Of  the  primary  forms  of  tumor  occurring*  in  the  kidney,  two  especially  claim 
our  intei'est:  cancer  of  the  kidney  and  coug^euital  sarcoma.  The  latter  is  of  ^re4it 
inipoi'tance  in  repraj'd  to  the  generaJ  theory  of  tumoi-s,  since  it  points  definitely  to 
the  development  of  the  now  grtjwlh  fnum  scaltewd  portions  of  embryonic  tissue. 
Stripetl  muscular  fibers  liave  been  repeatedly  found  in  tumors  consisting  otherwise 
of  round  or  spindle  cells,  fn>m  which  the  name  of  "  rhubdomyoma  "  has  beei 
chosen  for  these  tumoi-s.  Since  thei-e  are  no  mu.scular  fibers  in  the  kidney  its^^H] 
their  occurrence  in  the  tymoi:s  points  undeniably  to  disturbances  of  developme^U 
This  theory  obtains  a  further  interesting  eontlrmation  from  our  own  obsei'vation 
of  the  development  of  left-sided,  and,  pi'obably,  coni^enital  renal  sarcoma  in  two 
brothel's.  Both  children  died  when  between  two  and  three  years  of  age,  and  the 
autopsy  ^ve  almost  precisely  the  same  lesion  in  both:  numerous  metairtasc^  in, 
the  liver  and  lun^s,  beside  a  new  growth  almost  as  large  as  a  chi^s  head  in  p 
of  the  left  kidney. 

Renal  cancer  is  also  remarkably  frequent,  comparatively  speidcing",  in  children 
under  four  veal's  of  age,  and  about  cquaUy  common  in  the  two  sexes,  al though,  of 
course,  we  find  renal  cancer  in  persons  of  more  advanced  years.  Usually  only 
one  kidney  is  affected,  chieliy  the  left,  as  it  seems,  but  tlie  new  j^rowlh  lias  some- 
timers  been  found  in  both  kidneys.  In  its  character,  renal  cancer  belongps  either  lo 
the  den.ser  or  to  the  softer,  medullary  form.  It  may  permeate  the  whole  kidney 
and  chang-e  it  to  a  larorp  tumor,  weighing  fifteen  or  twenty  pounds  (five  or  ton 
kilttgi'ammesj.  Softening  and  haemorrhage  very  often  take  place  within  the 
ttmior.  Tlie  piTiliferatiou  has  been  i-epeatedly  observed  to  extend  to  the  neig^hbor* 
ing  parts,  es]>ecially  tlie  pelvis  of  the  kidney,  and  metastases  also  form  in  other 
organs,  as  in  the  liver  oi*  the  lungs. 

The  clinical  svmptoms  of  renal  tumor  are  entirely  absent,  or  of  a  very  inde: 
nite  nature,  in  the  first  period  of  the  disease.  Dull  pain  in  the  renal  reg'iou 
repeatedly  given  as  the  first  symptom,  but,  of  course,  this  is  hardly  ever  of  defini 
Bignificance.     The  dia^osis  almost  always  first  takes  a  definite  direction  by  tl 
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appearance  of  a  palpable  tumor.  This  develops  in  the  lumbar  and  lower  lateral 
abdominal  region,  constantly  extending  from  this  point  upward  and  inwafd.  Ah 
stated  above,  both  carcinoma  and  sarcoma  of  the  kidney  may  caiuse  enormous 
tumors,  especially  in  childrtMi,  which  may  make  the  whole  abdomen  protrude  to 
a  marked  degree.  The  tumor  feels  dense,  and  either  smooth  or  rough,  and  it 
does  nut  move  with  the  respiration,  Tlie  relation  of  the  tumor  to  the  descend- 
ing colon  in  left-aided  renal  tumors  is  not  unimportant  in  diagnosis.  Since  the 
latter  is  pressed  forward  by  the  growth  of  the  tumor,  and  thus  gets  into  a  position 
between  the  new  gr«:)wth  and  the  anterior  alxlominal  wall,  we  can  often  succeed  in 
making  out  by  percussion^  and  sometimes  even  by  palimtion,  that  the  aifected  prir> 
tion  of  intestine,  and  sometimes  even  a  loop  of  .small  inte-stine  besides,  is  diiiwn 
forward  over, the  tumor;  the  i>ercussion  may  vary  as  tlie  large  int^jstine  is  empty 
or  full.  In  right-sided  I'enal  tumoi's  analogous  conditions  may  also  be  present, 
but  they  are  rarer.     The  liver  is  then  sometimes  puslied  to  the  left. 

In  many  cases  of  renal  tumor  the  urine  shows  no  abnormal  conditions  at  all, 
since  its  secretion  is  perfonned  cnm|)ensa,torily  by  the  other  healthy  kidney.  In 
carcinoma  of  the  kidney  it  sometimes  pre»enL*i,  however,  one  i.'aluable  sign  for 
diaguosus — namely,  an  admixtuiv  of  blood.  This  ha^matnria  often  comes  on  very 
eiidy,  even  before  thei'e  is  any  tumor  to  l>o  felt.  It  is  rf'^iieated  either  fn^iuently 
or  only  rarely  in  ditferent  cases,  and  sometimes  it  is  entirely  absent.  The  ha?m- 
orrhage  is  associated  with  colicky  pains  only  when  large  clots  have  to  pass  through 
the  urinary  passages.  It  is  a  remarkable  fact  that  in  a  few  cases  tlui  blood,  bs  it 
seems,  may  come  from  stasis  in  the  liealthy  kidney,  which  is  very  hyijeiteraic. 
S<jmetinies,  but  very  i-arely,  small  pailicl»\s  and  shreds  of  tissue  from  the  disin- 
tegrated new  growth  may  be  found  in  the  urine. 

The  general  symptoms  are  often  very  late  at  firsts  especially  in  children ;  hut 
finally  a  general  conditirm  of  marasmus  almost  always  develo|>s.  A  constant  aiid 
great  frequency  of  the  pulse  is  often  striking.  We  must  also  mention  the  peculiar 
symptoms  several  times  observ'etl,  that  in  girls  with  congenital  renal  tumors  there 
is  an  abnormally  early  development  of  the  pubic  and  axillary  hair,  and  sometimes 
a  jjcculiar  pigmentation  of  the  skin  (Kiihn).  We  need  not  mention  in  detail  the 
symptoms  of  compivsRion  of  neighboring  organs  by  the  tumor,  which  may  develop 
in  dilterent  ways. 

The  diagnosis  of  renal  tumor  may  be  made  with  qtiite  great  certainty  in  many 
cases.  The  position  of  the  tumor,  its  immobility,  its  relaticm  to  the  large  intestine, 
anil,  especially,  our  general  experience  as  to  the  occurrence  of  renal  tumors  in 
children,  lead  us  at  once  to  think  of  the  correct  diagnosis.  In  older  people  iN?nal 
hfemorrhages,  which  are  otherwise  inexplicable,  must  direct  our  suspicions  toward 
the  possibility  of  a  renal  cancer.  Renal  tumors  may,  of  course,  often  be  mistaken 
for  reti'operitoneal  glandular  turani's,  ovarian  tumors,  large  psoas  abscessea,  or 
splenic  tumoi-s.  The  differential  diagnosis  must  accoinlingly  be  carefully  con- 
sidered in  every  ca.se. 

The  pragnosis  is,  of  coui-sc,  always  unfavorable.  Tlie  di*iease  sometimes  lasts 
only  a  few  months,  sometimes  a  year  or  two,  rarely  longer. 

The  treatment  must  in  most  caAes  be  pui-ely  symptomatia  The  only  expecta- 
tion of  success  lies  in  the  oi)ei'ative  removal  of  the  new  growth,  the  details  of 
which  are  to  be  found  ui  the  later  writings  on  rcnaJ  sm*gery. 
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CHAPTER  IX. 

PARASmSS  OF  THE  KIDNEYS  AND  OF  THE  URINABY  PASSAGES 

OHYLURIA. 

EcMnococcmt  of  the  Kidney.* — Eehinococcus  cj-Tsts  have  been  repeatedly  found 

in  the  kidney,  althoiig'b  much  more  rarely  than  in  the  liver.  Usually  only  one 
kitlnty  is  affected,  and  the  parasite  is  generally  situated  in  the  renal  substance 
itself,  only  exceptionally  between  it  and  the  capsule  of  the  kidney.  The  sixe  of 
the  eehinococcus  cysts  may  be  very  confiiderable,  the  diameter  reaching  to  twenty 
centimetres  or  more. 

Clinical  symptoms  usually  first  appear  when  the  tiunor  can  be  felt  through  the 
abdominal  walls.  Subjective  symptoma  may  even  then  be  entirely  wanting".  Pain 
on  pr-essure  develops  gradually  later.  The  tumor  usually  has  an  approxinnately 
globular  shape.  Its  relations  to  the  neighboring  organs,  esi)ex?ially  to  the  colon, 
are  the  same  aa  we  have  learned  to  recognise  in  the  preceding  chapter,  in  the 
description  of  cancer  of  the  kidney.  The  feeling  of  the  so-called  **  liydatid  thrill," 
from  a  sudden  impulse  on  the  tumor  with  the  palm  of  tlie  hand  against  it  on 
palpation,  is  characteristic  of  eehinococcus,  but,  unfortunately,  it  is  but  Sieldoni 
manifest. 

It  hapjicns  rather  frequently  that  the  sac  of  the  echinococxius  bursts  into 
pelvis  of  the  kidney.  Then  single  eehinococcus  C3*st%  or  at  least  bits  of  membi 
hooks,  etc.,  are  passed  with  the  urine,  usually  with  severe  oolickj'  pains,  which 
exactly  like  the  renal  colic  from  the  passage  of  a  calculus.  Such  attacks  may  be' 
often  repeated,  and  may  form  a  very  severe  type  of  disease  by  obstructing  the 
urinary  passages — the  bladder  and  urethra.  In  such  cases  the  s^^mptoms  of  u 
ondary  pyelitis  and  cystitis  are  often  added. 

Perforations  in  other  directions  iu-e  much  rarer.  The  rupture  of  a  renal  eehi- 
nococcus into  the  lungs  has  sometimes  been  observed,  the  patient  coughing  up, 
eehinococcus  cysts. 

Sometimes,  especially  after  injuries,  the  sac  of  the  eehinococcus  inflamea,  eap^ 
puiiUes,  and  thus  leads  to  a  general  pya»niic  condition. 

The  diagnosis  of  renal  eehinococcus  is  jiossible  only  when  a  tiunor  can  be  made 
out  Ijelonging  to  the  kidney,  and  when  ]X)rtions  of  eehinococcus  are  passed  with 
the  urine,  or  tlirt>ugh  an  exploratory  punctui'e.  They  are  most  frequently  con- 
founded with  hydroneplu*osis  {inde  infra)^  and,  in  women,  with  ovarian  tttmor& 

The  pragnosis  m  not  wholly  unfavorable.  Permanent  recovery  has  been 
repeatedlj'  observed,  especially  after  the  rupture,  or  single  or  repeated  evacuations 
of  the  sac  of  the  eehinococcus ;  but,  of  course,  eehinococcus  of  the  kidney  may 
ako  be  attended  with  numerous  dangers,  such  as  suppuration  of  the  sac.  The 
whole  course  of  the  disease  is  always  very  tedious. 

A  radicul  treatment  is  pnasible  only  by  surgical  memis.  Symptomatically.  ico 
and  lociiJ  blood-letting  are  used  when  there  are  symptoms  of  local  inflammation ; 
and  morphine,  warm  baths,  and  sometimes  mechanical  aids,  like  the  catheter,  when 
tliere  ai*e  symptoms  of  colic. 

2.  Diltoma  Hsematobimn  (see  Fig.  113)  is  a  parasite,  occurring  frequently  in 
Egypt  and  Abyssinia;  it  is  one  of  the  11  uke- worms  (hematod^s),  and  has  its  seat 
in  the  branches  of  the  portal  vein,  the  s]*lenic  vein,  the  vesical  plexus,  etc.,  and 
is  nourished  by  the  blood.  Its  eggs  are  often  deix>Rited  in  great  numbers  In 
raucous  menibi'ane  of  the  pelvis  of  the  kidney,  the  ureters,  and  the  bladder,  ai 

*  In  regurd  lo  the  gonaral  aatura!  liistory  of  the  eehinococcus,  compare  p«g«  4IM- 
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there  cause  very  IntenBe  iuflammation,  iileemtioii  with  siibseciuent  stricture,  deposit 
of  concretions,  etc.  Many  crises  of  the  so-c^led  tropical  htematuria  are  causeil  by 
the  distoma.  The  diagnosis  of  the  disease  can  be  made  with  certainty  by  finding 
the  eggs  in  the  urine. 


Fio.  in.— Disloma  tm>tnatobitjm  (from  Letickart).  a.  Mulf  ftjid  female,  tbf*  latt4;r  In  the  Cftaolifl  Kyno* 
cophoruft  of  the  fonm;P.  Ten  dliunet^rs.  6.  Egg  with  a  termiuaJ  spines,  c.  Egjf  with  u  lateral  aplue. 
160  dtaixufiers. 


I 


3.  Strongylus  or  Eufltron^luB  Qigas  (paiisad^  tronn)  ia  a  parasite  occurring 

in  the  p<.4viji  of  the  kidniiy  in  many  aTiimals — the  drif^,  the  wolf,  the  marten,  and 
very  rarely  in  man.  In  size  and  color  it  18  not  unlike  an  ordLiiary  earth-worm. 
It  may  produce  symptom*  of  severe  pyelitis,  with  hsemorrhages,  and  colicky 
pains. 

4.  Filaria  Sanguinis  Chyluria.— The  blood  filaria  of  man,  belonging  to  the 
round-wnrms,  has  obtaitied  a  special  clinical  interest,  since  it  is  recog-nized,  from 
the  investigations  of  Wucherer  m  Baliia  in  ISfiS,  and  of  Lewis  ui  the  East  Indies 
in  1870,  BS  the  cause  of  the  trr>pic^l  chyluria  and  some  allied  diseases,  such  as 
lymph  scrotum,  elcphantia«LS  Arabum,  and  chylous  fiscites. 

The  full-grt^wn  filaria,  ^''Jilaria  Baiwrofti^'''*  a  very  thin  worm,  about  Uiree  or 
four  inches  long,  has  been  found  only  a  few  times  in  man.  Its  seat  is  in  the 
]ilger  lymphatics,  where  it  gives  rise  to  chronic  stasis  of  the  lymph  wifh  its  conscn 
quences — chronic  hyperplasia  of  the  connective  tissue,  etc.  In  the  atfection  which 
hero  especially  interests  us,  chyluria,,  the  parasites  are  probably  situated  in  the 
main  branches  of  the  thoracie  duct^ — at  any  rate,  in  such  a  place  that  a  stasis  of 
the  lymph  ensues  in  the  l3rmphatics  of  the  bladder,  or  per  baps,  in  stnnc  cai?es,  of 
the  pelvis  of  the  kidney  and  the  other  urinary  passages.  If  the  distended  Ijnnph- 
sac  ruptui*es,  the  lymph  or  chyle  is  jx>ured  out  into  the  urinary  passages  and  is 
Evacuated  %vith  the  urine.  Sinc^  this  process  may  be  often  i'ei)eated,  the  inter- 
H^tleiit  course  of  chyluria  is  thus  explained.  The  individual  attiicks  of  the  disease 
aia^Oome  on  during  years  at  intervals  of  weeks  or  mouths.  They  are  often  asso- 
ciated with  pain  auti  febrile  symptoms. 

The  condition  of  the  urine,  which  in  many  cases  may  look  almost  exactly  like 
milk,  is  most  characteristic.  A  ci'eamy  layer  of  fat  funns  upon  the  .surface.  If  we 
shake  the  urine  with  other,  the  greater  part  of  the  fat  can  be  removed,  and  the 
urine  rendered  clear.  The  fat  in  the  urine  may  amount  to  two  or  three  per  cent. 
The  chyluria  is  often  aKsociated  with  a  hEematuria  coming  from  the  ruptured 
veins.  The  urine  then  Uk^Ics  l>lo<xly  retl,  and  shows  imder  the  mici-oscojie  many 
red  blo+xi -corpuscles  be.side  the  fat-{lrops.     Large  clots  often  form  in  Uie  urine. 

The  embryos  of  filaria,  fomid  in  the  urine  in  very  many  cases,  although  not  in 
all,  form  the  must  important  diagnostic  featxire  in  the  urine.     These  (see  Fig.  ! 
are  objects  two  to  three  tenths  of  a  milliuietre  long,  with  a  diametei*  abouf 
to  that  of  a  re<l  blood-corpus<de,     They  are  usually  imbedded  in  a  vea*^ 
sheath,  %vhich  often  projects  at  the  end  of  the  animal,  and  tihow  a  c 
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ously  vibrating  motion.    They  have  also  been  found  in  the  blood  of  the  patient^ 

as  well  as  in  the  urine,  and,  stfange  to  s»y, 
especially  during  the  oight. 

The  course  of  the  filaria  disease  may 
vary  considerably.  Many  patients  reach 
an  advanced  age ;  in  others,  severe  general 
symptoms,  like  auseinia  and  emaciation, 
finally  come  on.  The  different  forms  in 
which  thc3  disease  occurs  —  chyluria^  ele- 
phantiasis, etc. — are  combined  in  manifold 
ways. 

The  region  of  the  geographical  distribu- 
tion of  the  disease  lies  almost  wholly  in 
hot.  countries.  It  has  so  far  been  most  fpt*- 
quently  observed  in  Brazil,  the  Antilles, 
the  Ei4jst  Indies,  China,  Japan,  Egypt,  Cape 
Colony,  and  Australia.  Nothing  definite 
is  yet  known  of  the  precise  mode  of  inva- 
sion of  the  parasites.  According  to  Man- 
son's  investigations,  mosquitoes  play  an  im- 
portant part  here. 

In  regard  to  treatment,  apart  from  any 

surgical    interference,  we  may  try  picro- 

nitrate  of  potassium,  three  to  ten  grains; 

(grm.  0-2-0&),  in  pills  or  camules,  several 
Fio.  114.— (From  ScHBVBE.)    Embryos  of  ^.  j        /o  il      i    ^ 

fijario.  times  a  day  (hcheube). 


CHAPTEB    X. 
MOV  ABLE  KEDNET    FLOATING  KEDNEY,  REN  MOBniTS). 

-Etiology,— A Ithnugh  untler  normal  conditions  the  kidney  is  Qxpd  firmly  in  il^ 
positiim  by  its  fatty  capsule,  over  which  the  peritoneum  is  tightly  drawn,  and  by 
the  diaphragm,  there  is  not  infrequently  a  pathnhigical  condition,  in  which  tbc 
kidney  shows  quite  a  high  degree  of  displacement  and  mobility.  Tlie  causes  of 
this  anomaly  are  not  always  quite  clear,  and  there  are  probably  different  factors 
which  may  give  ri.se  to  movable  kidney. 

First,  perhaps,  a  c(nigenital  predisposition  is  often  to  be  considered;  this  may 
be  based  chiefly  upon  an  aljnormally  lm>se  character  of  the  tissue  surrounding  tlj» 
kidney,  and  also  iq>on  an  abnormal  length  of  the  renal  arter}';  but  in  later  life 
it  is  chiefly  the  factoi's  that  lead  to  a  marked  thstention  and  laxity  of  the  abdomi- 
nal cavity,  which  further  the  development  of  a  movable  kidney.  Frequent 
pregnancies  arc  especially  unfavorable  in  this  respect,  which  explains  the  fad 
that  floating  Iddney  is  very  much  commoner  in  women  than  in  men.  Seven? 
and  i>ersisteut  bodily  labor  may  also  give  rise  to  floating  kidney;  in  some  oasfss. 
too,  injuries  which  atfect  the  alHloracn,  and  especially  the  region  of  tip 
also  play  a  parL  Too  tight  lacing,  and  the  wearing  of  corsets,  have  been  r^ 
accused  of  gradually  causing  a  mobility  of  the  kidney.  Finally,  a  loss  in  the 
general  nutrition,  by  which  the  fatty  capsule  of  tbe  kidney  undergoets  n  rv^lii/-^ 
tion,  sometimes  seems  to  favor  tlie  occiyrence  of  movable  kidney. 

We  have  just  mentioned dhe  frequent  occurrence  of  tloaling  kidney  in  \^^^^Jcu 
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but  some  cases  have  also  been  observed  in  men,  and  even  in  children.  It  is  remark- 
able that  the  right  kidney  shows  the  unoniidy  in  question  much  oftener  than  the 
[left,  which  is  pcjssibly  connected  with  the  fact  that  the  rig-ht  kidney'  may  be  more 
easily  disphiced  by  the  I'espiratory  movements  of  the  liver.  Litleti  hjts  lately 
'pointed  out  rhat  we  often  lind  the  ri^ht  kidney  dislocated  upward  in  simple  gas- 
trecta.sia,  arising  from  immoderate  distention  of  the  stomach,  relaxation  of  the 
muscular  coat  of  the  stomach  as  a  result  of  chi'onic  gastric  cataiTh,  etc.  In  such 
crises  the  distended  stomach  and  sometimes  the  duodenum  push  up  the  liver,  and 
with  it  the  right  kidney.  Movable  kidney  can  be  confirmed  in  the  cadaver  ouly 
when  the  kidney  is  found  in  an  abnormal  position — for  instance,  in  front  of  the 
vertet>ral  culumo. 

Clinical  Symptoms  are  not  necessarDy  present  in  every  case  of  movable  kidney. 
If  we  examine  old  women  with  spt^cial  i*eg-ard  to  this  point,  we  not  very  rarely 
find  movable  kidneys  without  any  symptoms  caused  by  them.  In  other  cases, 
however,  the  floating:  kidney  gives  rise  tti  a  whole  set  of  symptoms  which  are 
inexplicable  except  by  the  di&eovery  of  their  cause.  Drawing  and  p!*es.*4in«i  pains 
in  the  abdomen  are  the  most  frequent;  these  may  shoot  into  the  epigastrium  or 
into  the  sacral  and  himbar  region,  and  may  sometimes  assume  almost  a  colicky 
character.  They  are  also  fi-equcntly  associated  with  nausea  and  even  vi oidti ug. 
All  these  disagi'eeable  sensations  usually  increase  still  more  as  the  patient  moves, 
in  walking  op  riding,  while  they  ave  slightest  or  even  disappear  entij*ely  when  the 
patient  lies  down. 

In  many  cases  of  floating  kidney  more  severe  attacks  come  on  periodically, 
often  at  the  time  of  the  ujenses;  they  have  been  Icrmetl  by  Dietl  '^incarceration 
symptoms."  They  consist  of  the  sudden  onset  of  pain,  chills  which  may  inci-ease 
ahnnst  to  a  rigor^  vomiting,  and  symptoms  of  general  collapse.  Diui-esis  is  usu- 
ally diminished  during  this  period,  and  increases  only  when  the  attack  ceases — that 
ifi,  rliree  or  four  days  later.  The  special  cause  of  these  symptoms  is  to  be  found 
partly  in  circumscribed  inflammatory  changes  in  the  vicinity  of  the  kidney,  but 
chiefly  in  a  sudden  urinary  stasis  from  bending  or  twisting  tbe  ureter.  Tliei-e 
then  arises  an  acute  hydnuiephrosis  w4»ose  attendant  symptoms  disappear  when 
micturition  has  again  become  possible.  In  some  cases  floating  kidney  seems  to 
cause  persistent  hydronephrosis,  with  secondary  pyelitis. 

We  find  quite  frequently  in  women  with  floating  kidney  a  line  of  general 
nervous  '*  hysterical  "  symptoms— headache,  backache,  mental  irritability,  panrs- 
thesiae,  etc.  It  is  often  hai'd  to  decide  whether  these  syniiptoras  are  due  to  floating 
kidney  or  are  OTily  co-ordinate  with  it  They  often  arise,  at  any  rate,  only  as  a 
result  of  the  mental  condition,  for  the  mere  idea  of  yxissessing  a  "  floating  kid- 
ney '^  may  be  enough  in  nervously  disp^jsed  women  to  provoke  a  host  of  subjec- 
tive sensations.  Hence  we  must  be  cautious  in  informing  the  patient  of  the  diag- 
nosis. 

Movable  kidney  also  seems  able  sometimes  to  produce  certain  resultant  condi- 
tions by  pressure  on  neighboring  organs.  Thus  Baiiels  has  claimed  that  many 
cases  of  dilatation  of  the  stomach  are  due  to  a  compression  of  the  descending 
part  of  the  duodenum  by  tlje  movable  kidney.  In  an  analogous  way,  jaundice 
may  arise  fn>m  pressure  on  the  gall-ducts,  constipation  from  pressui'con  the  colon, 
oedema  of  the  legs  from  pres.sure  on  the  inferior  vena  cava,  and  finally  it  has  l>een 
stated  that  floating  kidney  in  women  may  be  the  cause  of  abortion.  All  these 
accidents,  at  any  rate,  are  only  rarely  to  be  considereth 

Tlie  diagnosis  of  floating  kidney  can  be  made  only  by  its  objective  discovery. 
It  is  rather  a  thei>reticiiil  assumption,  which  is  only  rarely  of  value  in  practice, 
that  we  can  recognize  the  displacement  of  the  kidney  from  its  normal  }>OBitto 
by  the  sinking  in  of  the  affected  lumbar  region  (almost  always  the  right). 
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by  the  abnormal  clearness  of  the  percussion-note  there.  The  only  certain  proof 
is  feeling  the  kidney  as  a  movable  tumor  of  the  proper  size  and  nliape  beneath 
the  edgt*  of  the  ric^ht  rihs  or  toward  the  umbilicus  or  the  inguinal  re^oD,  Ocxmi- 
sionally  we  cau  succeed  in  feeling  the  pulsation  of  the  renal  artery.  Palpation 
of  the  movable  kidney,  however,  is  not  always  equally  easy,  and  generally 
demands  a  certain  amount  of  practice.  Bimanual  palpation  and  counterpressure 
in  the  lumbar  rejifion  witli  the  left  hand  is  very  advisable.  If  we  can  rtiach  lUo 
kidney  with  the  fingers,  we  can  push  it  about  and  often  bring  it  back  into  its 
proper  place. 

In  general,  th©  diagnosis  is  not  very  difficult  in  patients  whose  abdominal  walls 
are  la-x,  if  the  attention  be  directed  to  the  possibility  of  floating  kidney.  Of  coarse 
a  positive  result  is  alone  decisive,  while  a  negative  result,  or  finding  it  only  once, 
proves  nothing.  In  many  cases,  of  course,  floating  kidney  is  confused  with  other 
sorts  of  tumoi*s,  with  pedunculated  ovarian  cysts,  faecal  tumors,  enlargements  of 
the  gall-bladder,  or  echinococci. 

The  prognosis  is  so  far  favorable  that  the  patient^s  life  is  never  threatened  by 
an  uncomplicated  floating  kidno}'.  The  symptoms,  are  of  course,  very  obstinate, 
and  may  resist  any  therapeutic  attempts  for  years.  In  advanced  age  they  often 
cease  of  themselves. 

Treatment.— If  there  are  severe  disturbances  or  "incarceration  syniptoms'*  on 
the  part  of  a  floating  kidney,  a  quiet  dorsal  decubitus  is  to  be  prescribed;  and 
if  the  kidney  does  not  return  to  its  proper  place  of  itself,  we  should  try  artificial 
re|x>sition,  which  can  be  performed  in  many  cases,  and  which  is  then  attended 
with  success.     If  we  can  not  relieve  the  symptoms  in  this  way,  prolonged  warm 
Imths,  warm  poultices,  and  opium  must  be  useil  as  indicated.     Various  band; 
provided  with  pads  and  supports  are  recommended  to  guard  against  a  new 
placement  of  the  kidney;  these,  of  coui*sc,  .sometimes  do  good  service,  but  they  are 
often  useless.     At  all  events,  they  should  be  tried.    The  hope  of  '*removing^  the 
laxity  of  tissue"  by  a  ** tonic  treatment,'*  iron  preparations,  cold   rubbing-,  etc., 
must  Ih!  illn.sory;  nevertheless,  these  renietlies  are  very  much  recommended  in 
practice,  since  they  often  act  y^ry  favoral>]y,  especially  on  the  general  nervoua 
symptoms,  as  mental  remedies.     Certain  general  hygienic  measures,  especially  tlu? 
avoidance  of  any  great  bodily  movements,  and  care  for  easy  dejections,  are  alwo 
of  service. 

In  cases  with  very  severe,  distressing  symptoms,  surgeons  who  are  fond  of 
operations  have  repeatedly  stitched  the  kidney  to  the  piirietes,  sometimes  with 
success,  sometimes,  tot»,  without  the  desired  result.  At  any  rate,  the  indication 
for  operation  is  furnishetl  only  when  the  symptoms  are  vei^^  marked,  aud  when 
all  other  remedies  have  l>eeu  unsuccessful. 


APPENDIX. 

THE  DISEASES  OP  THE   SUPHA-RBNAL  OAPSULBS  AND  ADDISON'S 
DISEASE  (BRONZED  SKIN). 

In  the  year  1855  the  English  physician  Addison  published  for  the  first  tioio 
list  of  cases  in  which,  besides  the  .symptoms  of  a  general  bo<lily  weakness  aod 
anosmia,  a  peculiar  dark  pigmentation  of  the  skin  had  gradually  developed. 
Since  disease  of  the  supra-renal  capsule  was  found  at  the  autopsy  in  all  casos, 
Addison  concluded  that  this  was  the  immediate  cause  of  the  bronze  coloring  of 
the  skin.  Observations  similar  to  Addison's  were  soon  made  in  greater  numbenii 
so  that  the  fact  itself  can  not  be  doubted;  but  even  at  present  nothijrg  definite  h 
known  as  to  the  special  caiise  of  the  disease  or  the  theory  of  this  remarkable 
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nection  between  disease  of  the  supra-renal  capsules  and  pigmentation  of  the 
skin. 

Attempts  have  been  made  in  different  quarters  to  obtain  an  explanation  from 
expermieiits  on  aiiimjils;  but  up  to  the  present  time  thej»e  atteoipts  have  remaiued 
quite  fruitless,  and  even  lately  Nothnjigcl,  in  spite  of  having  dcjstroyed  both  supni- 
reual  capsules  in  a  large  number  of  nibbite,  has  not  succeeded  a  single  time  with 
certainty  Id  provoking  the  symptoms  of  the  disease  artificially.  The  anatomical 
lesions  in  man  are  up  to  the  present  time  not  calculated  to  add  clearnes«  to  the 
case,  since  they  seem  to  contradict  one  another  iu  varioiLS  points.  In  the  first 
place,  some  observations  must  te  mentioned  in  which  the  supra-renal  capsules 
were  found  perfectly  normal  in  spite  of  an  existing  pigpmentation  of  the  skin. 
8uch  cases,  however,  prove  little,  since  it  of  course  can  not  be  put  in  question  that 
a  staining  of  the  skin  may  sometimes  develop  frctm  some  other  reason  besides 
disease  of  the  supra-renul  cajisules.  On  the  other  hand,  it  has  been  asserted  that 
extensive  chang:es  are  sometimes  found  in  the  supra-renal  capsules  on  autopsy 
without  the  existence  of  the  symptoms  of  bj!*onzed  skin  during  the  patient's  life; 
but  these  ca«es  arc  also  oi>cn  to  the  objection  that  the  disease  has  i>erhap3  not  l>een 
extensive  and  intense  euoug-h  to  cause  the^bronze  coloring  of  the  skin.  The  ciju- 
tvadictions  just  mentioned,  however,  have  led  to  many  other  attempts  at  an 
explanation  of  Addison^s  disease,  of  which  one  especially  deserves  considera- 
tion. Accorchng  to  this,  the  symptoms  met  with  are  produced  not  by  the  disease 
of  the  supra-renal  capsides  themselves  but  by  the  invasion  of  tlie  solar  plexus  and 
the  semilunar  ganglia  of  the  sympathetic  by  the  morbid  process  (Bisel,  Burger, 
and  others).  Accordiuj^  to  this  the<:)ry,  the  symploins  of  Addison's  disease  may 
arise  when  the  afoi-e^said  nervous  parts  are  diseased  indei>eudently,  or  by  the 
extension  of  a  pathological  process  froui  stime  other  neighboring  organ.  A  num- 
ber of  anatomical  lesions  ai*e  cited  to  favor  this  view,  but  it  is  not  ccrttiinly 
proven,  and  the  internal  connection  between  the  symptoms  is  by  no  means  clear 
by  tliis  hypothesis. 

Pathological  Anatomy  and  JEtiology  of  Addison's  Disease.— Addison  himself 
has  pointed  with  emphasis  to  Ihe  fact  that  the  si)ecial  form  of  disease  in  the  supra- 
renal cai>sules  is  by  no  means  always  the  same.  At  any  rate,  the  disease  named 
from  him  is  not  to  be  regai-dLtl  as  a  definite  anatomical  afTection,  but  i-ather  as  a 
particular  group  of  sj^nptoms.  By  far  the  most  frequently  it  is  tuberculosis 
of  the  supra- renal  capsules  which  lies  at  the  bottom  of  Addison's  disease.  The 
capsules  then  are  either  enlarged  and  stu<lded  with  caseous  tubercular  new 
growths,  or  they  are  in  piirt  cicatricially  contracted.  Other  tubercular  afTectionR 
are  almost  always  present  in  the  l>ody  at  the  same  time,  esi)ecialiy  caseation  of 
the  mesenteric  lymph-glands  and  pulmonary  tuberculosis.  Other  morbid  pro- 
cesses besides  tuberculosis  may  also  be  found  in  the  supra-renal  capsules:  simple 
chronic  inflammations,  enlargement  of  the  organ  (which  Virchow  lias  called 
"'struma  of  the  supi-a-renal  capsides" ),  luemorrhages,  new  growths  sucli  as  cancer, 
and  even  echinococci.  It  is  self-evident,  from  what  has  been  said  above,  that  in 
every  case  we  must  consider  some  implication  of  the  neighboring  sympathetic 
ganglia,  by  compression,  cicatricial  contraction,  or  chronic  inflammation.  Both 
supra-renal  capsules  are  almost  always  diseased  at  the  same  time,  rarely  only  one 
is  affected. 

Of  the  lesions  in  other  organs  we  must  also  mention  that  Peyer^s  patches  and 
the  solitary  follicles  of  the  intestine  are  as  a  rule  swollen.  The  spleen  is  some- 
what enlarged  in  some  cases,  but  not  in  others.  There  is  no  striking  pigmenta- 
tion of  the  internal  organs.  The  changes  in  the  skin  and  in  certain  mucous 
membranes  will  be  mentioned  below. 

Considering  the  variety  of  the  anatomical  causes  there  can  be  no  question  of  a 
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uniform  aetiology  of  the  disease.     Among  the  causal  factors,  those  most  frequently 
reported  are  defective  nutrition,  care  and  anxiety,  iind  finally  traumatic  action  oi 
the  abdomen.     The  majority  of  cases  are  met  with  iu  the  male  sex  and  in  middlaj 
life.     Addison*8  disease,  however,  must  be  regartled  as  a  rare  affection,  of  which- 
but  few  cases  are  observed  even  in  the  larger  cliniques. 

Symptomatology, — The  pui-esl  type  of  Addisou's  disease  appears  in  tboee  c 
whei*e  tlie  symptoms  arc  apparently  primary  in  their  development,  and  do 
come  on  in  the  course  of  some  other  disease,  such  as  phthisia  or  cancer. 

The  fir.st  symptoms  of  the  disease  are  usually  of  a  general  nature,  and  ai 
referable  to  a  gmdually  increasing  anicmia  and  to  general  weakness  and  pliy 
ical  la.ssitude.     The  aoji-^inia  shows  itself  objectively  through  the  pallor  of  the  ski 
and  the  diminution  in  the  number  of  red  blood-corpuscles,  but  without  othei 
definite  anomalies  of  the  blood  that  can  be  made  out.     A  number  of  symptoms 
appear  besides,  which  are  due  secoudiirily  to  the  anaemia,  esj>ecially  to  the  anaemi&J 
of  the  brain.     Among  them  are  meutal  lassitude  and  loss  of  energy,  frequent 
headaches,  attacks  of  vertigo  and  faintiie8«,  and  tintiitiLS  aurium.     The  piitien!" 
general  nutrition  often  sutTers  very  considerably ;  but  it  must  be  added  that 
Addison's  disease,  as  in  other  ana?mias,  tJie  fatty  layer,  especially  over  the  abdomc 
often  i-emains  reinurkably  well  developed. 

Beside®  the  anjemic  symptoms,  lheiH3  fiiHiuently  are  disturbances  of  the  stomach. 
The  appetite  is  poor,  and  there  is  very  often  vomiting.  The  latter  may  somelimea 
l>e  almost  unresti'ainable,  and  then  it  is  une  of  the  most  distressing  symptoms  of  the 
disease.  It  is  usually  due  not  to  an  anatomical  change  m  the  stomach,  hut 
ably  to  the  amemia  of  Lhe  braiu,  or  to  other  nervous  influences.  Cartlialgic 
i*ymptoms  are  also  frequent.  The  Ijowels  are  sluggish  as  a  rule,  hut  there  is  som( 
times  diarrhcea.  We  sometimes  hear  fuuetioual  murmurs  in  the  heart,  but  as 
rule  iLs  souu<ls  ai*e  low  ami  pure.  The  pulse  is  usually  moderately  accelerated. 
The  liver  and  spleen  present  no  constant  changes.  Albuminuria  is  only  excep-, 
tionally  found,  and  is  due  to  complications,  such  as  amyloid  kidney. 

The  special  characteristic  symptom,  which  alone  renders  the  diagnosis  pofisibU 
is  the  gradual  onset  of  a  peculiar  pigmentation  of  the  skin.  Tins  usually  shi 
itself  fti"st  in  the  face  and  on  the  backs  of  the  hands,  and  also  in  tliose  pai*ts  whi< 
mu'mally  present  a  greater  pigmentation  (the  areida  of  the  nipples,  the 
and  the  genitals),  or  which  are  exposed  t-o  greater  pressure  by  the  clotliing, 
the  hips  and  shouldei*s.  It  is  especially  noteworthy  that  dark  pigmented 
usually  develop  on  the  mucous  membrane  of  the  lips  and  mouth.  The  iutensit 
of  the  coloring  differs  in  different  cases.  It  usually  increases  as  the  general 
dition  grows  worse.  In  the  most  intense  cases  the  whole  skin  may  becjome  darl 
brown  or  black,  like  that  of  a  umlatto  or  negro.  Sometimes,  however,  the 
mentation  rtjmauis  limited  to  separate  large  or  small  spots,  and  in  other  pai 
of  the  skin  there  may  then  be  even  a  marked  loss  of  pigment  The  nails 
the  8clei*ii  always  remain  while,  and  frequently  the  palms  of  the  hands  and 
soles  of  the  feet  also.  The  pigmentation  of  the  skin  usually  increases  during  lh( 
whole  disease;  only  exceptionally  does  the  skin  become  light  again  in  the  lat< 
stages. 

The  special  cause  of  the  accumulation  of  pigment  in  the  skin  L*?  wliolly  uii-j 
known.  We  find  on  microscopic  examination  of  the  skin  that  the  pigment  lies  noM 
only  in  the  cells  of  the  rete  Malpighii,  but  also  in  the  coriura.  especially  along  ilAI 
blood-vessels.  It  is  pn>hably  fonnetl  from  the  blood-pigment,  and  is  carried  byj 
wandering  cells  from  the  cutis  into  the  epithelial  layers  of  the  skin  (Demierillc^l 
Nothnagel). 

The  coui-se  of  Addison*s  disease  is  almost  always  chronic,  and  may  last  for 
years,  but  cases  have  been  described  with  a  more  acute  course.    The  disease  some- 
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times  begins  with  yiolent  initial  febrile  symptoms,  vomiting  and  diarrhciea.    The 
disease  then  has  a  comparatively  rapid  termination  after  a  few  moiaths,  or  a  secoud 

chronic  stage  may  follow  the  first  acute  one. 

The  final  termination  of  Addison's  disease  is  always  unfavorable.  Temporary 
remissions  are  often  observed,  but  the  disease  always  becomes  worse  again  after 
them.  Death  usually  ensues  gradually  amid  the  signs  of  increasing  general 
unFoiia  and  weakness.  In  some  cases  severe  nervous  symptoms  also  come  on 
ttiwarfl  the  end  of  the  disease — coma,  deJirium,  or  epileptiform  attacks.  Such 
<x>uditions,  which,  accoiiiing  to  Jaksch,  may  depend  upon  acetonuria,  may  sonie- 
timea  develop  quite  rapidly  and  une.\|iectedly. 

Treatment.— There  can  l>e  no  tiuestion  of  a  si>ecific  treatment  of  Addison's  dis- 
ease, tvspecially  considering  the  differences  in  the  primary  diseases  and  in  the  com- 
plications. Tonic  remedies,  strengthening  diet^  inm,  quinine,  and  arsenic,  are  most 
indi<'ated,  although  iothde  and  bromide  of  potassium,  electricity,  etc.,  have  been 
tried  by  some  physicians.  Otherwise  the  treatment  is  purely  symptomatic ;  the 
vomiting,  diarrhfra,  and  nervous  attacks  demand  special  measures.  We  know  by 
experience  that  groat  caution  is  to  be  used  in  prewribiiig  cathartics,  since  patients 
have  repeatedly  been  observed  to  grow  considerably  worse  after  them. 


SECTION  IL 
Diseases  of  the  Pelvis  of  the  Kwney  and  of  the  Bladder. 

CHiVPTER  I. 
INFI.AMMATION  OF  THB  PBLVIS  OP  THE   KIDNBT.    PYEUTia 

etiology. — Isolated  primary  pyelitis  haitlly  ever  occurs  as  an  indeiwndent  dis- 
ease. Pyelitis  is  rather  in  nifist  cases  either  a  complication  f>r  a  i-esult  of  other 
di.sc^ases,  and  in  such  cases  often  claims  but  little  etinical  interest. 

We  BAJtnetimes  find  a  rather  moderate  pyelitis  in  tlie  bodies  of  persons 
who  have  died  of  severe  general  infectious  diseases,  typhoid  fever,  smallpox 
diphtheria,  or  pyspmia.  The  atfecfion  depends,  in  all  probability,  upon  the  elimin- 
ation by  the  kidneys  of  substances  that  excite  inflammation,  and  is  thus  Xft  be 
regarded  as  analogous  to  the  renftl  changes  which  often  coexist.  Toxic  sub- 
stances, such  as  cantbarides  and  cop^iiba.  which  pass  througli  the  kidneys,  may 
also  cause  pyelitis  as  well  as  other  disturbaTices. 

Pyelitis  very  often  arises  fiYira  a  direct  extension  of  inflammatirm  from  the 
neighboring  organs.  In  many  ciises  of  acute  and  chronic  nephritis  the  pelvis  of 
the  kidney  takes  part  in  the  inflammation  to  a  greater  or  less  degree;  but  an 
amending  extension  of  the  infiammation  fmm  primary  diseases  of  the  urethra  or 
bladder  is  still  moi-e  common.  Any  urethritis  or  cystitis  may,  if  it  lasts  long, 
advance  upwanl  to  the  ureters  and  the  pelvis  of  the  kidney,  so  that  in  severe  cases 
we  often  find  an  inflanmmtion  of  the  whole  urinary  tract,  a  pyelo-cystitis.  and 
even  a  *' ureteritis. *'  We  have  already  stated  (compare  page  868}  that  the  inflam- 
mation may  extend  still  farther  to  the  kidneys  themselves,  and  this  exten- 
sion will  be  repeatedly  sfxiken  of. 

Another  frequent  cause  (if  pyelitis  is  the  presence  of  foreign  bodies  In  the 
pelvis  of  the  kidney,  which  act  as  direct  mechanical  irritants.     Among  these  are* 
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in  the  first  place,  reual  calculi  (vide  infra  ),  and  also  retained  coag-ula,  parasites 
(see  page  874),  etc.  The  pyelitLfi  arisiny^  as  a  result  of  retention  of  urine  in  Hi'. 
pelvis  of  the  kidney  {vide  i«/ra,  hydronephposis),  does  nut  belong  here  dirt^tl>, 
sioce  it  first  develoj>s  from  a  decomposition  of  the  urine. 

Whether  there  is  a  primary  independent  pyelitis,  arising  in  waya  other  than 
those  so  far  mentioned,  is  doubtful,  an  wc  have  said.  The  occurrence  of  a  primary 
pyelitis  after  exposure  to  cold  especially  lacks  conBrmation.  The  pyelitis  comiiig 
on  in  women  in  childbed,  or  following  diiferent  sorts  of  diseases  of  the  sexual 
organs^  may  in  all  cases  be  referred  to  an  infection  of  the  pelvic  mucous  mem- 
brane frtjm  the  bladder  or  from  the  kidneys. 

Pathological  Anatomy* — In  simple  catarrhal  inflammation  the  mucous  mem- 
brane of  the  pelvLS  of  the  kidney  is  reddened,  swollen,  and  covered  with  an  abun- 
dant  secretion,  which  contains  var^rdn^r  amounts  of  pus-corpuscles  and  epithelium. 
In  severer  inflammations  we  often  find  quite  numerous  little  haemorrhages  in  the 
mucous  membrane,  and  sometimeii  little  gray  nodules,  which  correspond  to  the 
swollen  lymph-follicles. 

In  severe  cases,  which  are  seen  almost  solely  as  a  complication  of  a  more 
extensive  atfectioii  of  the  urinary  |>assages,  such  as  pyelocystitis,  we  have  a  puru> 
lentj  ulcerative  influmniation,  which  rony  even  assume  a  diphtheritic  character. 
In  these  cases  the  kidueys  are  almost  always  coincidently  involved — pyelo- 
nephritis. If  the  nephritic  abscesses  break  into  the  pch-is  of  the  kidney,  there 
arises  an  ulcerative  destruction  of  the  renal  tissue,  so  that  the  pelvis  of  the  kidney 
is  tilled  with  pus  and  bounded  by  extensive  ulcers,  which  often  penetrate  deeply 
into  the  nubstance  of  the  kidney — pyonephrosis.  The  usually  striated.  pyel«> 
nephritic  abscesses  reacliing  to  the  surface  of  the  kidney  have  already  been 
described  in  the  previous  section  (see  i>ag«  809),  where  their  bacterial  origin  has 
alsct  been  mentioned. 

The  condition  ditfers  when  the  kidney  is  involved,  as  in  many  cases  of  dtronic 
pyelitis.  This  appears  itujst  frequently  as  a  result  of  retention  of  urine,  and  beoc^ 
it  is  usually  associated  with  a  (lilalation  of  the  pelvis  of  the  kidney.  In  those  cases 
we  sometimes  fintl  pronounced  processes  of  contraction  in  the  kidneys — that  is,  a 
partial  atrophy  of  the  renal  tissue,  increase  of  the  interstitial  connective  ti^ue. 
and  evident  cicatricial  depres-sions  on  the  surface— in  a  word,  a  secondary'  con- 
tracted kidney,  arising  as  a  result  of  pyelitis,  which  differs  from  genuitie  csootrac- 
tion  of  the  kidney  only  in  its  aetiology. 

Clinical  Symptoms,— Since  in  most  cases  pyelitis  develoiis  only  as  one  s>'mptoni 
of  a  more  extensive  morbid  process,  its  clinical  symptoms  are  usually  but  slightly 
pi-ominent  in  the  whole  course  of  tlie  disease.  In  what  follows,  therefore,  we  can 
not  give  any  complete  description  of  the  clinical  course  of  pyelitis,  but  we  must 
mention  only  those  symptoms  from  which,  when  there  is  an  alfection  of  the  uri 
nary  pa.'^sages.  we  can  conclude  that  the  peh^a  of  the  kidney  takes  part  in  the 
morbid  process. 

The  most  essential  sign  which  the  urine  presents  in  all  inflammat^^ry  affections 
of  the  urinai*3'  passages,  the  presence  of  raucus  and  pus,  will  be  desciibed  more  fully 
in  the  chapter  ou  cy.stitis  [vide  infra).    In  pyelitis,  also,  tlie  muco-purulent  secretitm 
of  the  pelvic  mucous  membrane  must  mix  with  the  urine,  and  in  every  sevrrr' 
purulent  inflammation  the  amount  of  pus  in  the  urine  must  be  quite  consi<lerabi<'. 
We  can  never  decide  with  certainty,  from  the  mere  presence  of  i*u»  in  t  * 
as  to  the  place  where   the  pus  mixes  with   the  urine,  whether  in   the  j 
the  kidney  or  in  the  bladder,  or  even  in  the  urethra.     Only  wheu  the  urine  otio- 
tains  other  characteristic  morphological  elements  besides  tlie  pus-corpns'*l*'«- '-t^ 
we  decide  upon  the  jwrtion  of  the  urinary  tract  which  must  be  es|jecially 
Among  theise  morphological  constituents  is^  first  of  all,  the  epithelium,  wUich  ii*  1 1.< 
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pelvis  of  the  kidney  sliows  in  part  another  shape  than  in  the  bladder.  If  we  find 
in  the  urine,  then,  the  triangular,  long  caudate  pelvic  epithelium  (see  Fig.  115), 
with  its  cells  sometimes  laid  over  one  another  in  the  form  of  tiles,  we  may  assume 
that  the  pelvis  of  the  kidney  is  involved  in  the  inflammation.  Of  course,  the  re- 
verse of  this  law  does  not  obtain;  for,  even  in  severe  purulent  pyelitis  and  pyelo- 
nephritis, we  often  fail  entirely  to  tind  the  caudate  epithelium  in  the  urine.  We 
must  also  add  that  similar  forms  of  epithelium  are  also  found  in  the  bladder,  so 
that  great  caution  Ls  always  to  be  enjoined  in 
estimatinjiT  the  dia^oatic  value  of  the  epilhe- 
Lium  fuund.  Blood  is  only  rarely  found  in  the 
urine  in  simple  pyelitis,  but  it  is  common  in 
pyelitis  ca,leulosa  (see  the  following  chapter). 
The  reaction  of  the  urine  in  pyelitis  is  usually 
acid,  but  it  is  not  correct  to  assume  that  there 
is  in  this  a  c^jmpreheusive  mark  of  distinction 
between  pyelitis  and  cystitis,  in  which  tlie 
urine  is  often  alkaline. 

Another  symptom  to  1j>o  referred  directly  to  the  pyelitis,  is  the  Ifical  pain  in 
the  regirm  of  the  kidney,  which  sometimes  passes  from  this  point  down  along  the 
ureters  to  the  bladder.  T>ns  symptom  has  not,  therefore,  a  great  diagnostic  value, 
because  only  its  presence  is  in  favor  of  pyehtis,  while  its  absence  proves  nothing 
against  the  existence  of  the  disease. 

All  the  other  symptoms  may  be  directly  dependent  upon  the  pyelitis,  but  they 
may  usually  be  referred  in  great  degree  to  the  other  co-existing  affections.  First 
among  these  is  fever,  which  either  shows  an  irregularly  i*emitting  course,  or 
apjjears  in  single  high  elevations  of  temperature,  usually  associated  with  rigors. 
The  fever,  however,  seldum  shows  this  latter  pya'mic  character  except  in  the 
severe  purulent  forms,  where  we  usually  also  have  tlie  formation  of  renal  ab- 
scesses— that  is,  a  pyelo-nepbritis.  Besides  the  fever  there  are  often  in  severe  cases, 
genei*al  nervous  symptoms,  such  as  headache,  delirium,  and  sopor,  which  ai'e  to  be 
referred  partly  to  the  general  pytemic  infection  of  the  body  and  i^artly,  perhaps,  to 
the  absorption  of  ammonia  from  the  urine  decomposing  in  the  blood — the  **am* 
monia»mia  "  of  Twitz  and  Jaksch. 

The  whole  course  of  pyelitis  dilfcrs  so  much  according  to  the  primaiy  disease 
present  that  nothing  of  general  application  can  be  said  about  it.  The  milder 
forms^  which  often  pass  off  rapidly,  are  found  most  commonly  in  childbed,  and 
sometimes  in  acute  infectious  diseases,  poisonings,  and  as  a  result  of  mild  cystitis. 
The  sevei'e  forms  tx'cur  chietly  as  cysto-pyelitis  and  pyelo-uephritis,  tis  a  i-esult  of 
strictures  of  the  urinary  tract  ivule  infra),  of  se^'ei'e  cystitis  in  diseases  of  the 
spinal  cord,  and  in  other  severe  diseai«es  of  the  kidney  and  of  the  |K"lvi=  of  the  kid- 
ney, sucli  as  new  growths,  and  parasites.  Tliey  usually  form  then  a  very  tedious 
and  often  incurable  affection,  which  last'^  until  the  patient's  death. 

The  signs  of  pyelitis  which  are  important  in  diagnosis  have  already  been  men- 
tioned above.  The  main  point  is  always  to  pay  cnreful  attention  to  the  setiology 
of  the  ca,ae,  and,  next  to  that,  to  the  changes  in  the  urine.  If  the  whole  condition 
points  to  a  severe  affection  of  the  urinary  tract,  we  can  often  decide  correctly  on 
a  pyelitis  or  a  pyelo-nepbritis  without  tlie  presence  of  direct  signs  of  these  diseases, 
because  we  know  by  ex|^rience  that  such  an  extension  of  the  affection  is  the  rule 
in  all  severe  and  long-continued  casea. 

The  implication  of  the  kidneys  is  sometimes  shown  dii*ectly  by  the  ])re.sence  of 
casts  in  the  urine  in  addition  to  the  pus^oiiniF^V^-  ^*^  *'""  ^  .-»>^  -»lt nve  mentioned, 
where  a  chn^nic  cysto-pyelitis  is  c<implicute-*  f  y,  the  condi- 

tion of  the  urine  is  the  same  iu  many  r  u^ted  kidney. 
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It  is  abundant,  usually  has  a  low  specifi 
corpuscles,  a  few  short  hyaline  casta. 

Treatment.— The  treatment  of  pyelitis  coincides  mainly  with  the  treatment  of 
the  primary  disease,  and  therefoi*e  it  needs  no  detailed  description  here.  Ordi- 
narily only  the  accompiuiying  cystitis  (vide  infr'a)  is  accessible  to  a  direct  local 
treatment,  and  here  an  important  prophylactic  factor  is  discovered,  since  by  a 
timely  treatment  of  the  cystitis  we  can  certainly  hinder  the  advance  of  the  inflam- 
mation to  the  pelvis  of  the  kidney. 

Among'  the  intenial  remedies  to  which  we  ascribe  a  favorable  influence  on  the 
mucous  membrane  of  the  urinary  tract,  and  which  are  therefore  used  in  like 
manner  both  in  pyelitis  and  in  cystilis,  we  may  mention  the  astringents,  tanniot 
alum,  and  acetate  of  lead.  Balsams,  fiuch  as  copaiba,  are  sometimes  prescribt^d. 
and  also  antiseptic  substances,  such  as  salicylic  acid  and  chlorate  of  potassium. 
The  details  in  re^rd  to  all  these  remedies  will  be  found  in  the  ti-eattnent  of 
cystitis.  The  copious  ingestion  of  fluids  sometimes  acts  favorably,  especially  the 
use  of  certain  mineral  waters,  among  which  the  watere  of  Carlsbad,  Vichy,  Emi 
Neuenahr,  and  Wildungen  have  obtained  the  most  reputation .  A  metliodical 
milk  cui^e  is  also  greatly  to  be  recommended,  especially  when  there  arc  symptoms 
of  irritation,  such  as  pain  on  micturition. 

Local  applications  to  the  i-egion  of  the  kidneys,  warm  poultices,  or  exception- 
ally local  bloodletting,  are  indicatcii  only  wlu^n  there  is  severe  pain,  where.,  uf 
oourse,  narcotics  roust  also  be  used  under  some  circumstances.  In  this  respect 
warm  baths  also  do  good  service  at  times. 


CHAPTER  II. 


KBFBROI<ITHIA  SIS. 

{Renal  Cahulm.     litnal  GramL    F^tlUU  C(dculo$a.) 

Occurrence,  Chemical  Composition,  and  iEtiology  of  Eenal  ConcretionB,— The 

precipitated  concretions  of  tlio  urinary  constituents  which  form  in  the  ^lelvis  of 
the  kidney,  ami  which,  under  some  circumstances,  may  be  passed  from  it  with  the 
urine,  are  designated,  accordijig  to  their  size  and  nature,  as  renal  sand,  a  fine, 
pulverized  precipitate;  renal  gravel,  gi-avel-like,  granular  concretions  about  the 
size  of  the  ordinary  coarse  grains  of  sand,  whicli  can  usually  jwuss  through  the 
ureters  without  s]>ecial  difficulty ;  or  renal  calculi,  the  larger  concretions.  Tht» 
latter  are  about  the  size  of  a  pea  or  bean,  hut  larger  stones  are  occasionally  seen 
which  may  even  resemble  actual  cast£  of  the  pelvis  of  the  kidney.  We  usually 
6nd  a  calculus  nnly  in  one  kidney,  although  both  kidneys  may  be  affected. 

In  regard  to  the  chemical  natui*e  of  renal  conditions,  they  ccmsist  most  fre- 
quently of  uric  acid.     They  then  have  a  brovvn-rtMl  or  blackish  color,  and  Imve  a 
crystalline  breakage,  which  in  large  stones  is  usually  plainly  laminatetl;  and,  on 
the  whole,  a  smooth  although  in'egularly -shaped  surface.     More  rarely  the  ronnl 
concretions  consist  of  calcic  oxalate.     The  oxalate  calculi  are  extremely  li  -  t 
have  a  dai'k -brown    color    and  a  rough  surface,  often  furnished   with    n 
prickles,  from  which  reason  they  are  often  called  '*  mulberry  calculi."     1      i 
breakage  sometimes  has  a  radiated  but  never  a  laminated  arnmgement.     Bl- 
are also  frequently  seen,  which  consi.st  of  alternating  layers  of  uric  acid  and  <; 
oxalate,  or  which  have  a  nucleus  of  lu-ic  acid  and  a  coating  of  calcic  oxalate.    Tlic 
phosphatic  calculi  are  another  variety  oi  renal  concretions.    We  only  verv  r-nr^.U 
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have  to  do,  however,  with  stones  whi«h  consist  exclusively  of  basic  calcic  phos- 
phate or  ariimoniomagneiiic  phosphate,  but  we  usually  hare  secondary  dep>sits  of 
layers  of  phosphate  which  are  precipitated  on  uric  acid  or  mulberry  calculi  m 
urine  which  bus  become  alkuliiie.  The  phosphatic  calculi  have  a  grayish -white 
color,  and  are  comparatively  soft.  The  largest  examples  of  them  are  found,  not 
in  the  pelvis  of  the  kidney,  but  in  the  bladder.  The  cystine  and  xanthine  calculi 
are  the  rarest  of  all. 

But  little  is  definitely  known  as  to  the  exact  causes  for  the  origin  of  all  these 
concretions.  We  wust  suppose  for  the  deposition  of  uric  acid  an  abnormally 
great  acidity  of  the  urine,  but  we  are  not  in  a  position  to  state  by  what  circuin- 
stances  (the  patient's  fo<xl  and  nianm^r  of  life,  acid  fermentation  of  the  urine 
within  the  urinary  tract?)  this  may  be  provoked.  It  is  a  very  probable  theory 
that  some  solid  body  usually  affords  the  nucleus  and  the  finst  cause  for  the 
formation  of  at  least  the  larg-or  stones,  among  these  bodies  being  mucous 
coagula,  shreds  of  epithermni,  and  perhaps  bacteria.  The  oxalate,  cy.siine,  and 
xanthiue  calculi  are  also  deposited  from  acid  urine,  but  scarcely  tuiythiug  is 
known  as  to  the  precise  conditions  to  be  here  considered.  We  can  point  only  to 
the  fact  tliat  with  the  close  chemical  alliance  between  uric  acid  and  oxalic  acid 
the  origin  of  the  latter  hxnn  uric  acid  seems  possible,  and  the  frequent  co-existence 
of  the  two  substinces  in  the  calculi  therefore  seems  plausible.  We  have  already 
indicated  above  that  the  cause  of  the  deposition  of  phi>sphatic  concretions  can  be 
found  only  in  the  existence  of  an  alkaline  reaction  in  the  urine. 

In  I'egartl  to  the  predisposing  causes  of  calculus  formation  we  must  mention, 
first  of  all,  that  they  are  often  found  in  children,  and  next  in  fi-equency  in 
advanced  life.  Men  show  a  greater  disposition  to  renal  calculi  than  women. 
Heredity  also  seems  to  play  a  certain  j^vart,  since  the  disease  has  been  repeatedly 
observed  in  different  members  of  the  same  family.  The  many  relations  which 
have  been  imagined  between  the  forniation  of  calculi  and  certain  conditions  in 
the  manner  of  life  and  in  the  food  taken,  all  lack  Jiccurate  foundation.  In  ifgard 
to  this  the  chief  blame  is  hud  upon  an  exces.sive  meat-tliet,  drinking  copiously  of 
new  sour  wines,  and  drinking  water  containing  lime,  in  regard  tit  the  occur- 
rence of  uric-acid  concretions  in  gouty  patients,  compare  the  cliapter  on  arthritis 
uratica. 

The  Anatomical  Changes  caused  by  Eeiial  CalcTdi— Tlie  most  frequent  change 
which  the  presence  of  concretious  iu  the  pelvis  of  the  kidney  excites  is  pyelitis. 
This  may  exhibit  all  degrees,  from  a  simple  catarrhal  'inflammation  to  a  diph- 
theritic or  severe  purulent  inflammation  of  the  jielvic  mucous  membrane.  As  a 
result  of  the  mechanical  irritation,  there  are  quite  frequently  large  or  small 
ha-nioi-rhagea. 

If  a  scvei-e  purulent  pyelitis  has  developed,  this  may  bring  with  it  aU  the 
sequelee  with  which  we  have  previously  become  acquainted.  In  severe  cases  the 
process  may  involve  the  kidneys,  and  there  arises  a  pyelo-aephritts,  with  a  puru- 
lent breaking  down  of  the  renal  tissue,  and,  imder  some  circumstances,  even  a 
perinephritis,  with  extensive  suppuratiofi  into  the  vicinity  of  the  kidney,  and  with 
occasionally  perforation  into  the  neighboring  organs.  If  the  renal  calculi  have 
previously  passed  outward,  they  are  not  fomid  at  the  autojjsy,  although  they  form 
the  special  starling  point  of  the  disease.  Sometimes,  however,  the  pus-cavity  is 
entiwly  filled  wnih  calculi. 

A  se<?ond  important  sequel  of  a  renal  calculus  which  sometimes  /i  ••  M^  m--  >> 
hydrouepbrosis  (vide  infra).    It  anses  when  a  large  stone  blocks  th-^ 
the  pelvis  of  the  kidney  iuto  the  ureter,  or  when  a  smaller  » 
iu  the  ureter  and  cocnpletely  shuts  off  the  passage  of  the  u 
there  may  also  arise  a  pressure  necrosis  and  perforation 
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without  saying  that  inHamiualJon  and  hydronephrosis  or  pyonephrosis  may  ht 

combined  witli  eiich  other. 

Clinical  SymptomB. — If  there  is  merely  the  formation  of  renal  sand  or  renal 
gfravel  in  the  urinary  tract,  tliis  condition  is  sometimes  aasociated  with  no  sytDp- 
toms  at  all.  The  little  granules  are  washed  away  hy  the  urine  and  evacuated, 
and  at  most  they  may  give  riae  to  slight  pain  in  the  region  of  the  kidney. 
Larger  stones,  however,  may  stimetimes  be  wholly,  or  almost  wholly,  without 
symptoms,  if  from  their  position  and  their  smooth  surface  they  can  cause  no 
special  ba<i  results. 

The  characteristic  clinical  symptoms  of  nephrolithia«^is  do  not  appc&r  until  the 
results  of  mechanical  irritation  of  t!ie  i>clvis  of  the  kidney  arise,  or  until  there  is 
an  incarceration  of  a  calculus  in  the  ureter.     It  is  the  latter  circunistAnce  which, 
after  the  analogy  of  gall-at^^tnes^  causes  the  most  important  symptom  in  the  diag- 
nosis of  renal  calculi— the  pains,  the  so-called  renal  colic.    Such  an  iittack  of  colic 
sometimes  comes  on  quite  suddenly  and  unexpectedly ;  in  other  cases  it  is  pro- 
duced by  some  exciting  cause— jumping,  running,  walldug,  or  riding.      The  paia 
often  attains  an  uncommonly  severe  intensity;  it  shoots  from  the  lumbar  r<?gion 
along  the  course  of  the  ureters,  hut  sometimes  extentJs  still  farther,  to  tlie  testicles, 
tlie  thighs,  or  the  hack.     In  sevei-e  attacks  there  may  be  a  general  state  of  collapae 
with  a  small  rapid  pulse^,  cold  sweat,  and  attacks  of  fainting.     The  teniperaturt 
may  be  somewhat  raised.     We  often  see  nausea  and  repeated  vomiting'.     The 
urine  is  sometimes  entirely  normal,  inasmuch  as  it  comes  exclusively  from  the 
other  free  kidney;  but  oliguria,  or  even  complete  anuria,  with  its  consequences. 
invariably  sets  in   if  holh  ui-etcrs  l>e  stopped.     Even  when  one  kidney  remains 
normal,  the  evacuntion  of  urine  may  he  inhibited  bj"  a  reflex  6pa.sm  of  the  hlad- 
der.     Bometimes  the  urine  passed  contains  pus  and  blood.     The  duration  of  renal 
c^lic  depends  upon  the  duration  of  the  incarceration;  it  may  last  for  a  few  hours 
or  several  days.    The  attack  often  ends  with  the  passage  of  the  stone  outward  into 
the  bladder. 

The  other  symptoms  occurring  in  nephrolithiasis  refer  mainly  to  tlie  results  of 
tlie  mechanical  irritation  of  the  pelvis  of  the  kidnej'.     The  urine  then  showmm 
mlmixtTui'c  of  pus,  and  cxmtains  pelvic  epithelium  and  often  blood.     The  frecji   ' 
api»earance  of  blood  in  the  urine^  which  usually  has  its  cause  in  purely  niechan 
lesions  of  the  mucous  membrane,  is  a  chai-acteristic  symptom  of  pyelitis  calculosa 
If  we  find,  as  sometimes  happens,  the  urine  at  many  times  perfectly  clear  and 
normal^  but  at  other  times  containing  pus,  we  may  suspect  an  occasional  blockiug 
of  the  ureter  coming  from  the  diseased  kidney  by  a  renal  calculus. 

The  .symptoms  are  much  more  severe  if  the  trouble  goes  on  to  a  severe  purulent 
pyelitis  and  pyelo  nephritis.  We  need  not  describe  the  details  again  hero— the 
pain,  fever,  swelling,  and  perforation  internally  or  externally — since  they  agrve 
e<impletely  with  what  has  been  said  before  (see  the  previous  chapter  and  Chapter 
VI  in  the  previous  section).  A  special  chapter  is  devoted  below  to  the  symplonia- 
tolojjy  of  hydronephrosis. 

The  whole  coui^se  of  nephrolithiasis  is,  as  a  rule,  very  tedious.  Since  the  dis- 
position to  the  formation  of  calculi  usually  persists,  and  since  also  the  sequelae 
which  have  once  develoj>ed  may  last  for  a  long  time,  a  very  chronic  state  oft**ii 
develops,  which,  in  varying  ways  and  with  manifold  exacerbations  and  remis 
sions,  is  composed  of  attacks  of  colic,  hsemorrhages,  and  symptoms  of  pyelo 
cystitis. 

In  many  cases,  of  course,  complete  recovery  may  finally  ensue.  Tlie  calculi 
present  are  passed,  new  ones  are  not  formed,  the  pyelitis  that  ha^  arisen  disappean, 
and,  of  course,  all  the  morbid  symptoms  cease;  but,  on  the  other  hand,  nephro- 
lithiasis hxis  also  a  number  of  daugei-s  in  itself,  which  threaten  life  very  serioii&ly. 
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Tbese  are^  besides  the  rare  ocourrence  of  uniemia,  first  of  all  the  development  of 
pyelo-nephritis  and  of  still  more  extensive  suppurations,  with  a  g^nenil  decline  in 
strength,  pyj^mic  states,  etc.  There  is  also  a  possible  danger  in  such  chronic  suj)- 
ptiratitiiis  that  there  may  be  the  appearance  of  a  general  amyloid  degeneration  of 
the  internal  organs. 

Among  the  coraplications  occurring  in  other  org-ans,  only  one  eircumstanoe 
has  especial  interest:  that  gall-stones  and  renal  calculi  are  found  quite  fre- 
quently in  the  same  individual.  We,  of  course,  can  not  well  speak  of  a  compli- 
cation with  vesical  calculi,  since  a  great  part  at  least  of  the  vesical  calculi  are 
originally  formed  in  the  pelvis  of  the  kidney,  and  undci-go  mer«:ly  a  further 
growth  in  the  bladder. 

Diagnoaia,— The  diagnosis  is  made  perfectly  certain  only  by  finding  tlie  special 
corpora  delicti  in  the  urine.  For  this  purpose  the  urine  must  always  be  examined 
as  soon  as  possible  after  its  passage,  and  it  is  best  to  pour  it  through  a  tine  sieve. 
In  many  cases,  however,  we  can  diagnostica-te  nephi'olithiaAis  quite  certainly,  with- 
out the  direct  evidence  of  concretions,  from  the  characteristic  symptoms,  espe- 
cially from  the  periodical  renal  hfemorrhages  and  from  the  attacks  of  colic.  Of 
course  it  may  be  confused  with  renal  cancer,  parasites  of  the  kidney  such  asechino- 
cocci,  and  similar  a^ections,  but  this  does  not  happen  very  often,  because  renal 
calculus  is  a  far  commoner  affection  than  the  diseases  just  mentioned.  Finally, 
we  must  state  that  these  diseii.ses  may  compai'atively  often  be  combined  with 
nephrolithiasis. 

Treatment. — Since  the  urtr-acid  concretions  are  by  far  the  commonest,  the 
methwls  of  ti^atnient  most  in  use  for  nephrolithiasis  refer  first  to  these;  but  they 
are  to  be  used  in  like  manner  iu  the  allied  oxalate  calculi. 

If  the  tendency  to  the  formation  of  urinary  gravel  be  confirmed  in  a  patient,  or 
if  the  severer  symptoms  of  neplirolithiasis  have  alreatiy  apjMiared,  we  must  first 
give  a  numlier  of  general  dietetic  directions,  which  check  the  formation  of  uric 
acid  in  general,  and  aid  the  s*.)lubility  of  the  uric  acid  already  formed  as  far  as 
possible.  Without  entering  too  much  on  theoretical  reasoning,  we  will  give  in 
what  follows  the  measures  which  have  been  proven  practically  and  quite  genei"^ 
ally  acknowledged.  In  the  fii-st  place,  the  patient  must  avoid  any  immoderate 
indulgence  in  food  in  general,  and  particularly  too  great  indulgence  in  meat. 
We  should  recommend  for  him  a  diet  mainly,  though  not  exclusively,  vegetable, 
with  a  moderate  supply  of  meat;  milk  is  also  a  pn>i>er  foixl.  Alcoholic  beverageB 
should  be  taken  only  iii  slight  amount,  and  acid  f(K)d3  and  drinks,  except  lemon- 
ade, shoultl  not  \m  taken  at  all.  It  is  a  good  plan  to  control  the  supply  of  food  by 
weighing  the  patient  regularly,  in  order  to  avoid  any  further  addition  to  the 
weight  in  all  persons  in  a  state  of  normal  nutrition,  and  to  obtain  a  loss  of  weight 
in  the  corpident.  We  should  also  aid  the  usitig  up  of  tissue  by  regular  physic^il 
exercise  and  muscular  work,  gymnastics,  sawing  wood,  or  gardening;  and,  finally, 
the  urine  must  he  diluted  by  an  abundant  supply  of  fluid,  and  its  soluble  power  be 
thus  increased. 

This  latter  indication  will  usually  correspond  at  the  same  time  with  those 
which  dimiinsh  the  acid  reaction  of  the  urine  by  a  supply  of  alkalies  and  thus 
hinder  the  deposit  ion  of  uric  acid  as  far  as  iK>ssible.  From  this  comes  the  very 
extensive  use  of  the  alkaline  mineral  waters  in  nephrolithiasis.  The  simplest  plan 
is  to  dissolve  some  alkaline  salt  in  a  large  amount  of  plain  water,  soda  water,  or 
lemonade,  and  let  the  patient  drink  it.  Among  these  salts  we  may  mention  sodic 
phosphate,  one  to  four  drachms  (gnn,  5-15)  a  day,  or  Ix^tter,  sodic  carljonate,  one  to 
two  drachms  (grm.  5-10),  or  carbonate  of  lithium,  which  has  lately  been  especially 
recommended,  two  to  five  grains  (grm.  0*l-0'3)  several  limes  a  day.  Of  course, 
the  special  mineral  waters  enjoy  a  greater  reputation ;  these  may  be  used  in  oon* 
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fopmity  witli  the  treatment  at  home,  or  especially  at  the  appropriate  springs.  The 
following  springs  enjoy  the  greatt'st  I'eputution  in  this  respect:  Carlsbad,  Vichy, 
Salzbrunn,  Fachinj^rer,  Tarasp,  Neuenahr,  Ems,  and  Wilduxigeiiu 

The  symptomatic  treatment  is  also  very  important.  In  so  far  as  this  relates  to 
the  accompanying  pelvic  and  vesical  catarrh,  we  may  refer  to  the  appropmt** 
chapters  in  this  book,  while  the  sur^^ical  methods  of  treatment  in  the  sevenr 
sequelai — hydronephifisis,  pyonephrosis,  or  perinephritic  abscess — are  to  be  fouud 
in  the  special  ti*eutises.  xVgainst  renal  haemorrhages  some  internal  remedies,  such 
as  ergotiue  or  taunta,  have  been  recomniended,  but  their  action  is  quite  doubtful. 
The  treatment  of  the  attacks  of  colic  Is  of  greater  practical  significance.  The 
chief  remedies  are  the  narcotics,  opiiun,  and  morphine,  internally,  or,  with  rery 
severe  pain,  bettor  subcutauefjusly.  Warm  baths,  warm  poultices,  or  narcotic  em 
brocations,  such  as  chloroform  liniment,  also  frec|uently  give  relief.  Local  blood- 
letting is  only  rarely  indicated.  An  abundant  supply  of  fluid  is  always  advisable, 
in  order  to  aid  the  washing  out  of  the  incarcerated  stone  by  an  increased  aecrotion 
of  urine. 

As  we  have  stated,  what  has  thus  far  been  said  obtains  chiefly  in  the  treatment 
of  uric-acid  and  oxalic-acid  calculi.  We  know  no  special  prescriptions  to  be  c»>n- 
sidered  for  the  occasional  cystine  calculi.  When  there  are  phosphalic  calculi, 
however,  which  can  be  deposited  only  from  alkaline  urine,  the  use  of  acids  has 
been  recoramended,  especially  of  lactic  acid,  seven  to  fifteen  grains  (gmi.  0*ri-l], 
internally  in  tui  aqueous  solution.  The  main  thing,  of  course,  Ls  always  tlie  treat- 
ment of  the  catarrh  of  the  urinary  tract,  which  usually  lies  at  the  bottom  of  the 
calculus  formation. 
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etiology  and  Pathological  Anatomy.— It  does  not  seem  remarkable  that,  vsith 
the  presence  of  many  tubei*cular  processes  in  the  body,  tubercle  bacilli  should  quite 
isily  ivach  the  kidneys  by  way  of  the  blood -curiK'nt,  and  there  give  rise  to  an 

iption  of  tubercle.  Accortlingly,  we  quite  frequently  And  a  few  or  many  U)ili- 
ary  tubercles  in  the  kidneys  in  acute  miliary  tuben^ulosis,  in  pulmonary  tulK^ivii- 
losis,  etc.,  which  are  distributed  over  the  whole  kidney,  or  sometimes  only  in  the 
territory  of  one  arterial  branch. 

While  miliiu'y  tuberculosis  of  the  kidney,  however,  is  without  any  cliuical  sij»- 
niflcance,  there  is  also  an  extensive  local  tubcTCulosis  of  the  kidney,  as  well  as  of 
the  urinary  tract  and  the  sexual  org'ans.  Such  affections  sometimes  occur  as  a 
result  of  pronounced  pre-existing  tuberculosis  of  other  organs,  esixsciaily  the 
lungs,  or  they  arise  as  an  apparently  indeiK'ndent  disease,  which  is  termed  getiiii>- 
urinary  tuterculosis.  In  such  cases  the  infection  with  the  tubercular  |x»is<>n  ofitnj 
seems  to  take  place  by  means  of  the  blmjd  from  some  previously  existing— per  I  (;ii.> 
concealed — tubercular  foci  in  the  body,  such  as  glands,  tubercular  bone  or  joint 
disease,  etc.  In  other  cases,  the  tubercle  bacilli  perhaps  enter  the  urinary  tract 
from  without,  but  the  point  of  the  first  anatomical  lesion  need  not,  appar<-'iitl-». 
always  be  the  same.  The  kidneys  often  seem  to  be  first  diseased,  in  other  cav- 
the  bladder,  and  quite  frequently,  as  it  seems,  the  pmstate,  and  sometimes  perhat*' 
the  vesiculae  sc'niinales  or  the  testicles.  From  the  <»rgan  first  alfected  the  pr<x^(^-s 
then  extends  continuously  or  by  leaps  to  the  neighboring  parls.  If  the  cases  cnmo 
to  autopsy,  the  tuberculosis  is  often  so  exteusivc  that  we  can  no  longer  make  out 
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with  certainty  the  place  where  it  first  bepan.  In  women  the  urinary  apparatus  ia 
only  vej*y  rarely  affected  by  tuberculosis,  while  uterine  and  ovarian  tuberculosis 
repre^sents  a  localiiation  of  the  tubercular  poison  of  clinical  importance  (couipape 
the  chapter  on  tuberculosis  of  the  lungsji. 

In  tlie  kidneys  the  tubercular  infiltration  develops  either  chiefly  from  the  pel- 
vis of  the  kidney  or  in  the  renal  substance  itself.  Yellow  cheesy  umlules  aidse, 
which  finally  break  d<nvu  and  thus  lead  to  an  actual  "  nephro-phthisis."  If 
the  disease  arise  from  the  pelvis,  the  infiltrated  renal  papilke  ai-e  usually  first 
affected,  from  which  the  whole  pelvis  of  the  kidney  is  chauged  int^j  un  ulcemting' 
surface  covered  with  necrotic  tissue  and  cheesy  detritus.  In  very  advanced  cases 
almost  the  whole  kidney  is  destroyed.  The  process  is  usually  bilateral,  but  it  is 
often  nioi'e  advancecl  on  one  side  than  on  the  other. 

If  the  process  invade  the  ureters,  their  walls  are  also  infiltrated  with  tuhei-cular 
deposits,  and  hence  they  are  thickened,  while  the  luucoiis  membrane  is  often 
changed  in  great  part  to  a  necrotic  ulcerating  surface.  Precisely  analogous  con- 
dition!* are  found  in  the  bladder,  and  in  some  cases  even  in  the  urethra;  while 
in  the  prostate,  the  vesicuW  seminales,  and  the  testicles  there  is  more  frequently 
the  formation  of  cheesy  tubercular  nodules,  and  more  i-arely  disinteg^ration  and 
I>erfomitinu, 

Clinical  SymptOHli. — The  picture  of  j^-cni to-urinary  tuiwrcidosis  corresp^^nds  in 
most  of  its  details  completely  to  that  of  a  severe  chronic  pyelo-cystitLs.  The  occa- 
sional local  symptoma  are  ]>ain  in  the  region  of  the  kidneys  and  bladder.  This 
may  sometimes  a.ssume  great  severity,  like  colic,  if  the  ureter  become  plugged  by 
a  broken-down,  crumbling  mass;  yet  in  other  cases  the  pain  is  but  slight  during 
the  whole  disease. 

The  urine  shows  the  most  important  changes.  It  almost  invariably  contains 
an  abundant  sediment,  consisting  of  piLS-corpuscles  and  detintus.  Its  amount 
usually  remains  normal  for  a  long  iiuie;  itSi  it'action  Is  faintly  acid,  but  in  severe 
cases  it  may  become  alkaline  tbrougb  complication  with  an  alkaline  fermentation 
of  the  urine.  The  discovery  of  shi-eds  of  tissue  in  the  urine,  elastic  Hbers  and 
connective  tissue,  ia  sometimes  possible,  and  is  of  diagnostic  value  Ijecause  it  ia 
direct  evidence  of  an  ulcerative  process.  The  discovery  of  tubercle  bacilli  in  the 
purulent  urinary  sedimeut  (Rosenstein  and  others)  is,  however,  far  more  impor- 
tant. This  is  perfrirrned  by  the  same  method  as  in  the  sputum;  it  succeeds  in 
almost  all  cascvs,  and  ia  an  infallible  and  absolutely  decisive  sign  in  diagnosis. 
Admixtures  of  blood  in  the  urine  are  alst>  seen  in  genito-uriuary  lubei-culosis,  but 
they  may  often  be  entirely  absent.  In  one  of  our  cases  a  slight  haematuria  was 
the  first  symptom  which  called  thn  patient's  attention  to  Uie  trouble  with  the 
bladder. 

The  local  objective  examination  of  the  kidneys  usually  gives  a  negative  result. 
Only  in  a  few  cases  have  we  been  able  to  feel  the  diseased  kidney  tis  a  tumor 
through  the  abdominal  walls.  This  is  usually  due  less  to  the  tubercular  infiltration 
of  the  kidney  itself  than  to  the  dilatation  of  the  pelvis  of  the  kidney  from  hydro- 
nephiTtsis.  We  can  sometimes  feel  the  thickened  walls  of  the  bladder.  The  local 
examination  of  the  prostate  and  the  testicles  is  far  more  important  in  diagnosis. 
Especially  in  the  latter  we  often  feel  the  hardening  corresponding  to  the  tuber- 
cular infiltrntion,  and  manifesting  itjself  chiefly  in  the  epididymis,  while  the 
hardening  and  enlargement  of  the  prostate  can  usually  be  easily  detected  by 
rectal  palpation. 

Among  the  general  symptoma  we  must  mention,  first  of  all.  fnvi'r.  whicli  is 
only  exceptionally  absent,  and  usually,  in  the  severe  cases,  shows  a  prunounced 
remitting,  hectic  character.  Tlie  other  gene-rnl  symptoms  ai-c  the  sainci  iw  in  most 
of  the  other  tubercidar  diseases — anaemia,  emaciation,  loss  of  fOQ^ 


bridily  weakness,  etc.  Wt  liave  a  spet'iiil  si»Ti  in  the  ooca8ioTia]  co-existence  at 
other  tubercular  diseases  in  the  body,  the  lungs,  the  intestines,  the  bones,  etc, 
but  these  may  also  be  wholly  absent,  so  that  we  have  to  do  with  a  purely  looil 
gen ilo-uri nary  tuberculosis. 

The  course  of  the  disease  is  steadilj'^  progressive.  Recsovery  does  not  occur,  at 
least  not  in  any  cases  where  the  di^^ease  has  attained  any  extent.  The  <liseiaM 
lasts  from  a  few  months  to  a  year  or  two,  but  sometimes  much  ionger.  The  fatal 
termiuation  usually  ensues  from  the  incrciLsing  general  weakness,  more  rarely 
under  the  sympUjms  of  ammonia'mia,  or  sometimes  from  a  miliary  tuberculosis 
or  some  other  tubercular  disease,  such  as  pulmonary  tuberculosis,  tubercular 
meningitis,  etc. 

Biagnosli. — The  diagnosis  of  genito-urinary  tuberculosis  is  now  usually  no 
l<iiig(*r  difficult  in  fully  developed  cases,  since  it  can  be  made  with  complete  cer- 
tainty by  the  discovery  of  the  tubercle  bac*illi  joined  to  the  presence  of  pus  in  tlie 
urine.  (Jf  coui'se  this  gives  no  infonnation  as  to  the  more  special  extent  of  the 
process.  In  order  to  judge  of  this,  we  must  add  the  local  symptoms  and  the  phys- 
ical  examination  of  the  different  organs.  We  are.  aided  in  the  confirmation  of 
our  first  suspicion  of  a  tubercular  disease  chiefly  by  the  consideration  of  the  gen- 
eral condition  and  the  habit  of  the  patient,  the  discovery  of  a  hereditary  taint,  or 
at  least  the  approximate  ijossibility  of  tubercular  infection,  and  also  the  discovery 
of  other  tubercular  affections,  esx>eci«lly  in  the  testicles,  the  hectic  fever,  and  llie 
tedious  course,  upon  which  nothing  has  a  favorable  influence.  At  any  rate  we 
must  make  it  a  rule,  in  every'  ca.se  of  persistent  pyuria  which  can  nut  l>e  otherwise 
explained,  to  examine  the  piunilent  sediment  for  tubercle  bacilli.  We  may  then 
often  be  able  to  recognize  with  certainty  the  milder  and  incipient  cases  of  this  not 
very  rare  affection. 

Treatment. — Since  we  do  not  Iniow  at  present  any  efficient  remedy  to  coml»at 
the  tubercular  process,  the  treatment  has  merely  the  task  of  improving  tiie  i>atienl*R 
general  cxjndition  as  far  as  possible^  and  also  of  undertaking  a  k)cal  symptomatic 
treatment  in  the  same  way  as  in  ordinary  pyelitis  and  cystitis  iq.  v.).  Of  internal 
remedies  we  have  most  frequently  used  chlonite  of  potas.sium  and  turpentine,  and 
have  sometimes  seen  good  results,  especially  from  the  latter.  The  internal 
exhibition  of  creosote  sometimes  seems  to  us  to  act  well.  In  vesical  tubenculods 
it  is  well  to  wasli  out  the  bladder.  As  an  operative  procedure  we  may  remove 
tubercular  testicles  and  epididymes,  but  we  must  rememlier  that  in  such  cases 
there  is  usually  co-existing  disease  of  other  parts  of  the  genito-urinary  apparatua; 
such  as  the  prostate,  etc. 


CHAPTER  IV. 


HTDROKIIPRROSI8. 

{ Dilntntion  of  the  IWrtjf  nf  (he  A'*Jnrif,) 

JStiology.^If  a  crintraction  arises  in  any  part  of  the  urinary  tract  and  i-bi*k« 
the  flow  of  urine,  thei*e  is  a  stasis  of  the  urine  in  the  portion  behind  the  steAosiK, 
which  gradually  Icjids  to  a  constantly  incj*easing  dilatation  of  the  tract  as  a  ppsuIi 
of  the  pressure  of  the  i*etaiued  fluid.  If  the  obstacle  be  situated  in  a  urett»r,  lh<' 
pelvis  of  the  kidney,  as  well  as  the  part  of  tlie  ureter,  dilates,  and  ll  /sa 

80-called  hydronephrosw.     If,  however,  the  obstacle  have  its  seat  in  t  bra,- 

the  bliidder  and  both  ureters  gradually  dilate,  and  there  finally  arises  a  bUatosnd 
hydronephrosis. 
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A  closure  of  tlie  uroter  arises  most  frequontlj  iu  adults  from  impacted  renal 
calculi,  and  also  from  new  growths  in  the  vicinity,  in  the  uterus  or  ovarieB,  which 
compress  the  ureter  from  without.  80  grftat  a  pressure  may  also  be  exerted  on 
the  ureters  by  the  graved  uterus  as  to  be  followed  by  a  hydroneplirosis^  which 
is  usually  bilateral.  Cicatricial  strictures,  valve- formations  and  bends,  also  are 
found  in  the  ureter,  and  form  an  tibstacle  to  the  flow  of  urine.  Finally,  in  can- 
cer of  ttie  bladder  the  lower  opening  of  the  ureter  may  be  contracted  or  entirely 
closed 

Constrictions  of  the  urethra,  which  finally  lead  to  a  bilateral  hydronephrosis, 
arise  most  frequently  fi*om  strictures  as  a  result  of  gonorrhoea,  and  also  from 
enlargements  of  the  prostfile.  lu  a  rare  casea  a  phimosis  may  even  form  ihe 
obstacle. 

In  jyeneral.  it  is  evident  that  gradual  constrictions  of  the  urinary  tj<actand  peri- 
odic obstniciiofis,  as  fmm  calculi,  interrupted  by  free  intervals,  lead  to  more 
marked  degrees  of  hydrtmephi*osis  than  rapid  and  complete  obstructions.  Under 
the  first-named  circumstances  the  renal  secretion  persists  much  longer  and  is  more 
abundant  than  in  the  latter  case,  when  it  usually  soon  ceases.  Nevertheless,  even 
then  therci  still  follows  a  further  slow  distention  of  the  pelvis  of  the  kidney,  since 
its  mucous  membrane  continues  to  secrete. 

It  is  worthy  of  note  that  hydronephrosis  may  also  be  congenital,  and  then  it  is 
lasually  due  to  congenital  defec-ts  of  development  iu  the  uretci's  or  other  urinary 
passages.  In  later  life  hydronephrosis  Is  in  general  more  frequently  observed  in 
women  than  in  men. 

Fathologioal  Anatomy*— The  pathological  anatomy  of  hydronephrosis  is  on 
the  whole  very  simple.  We  have  a  dilatation  of  the  [)elvis  of  the  kidney,  which 
is  associated  with  a  pressure  atrophy  of  the  renal  tissue.  The  papiila:*  are  flattened, 
the  uriniferous  tubules  and  the  glomeruli  are  gradually  more  and  more  obliterated^ 
and  finally  the  whole  kidney  may  be  charjged  to  a  connective-tissue  sac  filled 
with  Huid.  The  size  of  such  a  hydronephrotic  sac  may  sometimes  be  so  large  as  to 
Contain  ten  or  twenty  quarts  (litres)  of  fluid.  The  tatter  consists,  of  course,  at  first 
of  urine,  but  tlie  farther  the  atrt>phy  of  the  kidney  advances,  the  more  it  contains 
merely  the  secretion  of  the  mucous  membrane.  Inflammatory  conditions  are 
found  in  hydrcj nephrosis  only  when  they  have  existed  previously,  as  in  pyelitis 
c^lculo.sa,  or  when  excitioits  of  inflammation  in  addition  have  reached  the  pelvis 
of  the  kidney. 

Clinical  Symptoms. — Since  the  whole  type  of  the  disease  is,  of  course,  depend* 
ent  in  many  respectjs  upon  the  nature  of  the  primary  disease,  we  have  here  to 
describe  only  those  symptoms  which  point  particularly  to  the  development  of 
hydroneplm>sis.  8uch  a  condition  often  causes  no  :s|>ecial  clinical  symptoms  at 
all,  so  that  we  can  at  most  suspect  its  existence  from  the  presence  of  an  mtiological 
cause. 

Tlie  appearance  of  a  visible  and  palpable  tumor  is  the  fifst  definite  point  in  the 
diagnosis  of  hydmnephrttsis.  This  first  sliows  itself  in  the  region  of  the  atfeeted 
kidney,  but  then  it  gradually  enlarges  toward  the  hypochondrium  and  the  metlian 
line  of  the  body,  and  it  may  finally  show  very  considerable  dimensions.  Tlie  tumor 
is  not  movable  on  respiration.  Its  resistance  is  usually  quite  considerable,  but 
sometimes  a  marke:d  feeling  of  fluctuation  may  be  present.  On  percussion,  the 
tumor  givas  a  dull  note,  from  which  the  tympanitic  note  of  the  colon  iu  front  of 
the  tumor  is  scmjctimes  distinct  (see  page  873).  It  is  an  important  diagno.stic  sign 
if  the  tumor  show  variations  in  its  size  at  times,  since  it  decreases  in  size  with  a 
oo-«xisting  increase  in  diuresiit,  and  increases  again  when  the  amount  of  urine 
becomes  smaller. 

Id  doubtful  con  uncture  of  the  tumor  may  also  be  of  signifi- 


calico  in  diaj^n^is.  If  of  coutsc?  favors  the  existence  of  hydronephrosis  if  urii 
coustitueiit-*,  esiwcially  urea,  cau  be  found  in  the  fluid  evacuated ;  hut  if  the  hydw-' 
upphrosiij  Ik?  of  long  stiindinii",  its  eonteuts,  as  we  have  said,  will  be  simply  sero- 
niucou.s,  and  then  ehennral  cxamiuation  gives  no  definite  data  for  distiuginshine 
hydronephrosis  from  ovarian  tuuioi-s,  or  other  cystic  tnmors  of  the  kidney.  In 
regard  to  the  procedure  fii-st  devised  by  Simon,  which  is  also  important  in  regai-d 
to  palliative  therapeutics— namely,  catheterization  of  the  ureter  in  women  after 
ha%nng  pi'eviously  dilated  the  iirpthm  artificially,  and  in  thb  way  confirming  the 
diagnosis — the  details  may  he  found  in  the  si>ecial  works  on  surgery. 

The  secretion  of  urine  in  unilateral  hydi-onephrLfsLs  may  be  completely  normal 
if  the  otlier  healthy  kidney  act  vicariously.  In  stricture  of  the  urethra,  and  also 
in  bilateral  constrictions  of  the  ureters,  however,  there  is,  of  course,  an  obstacle  for 
the  passage  of  urine,  so  that  the  amount  of  urine  may  be  abnormally  small.  There 
may  be  at  times  complete  anuna,  and  even  ura^mic  symptoms.  The  composition 
of  the  urine  depends  entii*ely  upon  the  form  of  the  primary  disease.  If  only  the 
healthy  kidney  secrete,  the  urine  passed  is  normal.  If  there  be  at  llie  same  time 
pyelitis  or  cystitis, Jhe  urine  may  contain  pus  or  blood.  If  the  urine  can  also 
come  from  the  diseased  kidney  at  one  time  and  not  at  another,  the  orine  al.io 
exhibits  a  varying  composition,  as  we  have  said  before  (page  8Sf5). 

In  many  wxses  of  hydroneplirosis  quite  severe  local  symptoms  are  present; 
there  are  frequently  seveiie  pains  in  the  tumor,  which  shoot  chiefly  toward  the 
thigh.  Of  course,  these  local  symptoms  are  sometimes  ojily  slijij^ht.  In  I'egard  to 
the  symptoms  on  the  part  of  other  organs,  gastric  disturl>ances  appear  to  be  of 
the  most  frequent  occurrence;  among  them  ai-e  nausea,  loss  of  ap[>etite,  vomiting, 
and  eructations.  In  some  cases  the  bowels  are  constipated,  in  others  there  is 
obsthiate  diarrhoea. 

The  whole  course?  of  the  disease  is  always  chronic.  There  are  often  variation.** 
in  its  course,  but  no  general  statements  can  be  given,  because  the  coudititms  vary 
in  the  different  cases  according  to  the  form  of  the  primary  disease.  Mi>st  cases 
of  hydronephrosis  end  fatally,  either  in  consequence  of  the  primary  disea^  or 
in  consequence  of  secondary  pyelo-nephritic  or  porinephritic  inflammations,  of  1 
urfcmia,  etc.  Recovery  takes  place  in  rare  cases,  especially  if  one  kidne}*  be  per- 
fectly normal,  and  there  be  no  incurable  primary  disease.  Recovery  may  ensue 
spontaneously  from  i»erf oration  or  oblilei'ation,  or  it  may  be  brought  about  aiH-, 
ficially  from  ojiemfive  pr^jcediires. 

In  the  diagnosis  of  hydnmephrosis,  the  points  especially  to  be  considered  have 
already  b<^en  mentioned.  The  diagnosis  is  usually  not  easy,  especially  if  the  aetio- 
logical  factors  he  unknown;  iind  the  disease  is  often  confused  with  other  renal 
tumors  and  echinococci  of  the  kidneys,  with  ovarian  tumors,  and  even  with  aplenic 
and  hepatic  tnmors. 

Treatment-  Except  for  the  symptomatic  treatment  of  the  pain  and  any  aocont- 
panying  iiyelo- cystitis,  an  efficient  treatment  of  hydroneplirosis  can  he  attempte<l 
only  by  surgical  means.  Puncture,  incision,  extirpation  of  the  kidney,  and  the 
establishmeut  of  a  renal  fistula,  ai-e  the  methocls  of  operation  most  Id  use— the 
details  of  which  are  to  be  found  in  the  special  surgical  treatises. 
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CHAPTER  V. 

CYSTITIS. 

(  Vttioal  Vaiarrh,) 

JEtiology.— In  most  cases  of  vesical  catarrh  the  affents  of  inflammatioTi  reach 
the  bladder  from  without  through  the  urethra.  The  most  unequivocal  exinvrimeiit 
in  this  iHsgard  is,  iinfoHunat^ly,  often  made  by  the  physician  himself,  when  he 
excites  a  eystitis  by  tlie  use  of  an  insufRcieutly  purified  and  disinfected  catheter 
or  Iwugie.  The  development  of  the  vesical  Ciitarrh  is  generally  aided  in  sucli  cases 
by  the  fact  that  there  is  usually  a  defective  evaluation  of  urine,  from  stricture  of 
tlie  urethra  or  |>aralysis  of  the  detrusor,  and  that  there  is  at  the  same  time  reten- 
tion of  urine,  in  which  the  bacteria  can  develop  undisturbed.  The  agents  of 
iniianimation  may  also  enter  from  the  urethra  into  tlie  bladtier  in  incontinence 
of  urine.  On  account  of  the  iniix^rfeet  closure  of  the  sphincter,  a  stagnating 
colunm  of  urine,  directly  connected  with  the  contents  of  the  bladder,  forms  in  tlie 
urethra,  and  to  tliis  column  the  air  and  the  bacteria  that  excite  decomposition  of 
the  urine  have  dirt^^t  access.  In  this  way  many  cases  of  cystitis  arise  in  patients 
with  ner\'ous  disease  who  have  paralysis  of  the  bladder,  and  also  many  of  the  fre- 
quent cases  of  cystitis  arise  in  this  w^ay  in  i:)ersons  who  are  severely  ill  and  stupid 
from  some  other  disease,  such  as  typhoid  fever. 

Cystitis  often  follows  diseases  of  the  neighboring  urinary  tract.  Gonorrhoeal 
urethritis  is  the  most  conmion,  and  this  invades  the  bladder  directly  and  leads  to 
a  gonorrhceal  cystitis.  In  women,  the  agents  of  inflammation  may  quite  easily 
enter  the  bladder  from  the  vai^ina  through  the  short  female  ui-cthra.  Thus  arise 
especially  the  frequent  cases  of  cystitis  in  childl>ed.  In  some  cases  communica- 
tions may  develop  between  the  bladder  and  certain  neighlKjring  orgnns,  as  in 
vesico-rectal  or  vesico-vagiual  fistulie,  by  which  again  access  to  the  bladder  isofK«n 
to  the  agents  of  inflammatton. 

Another  gr<jiu|>  of  cases  is  due  to  the  presence  of  foreign  b«idies,  which  irritate  the 
vesical  mucous  membrane  mechanically.  Among  these  is,  first  of  all,  the  cystitis 
which  so  often  accompanies*  stone  in  the  bladder.  It  must  be  stated,  however,  that 
many  cases  of  the  vesical  catarrh  which  here  exists  are  not  directly  dependent 
upon  the  calculi,  but  are  iirsit  excited  by  exuminution  with  catheter-s  atnl  sounds. 

In  distinction  fn)m  the  methoils  of  the  origin  of  cystitis  so  far  deacrilxMh  the 
production  of  iutlannuation  by  way  of  the  blood-supply  is  much  rarer.  Certain 
chemical  substances,  alrciuly  mentioned  (page  837),  which  are  eliminated  by  the 
kidneys  and  provoke  an  iniianimation  of  the  urinary  tract,  are  the  most  im|>ortant 
in  this  i-espect.  Cantharides  shows  the  most  intense  action  of  this  sort,  and  it  may 
cyiuse  an  actual  croupous  cystitis.  Blight  irritative  states  of  the  bladder  also  fre- 
quently appear  after  taking  certain  footls  and  drinks,  as  after  drinking  new  beer. 
Infectious  substances  only  raivly  come  under  consideration  in  this  reganh  Most 
of  the  cases  of  cystitis  in  severe  acute  infectious  diseases  ai-e  seoondaiy  complica- 
tions (nide  ftupraK  It  can  not  Ik^  doubted  that  in  some  cases  an  apfmrently  idio- 
ptithic  priniar>'  cyatitLs  appears  after  exposure  to  cold,  but  it  is  very  rare.  In  aiirb 
cases  we  usually  have  to  do  with  acute  e:xacerbatioD8  of  an  old  chronic  cystitis — 
for  example,  of  gonorrhoeal  origin. 

It  has  been  stated  in  the  previous  chapters  how  frequently  cystitis  is  only  one 
syniptoni  of  a  more  extensive  dis<*ase  of  the  urinary  tract.  As  cystitis  may  further 
invade  the  pelvis  of  the  kidney  tli rough  the  ui'eters,  so,  on  the  other  hand,  any 
pyelitis  of  priniary  origin  may  extenil  downward  and  involve  the  bladder. 

Pathological  Anatomy.— The  pathological  anatomy  of  cystitis  pi'esents  the 
same  coiiditi'ms  as  the  inflammation  of  any  other  mucous  membrane.     In  simple 


■       same  c< 
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8^4  DISEASES  OF  THE  KIDNEYS. 

catarrhal  cystitis  the  mucous  membrane  is  swoUen  and  covered  with  pus^  and  is 
often  studded  with  haemorrhages.  In  old  chronic  cystitis  the  mucous  membrftiie 
often  takes  on  a  slaty,  grayish-black  color  as  a  i-cswlt  of  the  haemorrhages.  The 
severer  forms  of  cystitis,  such  as  are  often  obscrve<i  in  disease  of  the  spinal  cord, 
are  termed  vesical  diphtheria.  These  cases  come  to  a  necrotic  destruction  of  the 
superfi^'ial  layei*s  of  the  mucous  membrane,  ulcerations,  etc.  In  such  severe  cases 
submucous  and  pericystitic  abscesses  sometimes  develop,  which  may  perforate  into 
the  surrtjunding  parts  in  various  ways.  The  incrustation  of  the  mucous  mem- 
brane with  urinary  salts,  especially  with  ammonio-ma^esic  phosphate,  is  also 
frefjuently  found  in  chi-oiiic  cystitis,  and  is  worthy  of  mention. 

Clinical  Symptoms. ^The  local  symptoms  in  the  bladder  are  sometimes  qtdtia 
severe  in  cystitis,  but  in  other  cases  they  are  only  slight.  In  gejieral,  they  show 
a  grejiter  intensity  in  acute  cases  than  in  chronic  cystitis.  The  pain  in  the  region 
of  the  bladder  is  rarely  entirely  continuous;  it  usually  comes  on  only  on  micturi- 
tion, but  it  is  often  very  distressing  then,  and  slirwts  to  the  oi^nin^of  the  urethm. 
Since  the  inflamed  vesical  mucous  membrane  shows  an  increased  irritability,  and 
since  the  morbidly  altered  urine  (ride  infm)  also  exerts  an  abnormal  irritation 
on  the  mucous  raembi-aue,  tJiei*e  is  very  often  an  increased  desire  to  micturate 
The  patient  litis  to  empty  the  bladder  nmch  uftener  than  normal,  and  in  severe 
cases  there  is  an  almost  constant,  painful  '*  vesical  tenesmus,''  from  which,  at  any 
attempt  t*:*  micturate,  only  a  very  small  amount  of  urine  is  passed,  with  severe 
burning.  As  a  result  of  the  increased  irritability  of  the  vesical  mucous  membrane, 
there  sometimes  comes  on  a  very  troublesome  retlex  spasm  of  the  sphincter,  by 
which  the  symptoms  are  increased. 

Only  the  character  of  the  urine  is  decisive  in  tlie  diagnosis.  This  is  secreted  in 
a  perfectly  normal  amount  and  cUamcter,  in  case  there  is  no  complication  on  the 
part  of  the  kidneys;  but  in  the  bladder  it  is  mixed  with  the  prcxlucts  of  the  djs- 
eased  mucous  membrane,  and  iC  is  hei-e  exposed  to  the  actiun  of  the  bacteria  in  a 
way  that  will  presently  be  descril>ed.  The  abnormal  admixtures  in  the  urine  con* 
sist  chiefly  of  pus-cor]>uscles  and  bladder  epitiielium,  and  sometime-s  of  some  of 
the  nmcus  protluced  by  the  mucous  membrane.  The  specific  action  of  the  bacteria. 
which  have  rearlited  the  bladder  from  without,  consists  of  the  so-called  alkaline 
fermentation  of  (he  urine— that  is,  in  the  fermentative  change  of  urea  into  car- 
bonate  of  ammonia.  This  j»rficcss  is  associated  entii-ely  with  the  prescmceof  cer- 
tain micro-nrg^anisms,  the  ^Unicrocoi'ci  urece,^'  and  the  retention  of  urine  as  such 
never  leads  to  an  alkaline  fermentation.  As  Lepine  and  Roux  have  shown,  we 
can  produce  a  very  severe  cystitis,  and  even  nephritis,  by  ijijecting  ^rery  small 
amounts  of  a  pui'e  culture  of  micrococcus  ureiie  <Cohn)  into  the  bladder  of  a 
guinea-pig.  The  stagnatlim  is  only  a  factor,  which  greatly  aids  the  whole  ]jroce« 
since  the  activity  of  the  bacteria,  as  we  have  said,  can  develo]*  much  lH»tter  here 
than  if  the  bladder  were  to  a  certain  degree  constantly  purified  and  wjished  out 
by  the  urine  'that  is  always  comiug  afresh.  As  soon  as  a  part  of  the  urea  is 
changed  to  carbonate  of  ammonia,  the  acid  reaction  of  the  urine  must  be  less. 
The  urine  has  a  faintly  acid  or  neutral  reaction,  and  sometimes  it  is  even  already 
decidedly  alkaline  when  passed.  The  latter,  however,  is  only  rarely  the  case,  bat 
it  is  often  sinmlalcd  by  the  fact  that  the  urine  is  not  examined  until  it  has  s^tood 
for  sonip  time.  Sinre  during  this  time  the  alkaline  fermentation  which  has  once 
l>egun  makes  rapid  progress,  the  cystitie  nrine  that  has  stootl  is  vety  often  alkaline. 
Many  crysbils  of  ammonio-magnpsic  phosphate  and  urate  of  amnionia  then  fonu 
in  it;  the  former  are  easily  recognized  by  their  "coffin-lid  shaj)e,*'  and  th©  latter 
by  their  "thorn-apple  shape"  (see  Fig.  116). 

If  we  then  briefly  put  together  what  has  been  said,  the  urine  is  passed  in  iil)out 
the  normal  aruount  in  cystitis.     It  usually  looks  clear,  and  has  an  abundant  sedi* 
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ment,  wliicli  can  often  be  recognized  aa  purulent  with  the  naked  eye,  and  in 
which,  microscopically,  we  can  find  pas-corpuscles,  often  bladder  epithelium,  and 
constantly  innumerable  bacteria — usually  short  rods  in  vigorous  motion.  The 
alkaline  fermentation  may  usually  be  recog^iized  by  the  strong  ammoniacal  odor, 

and  alsfi,  aa  we  have  said,  Wy  the  reaction 
of  the  urine.  In  the  severe  iliphlheritic 
forms  of  cystitis  we  find  entire  slireds  of 
necrotic  tissue  in  the  urine.  If  there  are 
haemorrhages  in  the  bladder,  the  urine 
often  contains  re^l  bliKxl-corpuscles  and 
sometimes  even  large  bUMxl-clota.  The 
mucus  in  the  urine  appears  in  milder  cases 
as  a  cloudy  opacity— '*Tj?-(^J€Cwto."  The 
viscid  masses  which  can  be  drawn  out  into 
threads,  and  which  are  usually  abundant 
in  i}^e  unne  in  severe  cystitis,  are  not  the 
siK'cJal  product  of  the  rnucous  membi*ane, 
mucin e^  but  they  arise  fiTtm  the  pus-cor- 
puscles and  the  epithelium  dissolved  in 
the  alkaline  urine,  and  hence  give  the 
reactions  for  albumen.  It  goes  without 
saying  (compare  page  824)'  that  every 
cystitic  urinp  is  albuminous  from  its  mix- 
ture with  pus-serum.  Tl^e  presence  of  slimy  thi-^iuls  in  the  urine — the  so-called 
'*  c!ap-threatls  "  iTripperf(iden)—\s  chai-acteristic  of  gtonorrhopal  cystitis. 

There  can  be  no  doubt  that  the  decoinpcKsing  alkaline  urine  acts  as  a  chemical 
excitant  of  inilaoimation  on  the  vesical  mucous  membrane.  Hence  cystitis  often 
arises  jK^'haiM  in  tliis  way,  that  the  bacteria  which  have  entered  the  bladder  first 
excite  only  an  alkaline  fermentation,  and  that  then  the  mucous  nienibrane  la 
affected  by  the  irritation  of  the  ammonia  salts  that  are  formed.  It  is,  however, 
at  present  hard  to  decide,  and  it  is  also  without  st>ecial  priictical  interest,  whether 
the  bacteria  as  such  can  not  directly  excite  inflammatitm. 

The  other  morbid  symptoms  ass^x-iatetl  with  cystitis  usually  de|>end  only  in 
part  upon  the  disc;Lse  itself  and  in  part  U|>on  some  existing  primary  disease.  The 
most  imiK>rtajit  symptom  is  the  fever,  which  is  often  t^o  be  referred  directly  to  the 
cystitis,  In  severer  cases  it  may  be  very  intense,  and  often  tLSsumes  a  pyjemic 
intermittent  character,  tispecially  if  there  have  arisen  pericystitic  suppurations  or 
if  the  cystitis  hjis  extended  U>  the  pelvis  of  the  kidney  and  the  kidneys  (see  page 
881).  An  acute  cystitis  may  also  begin  with  a  chill  and  high  fever.  If  the  escape 
of  the  purulent  urine,  however,  always  remains  undisturbed,  the  fever  may  be 
entii*ely  absent  in  spite  of  the  existence  of  c\T4titis. 

Sometimes  in  st»vere  cystitis  with  a  mai"ked  alkaline  fermentation  certain  nerv- 
ous symptonts  appear,  such  as  headitche,  vertigo,  stu]>or,  and  naa%»a.  The  idea  has 
been  advanced  that  in  these  cases  we  have  to  do  with  an  auto-intoxication  of  the 
body,  since  ammonia  and  perhaps  other  pivaducts  of  decerns pcKsition,  like  sulphu- 
retted hydi-ogen  (l\,  are  al>si>rl»ed  from  the  bladder  into  the  blood  (ammoniai^mia), 
and  in  this  way  excite  the  syniptonus  of  poisoning  mentioned. 

Ac4X>r(hng  to  the  course  of  the  disease  we  distinguish  an  acute  smd  a  chronic 
cystitis.  Tlie  foi-mer,  which  may  come  on,  for  example,  after  catheterLzati<»n,  in 
gi>tiorrha?a,  etc.,  often  passes  off  favorably  after  a  few  days.  The  amount  of 
mucus  and  pus  in  the  urine  remains  slight.  Chronic  cystitis  is  observed  esptHL-iuUy 
as  a  complication  in  other  diseases  of  the  urinary  tract,  like  stricture,  in  chronic 
of  the  spinal  cord  with  paralysis  of  the  bladder,  etc.     It  is  very  often 
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inrtirable  because  the  primary  disease  is  incapable  of  improvement  and  the  a 
of  tlie  disease  therefore  persists.  The  longer  a  cystitis  lasts,  the  nearer  is 
possibility  of  the  development  of  more  severe  and  dano;ei"ous  compliciitions,  espe- 
cially  the  development  of  a  pyelo-nephritis,  and  the  formation  of  pericystitic  swp- 
puratjons.  In  thijs  way  cystitis,  especially  in  chronic  nervous  diseases,  may  become 
the  immediate  cause  of  death. 

Treatment. — The  dan^rs  last  mentioned  must  urg'ently  impress  upon  ns  the 
prophylaxis  of  cjTstitis.  Fortunately,  a  ^od  deal  c!an  be  done  in  this  respect,  iu 
the  first  place,  by  the  avoidance  of  all  unnecessary  use  of  bougfies  and  catheters, 
by  the  greatest  cai'e  for  cleanliness  in  the  use  of  all  instruments  of  this  sort^  and 
by  the  timely  treatment  of  all  those  conditions  which  may  lead  to  cystitis. 

The  ti*eatraent  of  cystitis  is,  in  the  milder  and  iunitc  cases,  hygienic  and  medi- 
cinal, but  in  the  severer  cases  only  a  cai-ef ul  local  treatment  can  be  uscfuL 

In  any  severe,  and  especially  in  any  acute  cystitis,  the  greatest  b«>dily  rest  (if 
possible  rest  in  bed)  is  urgently  desirable,  since  titherwise  an  increase  of  the  symp- 
toms and  a  prolongation  of  the  course  of  the  disease  is  the  almost  inevitable 
result  The  diet  must  be  mild  and  uuirrittiting.  Spiced  food  and  alcoholic  drinks 
are  to  b«  avoided,  but  we  should  i-ecommend  an  abundant  supply  of  fluid,  by 
which  the  urine  is  diluted  and  the  bladder  washed  tnit.  We  have  the  patient 
drink  plenty  of  ordinary  water,  tea,  or  a  suitable  mincnd*water,  like  Wildunjrer, 
Belters,  or  Fachiiiger.  A  diet  mainly  of  mUk  is  very  good;  by  it  the  cyatitifi 
symptoms  often  veiy  rapidly  cease. 

Among  internal  remf?dies  those  are  to  l>o  considered  which  are  eliminated  with 
the  urine,  and  are  thus  able  to  act  nn  the  diseased  mucf>us  membrane,  or  directly 
upon  the  agents  of  inflammation.  One  of  the  most  eflicient  drugs,  which  never 
docs  harm  with  necessary  caution,  is  chlorate  of  potassium,  of  whose  favorable 
influence  tm  vesical  catiirrh  we  have  often  convinced  oui-seWes.  It  is  pi-escrihed 
in  an  atiueuns  solution,  forty  to  seventy-five  grains  a  day  (grm.  H-5),  and 
should  never  be  taken  on  an  empty  stomach.  Salicylic  acid  is  sometimes 
with  good  results  iu  doses  of  half  a  drachm  to  a  drachm  (grm.  2-4)  a  day 
ten-grain  (grm.  0'5)  capsulea.  The  t^vo  remedies  mentioned  have  largely  repl 
tiuinin,  which  was  formerly  in  great  favor.  At  present  a  decoction  of  uva  ursi 
still  more  frequently  prescrilx^l,  ICJ  or  15  to  l.W,  whose  active  principle,  arbutini 
in  doses  of  forty-live  to  sixty  grains  a  day  (jgrm.  3-4)  in  an  aqueous  soluti< 
seems  worthy  of  further  trial  (I^win  and  othersi.  In  more  advanced  sta^nes 
vesical  catirrh,  if  the  initial  symptoms  of  irritation  have  ceased,  the  resinoti? 
drtigs  are  to  be  used,  of  which  oil  of  turpentine  and  balsam  of  copaiba  especially 
sometimes  show  a  very  gtwjd  action.     Both  are  best  given  in  gelatine  capsules. 

If  there  are  severe  local  symptoms,  we  prescribe  warm  compresses  and  poul- 
tices tt»  the  region  of  the  bladder.  In  robust  persons  with  acute  cystitis,  local 
blood-letting,  three  to  six  leeches  to  tlie  perineum,  stimetimes  has  a  decidedly 
favorable  symptomatic  action  in  such  a  cxise.  In  other  respects  narc^otics,  especially 
subcutan£HiUs  injections  of  mrirphine,  are  the  best  i-eniedy  where  there  is  severe 
pain  and  tenesmus.  Camphor,  extract  of  belladonnLa,  etc.,  are  much  more  uncer 
tain  in  their  action.  The  frequent  use  of  protracted  warm  baths  may,  however, 
be  greatly  recommended. 

In  chrrmic  c^-^titis  all  the  remedies  previously  mentioned  are  also  t-o  be  oon- 
sidei-ed;  but  they  are  usually  not  suiricient  alone,  and  at  any  rate  they  are  far  leas 
effective  than  a  melhotlical  local  treatment.  Tliis  consists  in  washing  out  the 
bladder  regularly  eveiyday  by  the  aid  of  an  elastic  catheter,  to  which  a  T-tube  is 
fastened  by  meims  of  rubber  tubing,  one  arm  being  connected  with  an  irrigalor 
and  the  other  with  the  escape-tube.  We  thus  let  a  moderate  amount  of  fluid, 
eight  or  ten  ounces  (21)0-300  c.  c),  run  into  the  bladder  and  run  out  again,  fre- 
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quently  rei>eatiiig  the  process,  until  it  comes  away  perfectly  clear.  For  this  pur- 
pose we  use  either  pure  warm  water,  or,  better,  a  dilute  solution  of  plumbic 
acetate  (1  to  1000),  permanganate  of  potassium  (1  to  1000),  boric  and  salicylic  water, 
and  the  like.  By  such  a  treatment  many  cases  of  chronic  vesical  catarrh  may 
recover,  and  others  may  at  least  be  kept  constantly  in  check. 

Attention  to  the  causal  indication  is  sometimes  very  important  also  in  chronic 
vesical  catarrh — for  example,  the  treatment  of  any  strictures,  the  removal  of  cal- 
culi, or  the  improvement  of  paralytic  states  of  the  bladder. 

In  pericystitic  suppuration  surgical  treatment  is  only  rarely  possible.  We 
must,  therefore,  confine  ourselves  to  purely  symptomatic  procedures. 


CHAPTER  VI. 
NEW  GROWTHS  IN  TUB  BliABDER. 

Prdiart  new  growths  in  the  bladder  are  quite  rare.  The  commonest  is  the 
so-called  villous  cancer  (which  is  properly  a  papillary  fibroma),  which  may  attain 
the  size  of  a  walnut,  and  is  usually  situated  in  the  lower  portion  of  the  bladder 
near  the  entrance  of  the  urethra.  Since  the  tumor  is  usually  very  vascular,  there 
are  often  haemorrhages  into  the  bladder,  and  repeated  haematuria  is  therefore  one 
of  the  commonest  symptoms  of  vesical  papilloma.  In  this  affection  the  blood- 
clots  often  assume  a  peculiar  long,  worm-like  shape,  from  their  passage  through  the 
urethra.  Severe  symptoms  on  micturition  sometimes  appear,  since  portions  of 
the  tumor  may  lie  in  front  of  the  opening  of  the  urethra.  A  definite  diagnosis  of 
a  villous  tumor  is  possible  only  when  single  portions  of  the  tumor  are  thrown  off, 
and  are  found  in  the  urine  passed.  Examination  of  the  bladder  by  the  catheter 
may  also  give  informati(m  as  to  the  presence  and  seat  of  the  tumor. 

Primary  carcinoma  of  the  bladder  is  rare.  It  is  usually  spread  diffusely  over 
the  wall  of  the  bladder,  and  leads  to  so  considerable  a  thickening  of  it  that  we  can 
often  feel  the  bladder  from  without  through  the  abdominal  walls.  Otherwise  the 
symptoms  are  the  same  as  in  severe  chronic  cystitis.  The  urine  contains  much 
pus,  and  is  sometimes  bloody.  The  general  cancerous  cachexia  developed  rather 
late  in  the  cases  which  we  have  seen,  of  which  one  was  in  a  man  still  quite  yoimg. 
The  diagnosis  is  not  always  easy.  Except  from  attention  to  the  general  course  of 
the  disease  and  any  vesical  tumor  that  may  be  felt,  it  must  aim  to  be  based  chiefly 
upon  the  discovery  of  particles  of  cancer  in  the  urine. 

A  secondary  invasion  of  the  bladder  by  carcinomatous  new  growths  from  the 
uterus,  rectum,  and  vagina  is  quite  frequently  observed. 

The  treatment  can  usually  be  only  symptomatic,  since  surgical  procedures  are 
possible  only  in  rare  cases. 
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ENtJRESiS  NOOTURNA. 

{Nocturnal  hwunlitienct  of  frinr.) 

Enxtresis  noctuma  is  a  nervous  aflFection  of  the  bladder  by  no  means  rare  in 
cbildren  of  both  sexes,  and  therefore  quite  important  in  its  practical  relatioii& 
Of  course,  in  small  chilcb*eii  there  is  no  sharp  boundary  to  be  drawn  between 
normal  and  iiatholog-ical  conditions;  but  it  is  decidedly  pathological  if  larger  cbil- 
drt^n,  fiHJin  four  to  ten  years  of  aj^  and  even  older,  pass  their  urine  in  bed  more 
or  lea.s  frequently  during  sleep,  in  spite  of  weJI-devoloped  j-easonliig  powers  and 
professedly  the  Ix^st  intentifin.s.  This  anomaly  may  extend  to  the  years  of  puberty 
and  even  lieyond  it,  and  then  it  frequently  piNiKiuces  a  very  depressing  ment;il 
affection  for  the  patient.  Special  eaiisej^  for  it  ai'e  not  to  be  discovei-ed  in  nio^t 
C4Lses.  We  are  comi>elled  to  assume  either  an  abnormal  weakness  of  the  sphincter, 
which  is  probably  sometimes  congenital,  or  an  abnormal  irritability  of  the  detru- 
sor. At  any  rate,  in  welting  the  be<l  at  nij^dit  tJie  process  of  micturition  comes  nu 
in  a  purely  reflex  way,  but  it  is  f>ften  accompanied  by  certain  ideas  in  dreamf% 
referable  to  micturition.  It  dt>es  not  hold  in  all  cases  that  the  sleep  is  csix^'ially 
d<3op.  Many  jKilients,  of  conrae,  first  notice  the  trouble  in  the  morning,  but  othei-s 
ahn<T«t  always  wake  directly  after.  The  involuntary  micturition  usually  occurs 
in  tlie  first  hours  after  going  to  sleep,  but  sometimes  it  is  later,  and  even  firet 
toward  morning.  By  day  micturition  is  often  perfectly  normal  ;  but  in  many 
cases  there  Is  even  then  a  noticeable  weakness  of  the  bladder,  so  that  the  child  has 
to  make  water  oftener  than  usual,  and  sometimes  wets  its  clothes  even  by  day. 

Although,  as  we  have  siikh  we  can  usually  find  no  .s|3ecial  cause  for  the  tniuble, 
still,  in  some  cases,  certain  morbid  changes  in  the  urinary  organs  may  give  rise  to 
the  incrmtinence.  We  should,  therefoi-e.  in  every  C4is©  at  least  think  of  the  pos- 
sibility of  stone  in  the  bla<lder,  of  ctmgenital  phimosis  and  adhesions  of  the  pre- 
puce to  the  glans  penis,  of  ascarides,  and  of  inflammatory  conditions,  and  make  a 
sjiei^ial  examination  of  these  jiointfl.  We  must  also  bear  in  mind  polyuria  caused 
by  dinl>etes  or  renal  diHeaAf%  and  finally,  of  coiu'se,  in  the  diagnosis  of  a  purely 
nej'vous  nocturnal  incontinence  of  urine,  we  must  exclude  the  existence  of  any 
actual  anatomical  spinal  affection. 

In  all  the  cas»^  just  mentioned,  the  ti"eatment  nmst  of  coui-so  refer  first  to  the 
primary  disease  ;  but  in  the  onlinary  nocturnal  incontinence  the  treMment  must 
fii'st  take  into  consideration  the  prevention  of  the  appearance  of  nocturnal  mic- 
turition as  far  bh  posKible.  The  child  must  take  only  a  very  little  fluid  in  the 
evening,  and  be  should  l)e  made  to  empty  his  bladder  immediately  before  goini: 
to  sleept  and  once  again  later.  He  should  not  be  covei'ed  up  too  warmly,  and,  if 
pitssible,  he  should  not  lie  on  his  back  during  sleep.  Tying  a  brush  to  the  back  i? 
therefore  a  well-known  domestic  remedy.  A  somewhat  strict  nupntal  treatment  is 
often  effective,  since  thiLs  the  attention  to  the  process  is  inci-eased,  although  unciio* 
sciously,  and  the  child  often  learns  to  wake  up  at  the  light  time.  The  use  of  the 
rod  Ls  of  course  on  the  whole  only  rarely  atlmLssible.  On  tlie  contrary,  we  often 
have  to  protect  the  child  against  unrea-soning  parents. 

Internal  remedies,  especially  belladonna  and  tincture  of  uux  vomica.,  which 
were  formerly  recommended,  rai'ely  avail.  Iron  preparations  are  indicatf^d  <mly 
in  anaemic  children.  Electrical  treatment,  however,  is  often,  if  not  alwa^-s,  vrry 
effective.  We  put  the  broad  anode  over  the  lumbar  coi^,  and  the  Binallef 
kathode  over  the  region  of  the  bladder  or  on  the  perineum,  and  let  quite  a  stroai! 
constant  current  pass  through  for  two  or  thi'ee  minutes.     Tlion  w©  pass  the  wirr 
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end  of  a  conducting  cord,  which  we  make  the  kathode,  into  the  mouth  of  the 
urethra  for  one  or  two  centimetres,  and  let  quite  a  strong  and  somewhat  painful 
faradic  current  act  for  one  or  two  minutes  (Seeligmiiller).  The  sittings  must  at 
first  he  repeated  daily.  It  is  also  a  very  good  plan  to  let  the  whole  body  be  well 
rubbed  with  cold  water  before  going  to  sleep. 

The  prognosis  of  these  forms  of  incontinence,  which  have  no  organic  dise£ise 
at  the  bottom  of  them,  is  almost  always  favorable,  since  in  the  worst  case  the 
anomalous  condition  usually  disappears  gradually  of  itself  with  increasing  years. 

[Belladonna,  strychnia  or  nux  vomica,  or  a  combination  of  the  two,  are  often 
of  imquestionable  service.  If  the  enuresis  is  only  nocturnal,  belladonna  alone 
may  be  used,  either  in  a  single  dose  at  bedtime  or  three  times  a  day.  If  the 
enuresis  is  diurnal  also,  the  two  drugs  should  be  combined  and  given  three  or 
four  times  a  day.] 


CHAPTER  L 
AOUTH   ARTICULAR  RHEUMATISM. 

JEtiology. — Acute  urticulur  rheumatism  is  an  infr^Hous  disease.  Tliis  is  shown 
by  all  the  clinical  flinl  anatoniir'al  peculiarities  of  the  disease;  and,  although  th© 
Bpccific  oi^anic  pathogenetic  |x>isou  can  not,  yet  be  demonstrated,  still  this  Tiew  of 
the  disease,  which  wiis  tirat  bi*mig'ht  forwaitl  by  Hiiter,  is  the  only  one  which  cna- 
blee  us  properly  U\  iindei'stand  its  symptoms  and  cnui-se. 

Like  many  othoi'  infections  diseases,  acute  articular  rheumatism  is  often  indis- 
putably endemic  and  epidemic.  Acc«irding  to  Hirsch,  the  disease  is  most  preva- 
lent in  the  temperate  zones,  being;  much  rarer  in  cold  and  tropical  latitudes;  but 
even  in  Europe  it  is  by  no  means  uniform  in  its  fixjquency,  and  certain  districts  of 
Eng"land,  Belgium,  and  Russia  are  said  to  be  almost  exempt  from  it.  It  is  also 
|)ossible  to  ul>serve  epidemic  influences  "with  regard  to  the  fi^equency  of  its  appear- 
ance, as  already  intimated.  Here  in  Leipsic,  whei-e  articular  rheumatism  is  ont? 
of  the  riu>st  frequent  of  acute  diseases,  we  have  observed  for  years  tliat  at  certain 
times  there  are  only  a  few  cases,  while  at  others  there  is  a  striking  increase  in 
their  number.  Usually  attacks  are  most  prevalent  in  the  ^vinter  and  spring 
months,  but  again  it  is  sometimes  in  summer  that  the  disease  is  especially 
common. 

Among  the  exciting  causes  of  the  disease,  taking  cold  \s  always  mentioned  as 
of  first  imiiorlance ;  atid  in  fact  it  can  not  be  denied  that  the  influence  of  cold  does 
often  seem  to  contribute  to  the  occurrence  of  the  disease. 

This  result,  however,  seldom  follows  a  single  severe  exposure,  but  it  rather 
follows  persistent  causes,  and  in  particular  the  long-continued  influence  of  wet 
and  cold,  as  in  certain  occupations— for  example,  washing  and  scrubbing,  or  inhah 
iting  unhealthy  damp  dwellings,  and  the  like.  Tliis  explams  why  those  who  follow 
certain  callings  are  esi>ecially  subject  to  articular  rheumatism;  thus  servant -girls 
and  coachmen  are  frequently  victims  to  the  disease.  And  yet  it  is  possible  to 
regard  all  these  injurioiLS  influences  as  being  merely  indii^ect  causes,  inasmuch  as 
they  favor  the  development  or  aetiun  of  the  specific  roicro-organi-sms;  and,  further- 
more, it  is  by  no  means  exceptional  to  see  a  case  of  articular  rhcumatisiii  where 
no  history  of  exiwsure  to  cold  can  be  obtained. 

Sex  exerts  no  special  influence  upon  the  frequency  of  the  disease.  As  to  age, 
acute  articular  rheumatism  is  most  frequent  in  young  adults  between  fifteen  and 
thirty-five  yeai-s  of  age.  In  later  life,  and  particularly  in  old  age,  it  is  niurh 
rarer.  In  children  six  years  old  or  more  the  disease  is  not  especially  infrequeut, 
but  in  younger  children  it  occurs  only  exceptionally.  We  may  bo  permitted  to 
mention  a  single  interesting  case  which  we  met  with  here  in  Leipsic,  when"?  a 
child  who  died  when  only  a  few  days  old,  and  whose  mother  at  the  time  of  its 


ACUTE  ARTICULAR  RHEUMATISM. 


IH.I, 


birth  was  suffering  from  a  aeyero  attack  of  acute  articular  rheumatism^  was  found 
to  hare  multiple  purulent  arthritis. 

Much  lias  beeu  said  willi  regard  to  the  relatioiis  of  acute  articular  rheumatism 
to  other  acute  diseases.  We  must,  the wf ore,  call  pai"ticular  attention  to  the  fact 
that  the  joint  diseases,  vvhetlier  simple  or  multiple,  which  occur  after  scarlet  fever, 
gonorrhoea,  or  iu  connection  with  pueiiKJral  and  septic  dLseases,  as  well  lis  retient 
cases  of  secondaiy  s>T>hilts,  have  nothing  to  do  with  genuine  acute  rheumatism. 
In  cases  of  this  sort  the  trouble  in  the  joints  is  merely  a  special  localization  of  the 
general  disease;  and,  indeed^  the  circumstance  that  the  joints  are  a  favorite  point 
of  attack  for  infectious  diseases  may  Ix^  l>rought  forward  as  another  proof  that 
acute  articular  rheumatism  is  of  infectious  orig-in.  There  m,  however,  a  single 
atfection,  namely,  chronic  endocarditii,  ahtjut  whicli  the  facts  are  ditferent.  This 
disease  Ls  aitioloj^cally  idcnticul  with  acute  endocarditis,  and  therefore  %vith  acute 
rheumatism  {vide  infra).  At  least  this  m  true  in  many  cases,  although  probably 
not  in  all.  It  may  be  regarded  as  a  profjf  of  this  connection  between  the  two  dis- 
eases that  i>atients  with  chronic  cardiac  disease  are  osi>ecially  liable  to  attacks  of 
acute  articular  rheumatism.  Hei-e,  therefore,  we  have  a  genuine  articular  rheu- 
matism as  a  symptom  of  more  general  disease.  It  may  be  regardwl  in  some  sense 
as  a  fi*esh  acute  exact^rbatiou  of  this  disease,  localized  mainly  in  the  joints. 

A  very  noteworthy  fact  is  tlu*t  acute  articular  rheumatism  can  not  Iw  num- 
l>Gred  among  those  infectious  diseases  which  usually  occur  but  once  in  the  same 
individual.  Tliis  disease,  on  the  contrary,,  resembles  pneumonia  and  erj  sipelas,  in 
that  it  is  very  apt  to  occur  repeatedly  in  the  .same  person.  Acute  rheumatism, 
therefore,  even  when  it  ends  favorably  and  leaves  behind  it  no  evident  lesions, 
seems  txj  rendf'r  tlie  patient  more  liable  to  the  disease  than  he  was  befoi-e. 

Symptomatology. — The  chief  sympti^m  of  acute  articulai*  rheumatism  is  an  acute 
febrile  synovitis,  which  altnofrt,  always  at^'ects  several  joints.  The  syiiovitis  is 
asst>ciate<l  with  the  usual  local  phenomena  of  swelling  and  tenderness  in  tho  parts 
affected.  Often  this  ailiciilar  afTection  is  the  first  symptom,  anil,  indeetl,  it  may 
be  the  only  symptom  of  tlie  disease.  It  Is,  liowever,  by  no  means  exceiptional  fur 
tlie  arthritic  truuble  to  lie  preceded  by  certain  prodi'omal  or  initiatory  symptoms, 
as  is  true  of  other  infectious  disea.ses.  These  prodromuta  consist  either  of  a  slight 
general  malaise,  or  of  certain  local  symptoms.  It  is  not  rare  to  have  sore  throat, 
or,  a.s  we  have  repeatedly  had  opportunity  U-t  oJ)serve,  larjmgitis.  These  pre- 
monitory symptoms  are,  however,  generally  in.significaiit,  and  mB,y,  as  we  have 
said,  bo  entirely  absent. 

Tlic  articuliir  disturbance  is  almast  always  very  rapid  in  its  development. 
Some  of  the  larger  joints  are  usually  first  affected,  and  i>erhaps  those  of  the  lower 
extremities  somewhat  ofteuer  than  those  of  the  upper.  It  is  e.xti-emely  exceptional 
for  all  the  joints  that  are  affected  to  be  attacked  at  one  and  the  same  time.  It  is 
somewhat  chai*actcristic  of  acute  articular  rheumati.sm  that  it  "  jumps  fi-om  one 
,jf)int  tc-  anotlier."  To-day  this  joint  will  be  affected  and  to-morrow  that,  while  the 
joint  first  attax^ked  may  still  remain  diseased  or  imdergo  nipid  recovery.  Tlius, 
there  may  be  either  a  few  joints  affected  or  many,  in  varying  sequence,  and  they 
may  sometimes  be  affected  rapidly  and  at  other  times  more  slowly.  In  many 
of  the  milder  cases  the  dise^ise  is  an  extremely  temporary  one,  while  in  others  it 
may  attiicli  itself  most  pei-sistently  to  some  one  or  more  joints. 

Thero  is  usually  fever  in  addition  to  the  arthritis;  but  it  is  not  usually  very 
high,  seldom  exceeding  103°  (39*5°  C).  The  fever,  on  the  whole,  corresponds  with 
the  arthritic  phenoniena,  and  doas  not  pi-esent  a  curve  wliich  is  at  all  typical,  but 
one  which  is  irregidarly  remittent.  Wo  have  scarcely  ever  seen  the  disease  begin 
with  an  initial  rigfjr,  nor  are  the  so-called  "general  febi-ilesjnnptoma ''  of  headache, 
stupor,  and  subjective  feeling  of  heat  as  a  rule  at  all  markcnl  iu  acute  rheumatisu!. 
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This  indicates  that  the  eonstitutioTial  infection  does  not  as  a  rule  attain  great 
severity.  The  skin  is  uoticeably  inclmecl  to  perspiration,  but  the  perspiration  \b 
not  at  all  a  i-esult  of  any  sudden  fall  in  temperature  such  as  is  seen  in  other  dis- 
cassfi. 

The  course  of  the  disease  is  marked  by  alternate  ameliorations  and  ag^^raTa- 
tions  of  the  local  symptoms  and  of  the  fever,  and  lasts,  particularly  if  it  is  not 
treated,  one  or  more  weeks,  or  a  still  loujo^er  period.  Then,  as  a  rule,  the  symp- 
toms grachially  abate  and  convalescence  begins;  but  it  generally  is  te4ious  and 
frequently  inteiTupted  by  relapses.  In  other  cases,  however,  the  disease  contrasts 
strongly  with  this  simple  course,  for  articular  rheumatism  is  not^^riously  subject 
tr»  numerous  eomplicalions  au<l  peouliarities  in  its  course.  Tlie  protean  charatter 
of  the  disease  will  be  evident  upon  a  perusal  of  the  following  description  of  the 
symptoms  referable  to  tlie  ditfereut  organs  of  the  bfuly. 

Symptoms  referable  to  the  Difierent  OrgaEs,  and  Peculiarities  in  the  Course  o! 
the  Disease,  l.  Joints  and  Sheaths  of  the  Tendons.— The  favorable  termination 
of  most  cases  of  acute  articular  rheumatism  prevents  us  from  often  examining  the 
anatomical  changes  in  the  affected  joints:  but  there  can  he  no  doubt  that  in  most 
instaaces  the  trouble  is  merely  a  snnple  serous  synovitis — that  is,  an  inflammatioii 
of  the  sjTiovial  membrane,  with  an  exudation  into  the  cavity  of  the  joint  composed 
mainly  of  serum  with  but  Utile  adnn'xtuie  of  tlbrine  and  pus.  The  synovial  mem- 
brane itself,  in  the  cases  which  do  conic  to  autopsy,  is  usually  very  little  affecteil 
It  is  somcwliat  injected^  opaque,  and  thickened.  Necrosis  of  the  cartilages  is  seen 
only  in  severe  cases,  or  in  those  which  have  lasted  a  rather  long  while.  From  a 
clinical  standpoint,  the  articular  distm-bance  is  notice4ible  chiefly  for  the  pain 
which  it  causes  the  patient  u|x)n  every  movement  of  the  joint  and  any  pressure 
upon  it.  The  painful ness  is  often  in  striking  contrast  with  the  slight  apparent 
change  in  the  slriicture  of  the  joint,  for  a  joint  which  is  extremely  sensitive  may 
appear  to  be  scarcely  at  all  diseased.  Usually,  however,  the  joints  exhiVut  the 
signs  of  syntkvitis.  The  effusion  into  the  joint  prottuces  an  evident  swelling, 
which  can  be  seen  particularly  well  in  the  kne«s,  but  also  in  the  joints  of  the 
ankle,  wrist,  shoulder,  and  elbow,  and  sometimes  even  in  the  smaller  joints  of  the 
lingers  and  toes,  ptirticultirly  the  great  toe.  It  is  rather  exceptional  to  detect  swell- 
ing of  tlie  bip-joint.  It  sbuuhl  Ije  I'emembei'ed,  however,  that  the  swelling  in  the 
region  of  the  joint,  particularly  the  ankle  or  wrist,  is  «iften  less  the  result  of  a 
synovial  etfusion  than  of  an  inflanxTnatory  iieriarticular  redema.  This  oedema. 
for  example,  may  extend  over  almost  the  whole  posterior  surface  of  the  hand. 
The  joints  ai-e  by  no  means  invariably  the  only  parts  attacked.  Not  infrtHjuently 
thei-e  are  analogous  inflammatory  changes  visible  in  the  sheaths  of  the  tendons^ 
the  burs;i?,  and  perhaps,  in  many  cases,  even  the  fasciap  and  muscles.  The  skin 
over  the  affected  joiiit.s  often  has  an  inflammatory  blush,  which  is  usually  jmle 
red  and  spotted,  and  can  be  best  seen  at  the  ankle,  knee,  and  wrist  It  h.is  Ih-iii 
maintained  that  the  cutaneous  sensibility  is  diminished  over  the  joints  attVxti-^l. 
but  we  regai*d  tliis  as  a  mistake. 

As  might  be  expected,  the  numlx-r  of  Joints  attacked  and  the  sequence  in  which 
they  are  attacked  differ  greatly  in  diffei*ent  cases;  but  almost  invariably  a  number 
of  jomts  suffer,  so  that  any  monarticular  arthritis  should  not  be  regarded  as  rheu- 
matic except  after  careful  delil>ei*ation  (r«cf«?  ni/ra,  diagnosis).     It  should  be  miti 
that,  in  mild  cases,  there  may  be  only  two  or  three  joints  afFoctetl,  thes^e  ' 
usually  some  of  the  larger  joints  of  the  extremities;  and  of  these,  one  may 
much  worse  than  t!ie  others  that  their  participation  in  the  trouble  can  be  a^    i 
tained  only  by  careful  questioning  and  examination.    In  severe  cases,  on  the  « •!  i  -  r 
hand,  the  number  of  joints  attacked  is  often  very  great.     Such  patients  be<^<i  m 
extremely  helpless,  because  any  movement  is  })ossible^  if  at  all,  only  under  liit- 
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penalty  of  very  severe  suffering.  The  patient  usually  lies  with  bended  knees  and 
feet  curved  so  as  to  be  concave  on  the  plantar  surface^  and  screams  with  pain  at 
any  attempt  to  chano:e  his  position.  The  joints  of  the  trunk  sometimes  participate 
in  the  disease,  but  hardly  ever  except  in  the  severe  cases.  The  articulations  of  tlie 
vertebra?,  the  sterno-i'lavicular  joint,  the  articulation  of  the  lower  jaw,  and  the 
symphysis  pubis,  ai'e  particuhii'ly  apt  to  be  atfeeted.  The  fugritive  character  of 
the  arthritis  has  been  spoken  of  as  characteristic  of  acute  articulai*  rheuniatisra, 
and,  indeed,  it  is  not  infrcfpioiitly  the  case  that  comparatively  larje:c  swelliupfs  of 
the  joints  soon  abate  and  yield  to  new  disturbances  in  other  joints;  but,  on  the 
Other  hand,  the  disease  may  persist  very  ohstiuatcly  in  a  single  joint.  In  this  case 
one  joint,  or  rarely  several,  are  attacked  with  mai-ked  severity,  either  from  the 
start  or  subsequently  to  luilder  affections  of  other  joints,  and  often  remain  for 
weeks  swollen  or  painful  hmp:  after  all  other  symptoms  have  vanished. 

3.  Cardiac  Symptu^ls.— The  condition  of  the  heart  in  acute  articular  rheuma- 
tism is  next  in  importance  to  that  of  the  joints.  The  physician  sliould  therefore, 
in  every  caiie,  ev^en  the  mildeit,  maintitin  a  coutinuoiLS  watch  over  this  org^au.  In 
1836  Bouillaud  made  careful  auscultxt<>ry  investig'ations  in  this  disease,  and  was 
tlius  tlie  lirst  to  discover  that  tha  coui-se  of  acute  articular  rheuniatisra  is,  with 
noticeable  frequency,  aceompanied  by  encb)Ciirditis,  and  sometimes  even  by  peri- 
carditis. Complicatirins  of  this  sort  may  occur  in  any  case,  whetlier  mild  or  severe, 
or  may  be  absent  in  any  case,  even  the  worst.  They  may  develop  at  the  begijinin;; 
or  kttcr  on  in  the  course  of  the  dij!*ease.  Their  development  is  often  unattended 
by  any  subjective  symptoius,  so  that  they  can  bs  ivjcojartiixed  only  by  careful  phys- 
ical examination.  In  many  cases,  however,  the  onset  of  cardiac  disease  is  marked 
by  a  fresh  exacerbation  of  the  fever,  or  possibly  by  palpitation,  or  by  painful  sen- 
sations in  the  pnpcordia,  or  by  d^ispucea. 

We  will  consider  first  rheumatic  endocai'ditis.  This  is  sUmost  always  the  benign 
verrucous  variety  (see  pa^o  2TH). 

It  is  far  more  prone  to  att:ick  the  mitral  than  the  aortic  valves^  and  is  accord- 
ingly usually  botrayetl  by  a  blowtnjir  systolic  murmur  at  the  heart's  apex.  Uncor- 
inty  may  be  cast  upon  the  diagnosis  by  the  fuct  that  functional  murmurs  are 
not  very  infrequent  at  the  apex  of  the  heart  in  cases  of  acute  articular  rheuraa- 
tisui.  Wo  once  observed  a  case  of  '*  hyperpyinxtic  rheumatism  '*  {vule  infra)  where 
theiHJ  was  an  evident  murmur  of  this  sort  during  life,  and  yet  at  tlie  autopsy  we 
were  able  to  SLSSure  oui'selves  of  the  complete  integrity  of  the  canhac  valves. 
Even  an  expert  may  for  a  time  be  in  doubt  us  to  the  significance  of  many  cardiac 
mui'mni's,  and  this  explains  in  part  the  conflicting  statements  a.s  to  the  frntuency 
of  cardiac  complications  in  acute  rheumatism.  In  general,  one  may  say  that  such 
complications  occur  in  25  to  33  per  cent,  of  the  cases.  The  ultimate  I'esults  of  tliis 
entltjcarditis  we  do  not  need  to  describe  o^^er  again  in  this  connection  (see  the  chap- 
ters on  acute  and  chronic  endocaiilitisj.  Complete  recovery  Is  possible.  Often,  how- 
ever, the  lesion  gives  rise  to  a  chronic  endocai*ditis — that  is,  to  a  caixUac  valvidai" 
disea-se,  which  lasts  through  life. 

The  clcjse  cou'nection  between  endocarditis  and  the  arthritis  must  formerly 
have  seeme*d  very  puzzling,  despite  the  many  hypotheses  matle  to  explain  it.  If, 
however,  wo  I'cgard  acute  articular  rheumatism  as  an  infectious  diseas<»,  this 
obscurity  vanishes.  Acute  articular  rheumatism  is  plainly  not  a  merely  hxjal 
disease,  but  the  result  of  a  general  infection.     Th  '  "r  ]>athogenetic  matter  is 

not  on ly  pre^nt  in  the  joints  atf octod,  but  it  also  ci  i  t  the  b     ^,    It  is  there- 

fore easy  to  understand  why  the  valves  of  the  In-art  ^h»  it,  as  is 

the  case  in  so  many  infectious  diseases  (&ee  page  276  "tiea 

of  the  micro-orgarusms  in  question  pr*xlucc  a  t>  ar- 

diLis,  therefore,  is  not  strictly  a  *'  compUc'i  i.^, '' 
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Rheumatic  perirarclilis  is  not  infrequent,  although  less  commoD  than  endocar^ 
ditis.  The  ouly  certain  way  to  recogmize  it  is  hy  a  characteristic  frictiou-sound  ; 
and  even  when  this  is  heard  there  may  b«?  a  doubt  as  to  its  significance,  inasmuch 
as  fimotional  murmur's  are  not  infrequently  heaixl  at  tiie  bjise  of  the  heart.  The 
|)ericarditis  is  of  a  serofibrinous  n'.iluix,\  Sometimes  it  is  of  slight  severity  ;  but  it 
may  be  extremely  sevei-e,  with  a  lai'^'e  effusion  and  the  most  urgent  dyspncea 
(see  page  323).  In  rare  instances  this  pericarditis  proves  fatal.  Usually,  however, 
recovery  ensues,  although  in  severe  cases  there  may  be  obliteration  of  the  peri- 
cardial sac,  with  the  consequences  descril>ed  on  page  326. 

With  reganl  to  tlje  origin  of  the  pericarditis,  it  may  be  said  that  it  would  not 
be  impossible  for  the  pericartliiim  to  be  directly  infected  by  the  blood.  We  haTe 
reason,  however,  to  believe  that  in  nn^st  cases  the  infection  proceeds  from  the 
endocardium,  and  probably  in  the  great  majonty  of  cases  from  the  aortic  valves 
(see  pik^Q  ?y8).  It  is  not  always  {^Kjssible  to  prove  that  an  endocarditis  precedes  the 
pericLU'ditis,  but  yet  this  does  not  overtlii*ow  the  opinion  we  have  exjjrc^ssed,  inas- 
much as  many  cases  of  acute  endocarditis  do  not  betray  themselves  by  any  audi- 
ble murmurs. 

Wo  should  also  mention  that  there  may  be  functional  cardiac  derangement 
without  any  grave  anatomical  lesion.  We  have  already  spoken  of  the  functional 
murmurs.  There  may  also  be  a  rapid  and  iiTegular  pulse,  and,  in  rare  instances, 
attiicks  of  angina  pe<'toris  of  apparently  purely  nervous  origin. 

3.  Serous  and  Mucous  Membranes.— The  pleura  and  i>eritoneum,  as  well 
as  the  pericardium,  may  be  affected  in  articular  rheumatism;  so  that  it  was  for- 
merly often  maintainetl  that  acute  articular  rhenmatism  is  a  disease  of  the  serous 
membranes  of  the  body  in  general,  inclusive  of  the  joints.  Rheumatic  pleurisy  is 
much  rarer  than  either  end«x."arthtLS  or  pericarditis;  and  rheumatic  jjcritonitis  is 
i-arer  still.  The  pleurLsy,  at  least  in  most  instances,  is  pro|>agated  directly  from 
an  inflamed  pericanlium;  and  in  the  sitme  way  the  peritoneum  may  become 
infected  from  the  pleura  by  way  of  the  tliaphragm.  Few  of  these  severe  cases,  pre- 
senting a  simultaneous  inilaujination  of  several  serous  mendiranes,  occur,  now 
that  the  salicylic-acid  treatment  has  Iwen  introduced.  We  do  not  say  that  it  \s 
absolutely  impossible  for  a  pleurisy  or  a  peritiinitis  to  occur  in  rheumatism  witli- 
out  inflammation  in  any  other  serous  cavity,  but  such  an  occurrence  is  ejclremeJy 
rare. 

The  mucous  membmnes  are  seldom  greatly  affected  in  acute  articular  rheuma- 
tifim.  As  has  already  been  stated,  a  catnrrh  of  tlie  phaiynx  or  larynx  sometimes 
occurs  in  the  beginning  of  the  tliseaso.  Bronchitis  is  often  spoken  of  by  the  older 
authors;  b^it  it  is  proljably  in  many  cases  not  due  directly  to  the  rheumatism,  but 
it  is  a  complication,  just  as  in  any  disease  attended  by  great  prostration^  T>" 
itomach  and  intestinal  canal  are  seldom  especially  aifecte<l. 

4.  Skin. — Cutaneous  phenomena  are  not  infrequent  in  the  course  oi  aoiit»' 
articular  rheumatism.  A  pi-oniineiit  symptom  of  the  disease  is  tlie  tendency  to 
pntfuse  pei*spirati<jn.     Tlie  pei-spimtion  often  has  a  sti'ongly  acid  odor  and  reac- 

,  tion.  Many  patients  exhibit  an  abundant  crop  of  sudamina,  the  back  in  particu- 
lar being  sometimes  cntii-ely  covered.  Sometimes  there  are  other  cutaneous 
eruptitnia.  In  a  whole  series  of  cases  we  observed  erythema  nodosum.  This 
affected  the  lower  ejctremities  more  than  the  ujtper.  Urticaria  is  not  very  infit^ 
queut,  while  herpes  labialis  has  been  very  rai*e  in  our  ex]ierience.  It  is  well 
known  that  artlmtic  affections  and  the  so-called  *' haemorrkigic  thseases  "  are  in 
many  ways  related  to  ea^^h  other;  and  it  is  tlierefore  an  interesting  fact  that 
extensive  hsemorrliagic  disturbance  of  the  skin  also  occurs  in  connection  with 
acute  articular  rheumatism,  as  we  have  repeated ij'^  had  opportunity  to  obaerv*. 
We  have  seen  several  cases  of  hiemorrhagic  urticaria:  wheals  appear  upon  the 
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skiu,  and  a  liaemorrha^  takes  place  into  their  centers  and  spi'eadjs  gradually. 
There  may  also  be  simple  cutaneous  et'chymoses.  These  may  in  severe  cases  be 
mcivly  one  symptom  of  a  general  ha^iiiorrhag'ic  diathesis,  with  haemorrhages 
fi*om  nmt'Diis  membranes.  The  occurrciicL*  <if  these  symptoms  again  ix>tuts  most 
,  clearly  to  the  infectious  character  of  acute  articular  rheumatism. 

6.  The  Muscles  and  Nervous  System.— The  condition  of  the  muscles  is  very 
important  in  many  eases  of  acute  polyarthritis.  They  are  often  quite  painful  on 
pressure,  nnd  apparently  somewhat  ewollen  about  a  joint  that  has  been  long 
affected.  The  muscular  ati*«>phies  and  muscular  paralyses  that  often  remain  after 
the  arthritis  is  well  arc  es}>ecia)ly  imjwrtant. 

Accoi-ding-  to  a  general  law,  there  are  certain  definite  trophic  relations  between 
a  joint  and  the  muscles  belong'ing'  to  it,  whereby  almost  every  severe  and  persistent 
disease  of  the  joint  is  necessarily  followed  by  an  ati-ophy  ai  the  affected  muscles. 
The  extensoi's  of  the  joint  are  often  most  affected  by  this  atnipliy.  This  atrophy 
hiis  lonjs^  been  recop^nized,  and  was  fonruerly  regarded^  particularly  by  surgeons,  as 
merely  the  result  of  iuacliTity  of  the  mus<.*les — '*a,ti*ophy  from  disuse";  but  this 
view  is  certainly  erroneous.  We  do  not  know  its  precise  caiLse,  but  it  is  without 
doubt  the  result  of  tlae  disease  of  the  johit,  and  may  therefore  be  termed  "  muscu- 
lar atrophy  of  arthritic  origin."  If  an  attack  of  acute  articular  rheumatism 
afl'oct.s  any  one  joint  for  a  long  period  there  is  a  secondary  atrophy  of  the  corre- 
sponding muscles.  This  is  seen  most  often,  and  in  its  mo.st  typical  form,  where 
there  is  ol)stinate  trouble  in  the  shoulder- joint,  tlie  deltoid  becoming  extTemely 
atrophied.  This  atrophy  of  the  muscles  may  contribute  largely  to  the  sum-tokil 
of  fuTietioTial  derangement.  We  have  repeatedly  seen  cases  where  the  patient 
could  hardly  lift  his  arm  at  all»  although  the  inflammation  of  the  shtjulder-jaiut 
had  passed  away,  and  that  without  leaving  any  anchylosis.  It  is  therefore  en- 
tirely justifiable  to  speak  of  a  rheumatic  paralysis.  We  have  seen  similar  nmscu- 
lar  paralyses  after  acute  articular  rheumatism  in  the  rest  of  the  muscles  of  the 
upper  arm,  also  in  the  fpiadricejis  extensor,  and  once  in  the  serratus  magnus.  The 
explanation  given  by  Charcot,  that  the  cause  of  the  atii)phy  is  a  "  reflex  "  implica- 
tion of  the  trophic  centers  in  the  cord  which  starts  from  the  joint,  seems  to  us 
hardly  siitisfactory.  There  are  probably  loctil  disturbances  of  nutrition,  and 
sometimes  apparently  a  direct  extension  of  the  inflaramafxjry  process  from  the 
joint  to  the  neighboring  muscles.  It  is  noteworthy  that  the  atrophied  muscles 
res]x>nd  pi*omptly  to  the  faradic  current,  and  never  exhibit  the  reaction  of  degen- 
eration. 

Chorea  (vide  aupra,  page  780)  may  be  a  sequel  of  acute  articular  rheumatism, 
and  it  is  f>ne  of  the  nervous  symptoms  which  may  arise  in  connection  ^\ith  it. 
This  complicati4}n  is  seen  most  frecpienlly  in  children.  Endocarditis  may  accom- 
pany it,  but  it  does  not  always  do  so. 

There  are  certiiin  peculiar  ca.ses  of  acute  articular  rheumatism  which  excite  the 
greatest  interest.  In  these,  very  severe  cerebral  s\^nptoms  ai'C  developed,  often 
most  acutely.  They  are  therefore  called  "cerebral  rheumatism";  or.  as  they  are 
almost  always  characterized  by  an  extrooi-dinartly  lijgh  temperature,  another  name 
is  *' hypeq>yretic  ariieular  rheumatism,"  In  these  cases  the  disease  may  exhibit 
severe  nervous  symptoms  from  the  start,  particularly  delirium;  or  it  may  at  first 
run  an  appai*ently  favorable  course,  and  not  change  for  the  worse  until  after  sev- 
eral days,  or  eveti  at  a  later  |>eriod.  The  change  may  Im?  quite  abrupt.  The  tem- 
perature rises  to  104°  or  106°  (40°— 11°  C.).  There  are  great  uneasiness,  delirium, 
and  sometimes  also  signs  of  mritor  irritation,  such  as  general  convulsions,  or  tonic 
spasm  of  the  extremities,  or  trismus.  The  face  grows  pale  and  cyanotic,  the  pulse 
small  and  extremely  rapid.  Witli  slight  interniptions,  the  temperature  continues 
to  rise,  and  attains^  107-5*  to  109'5'  (42M3''  U).    This  great  rise  is  most  apt  to 
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occur  just  before  deatk,  and  ttiere  inav  be  a  still  further  increase  of  tempeiatiwo 
aft^r  death  occurs.  As  has  been  implied,  the  lorniination  is  usually  unfavorable; 
It  is  only  in  exceptional  eases  that  recovery  takes  plaee. 

It  has  been  stated  that  cerebral  rheumatism  attacks  mainly  hard  drinkers  and 
other  individuals  whose  nervous  system  has  l>een  pre%^iously  impaired ;  but  our 
own  experience  does  not  confirm  this  view.  No  case  is  absolutely  secure  fixjra  the 
occurrence  of  hyperpyrexia;  hut  it  is  a  very  rare  phenomenon,  occurring  perhaps 
once  in  several  hundred  cases.  On  post-morteni  examination^  the  bruin  seldom 
shows  any  chan^  in  these  cases  of  cei'ebral  rheumatism.  We  are  therefore 
oblig'cd  to  ret^ard  the  condition  as  the  result  of  an  unusually  severe  iufectimj, 
affectiuj^  chiefly  the  intellectual,  motor,  and  thermal  centers.  Cases  have  also 
been  reptirted  where  theit?  have  been  actual  anntomical  lesions  of  the  brain — in 
particular,  puniletit  meninjj^tis.  Probably,  however,  most  of  these  case*  were 
falsely  diaj^osticated,  the  observer  havinjr  confounded  articular  rheumatism  with 
epidemic  mRnin^tis,  pyaemia,  and  similar  diseases.  Of  course,  if  there  be  endocar- 
ditis, cerebral  embolism  is  }x>ssible.  Mental  deranjEfements  deserve  a  brief  men- 
tion. They  rarely  occur  during  the  course  of  the  disease,  but  are  somewhat  more 
frequent  after  it  has  terminated.  We  may  have  either  melancholia  attended  witli 
marketl  exciteraout  or  anxiety,  or  a  more  general  insanity.  The  prognosis  is  u»\i' 
ally  favorable. 

6.  Other  Viscera. — Other  parts  of  the  body  than  the  heart,  the  serous  mem- 
branes,  and  the  brain,  are  seldom  much  affected  in  articular  rheumatism.  Lobar 
pneuiiionia  occurs  only  in  especially  severe  cases,  but  in  such  it  may  attain  quite  a 
considerable  development  and  tx.'casion  gi-eut  dyspnoea.  It  usually  requires  quite 
along  while  to  recover  fmin  it.     L^ibular  inhalutiou-pueunionia  uuiy  also  > 

i n  sevei*e  cases.     Acute  nephritis  hu^  certainly  sometimes  occurred,  but  it  i^ 
tremely  raiT.    The  spleeu  may  be  somewhat  swollen,  but  it  is  not  the  rule  to  iind 
a  splenic  tumor,  such  as  is  present  in  other  acute  infectious  diseases. 

7.  CtENERal  Symptoms. — In  many  cases  the  general  condilion  of  the  patient  i* 
but  little  affected,  but  in  othei-s  the  disease  seems  t<i  exert  a  peculiar  inilueuce 
upon  the  constitution.  This  may  show  itself  in  a  striking  anjemia:  and  we  have 
observed  this  repeatedly  where  there  was  no  cardi^lc  complication.  AimtL  f 
much  nioi'e  danjjeitius  but  extremely  rare  complication  has  already  been  \>f  .< 
referred  to,  namelTf,  t!ie  fKTurrencc  of  a  f^enerdl  luemoiThajjic  diathesis.  T' 
almost  always  associated  with  hich  fever  and  g-reat  prostration,  and  is  usi.i  .. 
fatal. 

Course,  DnratlOEf  and  Prognoaia.— Acute  articular  rheumatism  may  be  described 
as  generally  a  lienign  disease,  for  it  usually  terniinales  in  recovery.  It  is  only  in* 
very  few  cases  that  an  unfavorable  termination  takes  place  iunuetliately,  whether 
as  the  result  of  pericarditis  or  other  severe  cardiac  complication,  or  from  hj-pcr- 
pyrexia,  or  the  development  of  a  general  ha»morrhagic  diathesis.  The  enbre  dura- 
tion of  the  disease  varies  greatly  accor*Ung  to  its  severity.  There  are  mild  cascis 
which  terminate  iu  a  few  days;  and,  on  the  other  hand,  the  disease  may  be  very 
tedious,  last'mg  for  weeks  and  months,  and  finally  mei-ging  into  chronic  articular 
rheumatism.  Quite  often  the  violent  symptoms  experienced  at  first  disappear 
qui(<e  rapidly,  but  only  to  be  replaced  by  such  milder  ones  as  pain  and  stiffness  vt 
the  joints — these  latter  persisting  for  a  long  while.  It  is  a  general  i-ule,  \hM  the 
severity  and  persistency  of  the  case  correspond  with  the  nund)er  of  joini- 
but  to  this  rule  thei-e  are  numeixjus  exceptions.  The  disease  may  p«  j 
great  obstinacy  in  a  single  joinL  It  need  hardly  be  said  that  tlie  duration  ot  (be 
disease  is  gre-atly  modified  by  the  occurrence  of  complications,  cardiac?  or  other' 
wise,  and  such  sequelse  as  muscular  atrophy,  anchylosis  of  the  joints,  or  chorea. 
The  most  important  of  all  sequela:  is  cardiac  disease,  and  this  must  alwrny^^  be 


ACUTE  ARTICULAB  RHEUMATISM. 


907 


considered  in  giving  a  prognosis;  for,  aJth<nigh  Oie  disease  as  such  does  in  most 
instaurcs  terminate  in  recovery,  yet  too  often  it  gives  rise  to  a  tedious  and  usually 
incurable  tlisease  of  tlie  heaj't.  It  is,  liovvever,  true  that  complete  recovery  f»*oni 
the  acute  endocarditis  seen  in  articular  rheunialinni  is  possible,  but  in  a  large 
majority  of  cases  recovery  is  not  comi>lete,  lunl  tbe  acute  passes  into  a  chronic 
entl<x*aitlitis.  In  these  cases  the  canliac  symptotUM  ntay  be  developed  directly,  so 
that  the  patient  at  once  begins  to  complain  of  palpitation  and  shortness  of  breath; 
or  he  may  seem  to  regain  his  health  completely,  and  a  mummr  which  the  physi- 
cian alone  can  detect  may  be  the  only  sign  of  the  incurable  injury  which  the  bo<ly 
has  suliered.  The  patient  may  feel  perfectly  well  for  years  after,  and  then  at  last 
begiu  to  suffer  from  the  failure  of  compensation  (see  page  28;^  et  fieq.). 

DiagnosiB. — Most  cases  of  articulai*  rheumatism  can  be  easil.v  recognized,  for 
the  acute  occujTence  of  pain  and  swelling  in  several  joints  is  sufficiently  charac- 
teristic of  the  disease.  It  should  nevertheless  be  lK>me  in  niiuil  that  articular 
swelling  may  also  take  place  in  the  course  of  other  dis<?ases,  and  that  mistakes 
in  diagnosis  are  by  no  means  impossible.  Where  there  are  grave  constitutional 
symptoms  with  fever  from  the  start,  we  should  not  forget  the  possibility  of 
^yeemia,  or  of  acuto  osteomyelitis,  since  these  att'ections  occasionally  give  rise  lo 
le  swelling  of  several  joint^s.  In  such  cases,  however,  careful  attention  io  the 
further  course  of  the  disease  will  generally  enable  us  to  see  that  we  c^m  not  be 
dealing  with  a  wimple  acute  articular  rheumatism.  Again,  after  childbirth  there 
may  Ix'  swelling  of  the  joints,  of  septic  origin,  and  therefoi-e  entirely  independent 
of  any  genuine  rheumatic  infection. 

If  a  single  joint  Ik;  attacked,  the  diagnosis  of  articular  rheumatism  must  be 
.inade  with  extreme  caution.  These  monarticular  inflamniatirms  often  prove  to  be 
>mething  entirely  ditferent,  namely,  fungous  diserse  of  the  joint,  or  an  asten- 
myelitis.  The  artlii-itis  which  follows  gonorrhcea  is  also  sometimes  monarticular 
«atieeting  especially  the  knee-joitU),  or  at  any  rate  it  is  confined  to  the  lower 
extremities;  and,  in  conclusion,  it  sboiiid  be  stilted  that  it  is  not  very  rare  to 
observe  imin  and  swelling  in  various  muscles  and  joints  at  the  conmienoeraent  of 
the  seconthiry  stage  of  syphilis,  simulating  an  acute  firticidar  rheumatism. 

Sometimes  the  diagimsis  is  doubtful  in  those  Ciises  which  pi'esent  cuL'meoua 
eccbymoses  (purpura  and  peliosis)  and  erythema  nodasnm,  l>ecause  we  may  be 
unable  to  determine  whii'h  slionld  l>e  regarded  as  the  primai'y  symptoms  and 
which  the  secondary;  but  in  these  eases,  after  all,  it  is  often  merely  a  question  of 
uomenclatuj-e,  and  the  l»est  way  is  to  follow  the  rule  that  the  greater  should  include 
the  less. 

Genuine  gout  {q,  v.)  can  usually  be  readily  diagnosticated  fi-om  articular  rheu- 
matism by  its  localization  in  the  toe,  and  by  the  gastric  and  other  symptoms 
which  attend  it. 

Finally,  we  must  mention  that  acute  multiple  netiritis  {q.  v.),  beginning  with 
fever  and  sevei*e  pain  in  the  extremities,  may  somelinies,  if  we  are  not  suthcieutly 
c  ireful,  be  mistaken  for  polyarthritis. 

Treatment. — Acutt^  articular  rheumatism  is  one  of  the  few  diseases  for  which 
we  pi.^sess  an  undoubtedly  specific  and  universally  accepted  remedy.     Kolbe  sug- 
gcstetl  its  use,  and  since  1876  it  has  been  largely  employed  upt>n  the  recommenda- 
tion of  Strieker,  Bu.ss,  and  others,  for  articular  rheuuiatism.     This  remedy  is  sali- 
cylic acid.     Although  this  medicine  does  not  in  all  ca.s?os  prmluce  its  surprisi 
fa%'omble  results  with  equal  rapidity  and  completeness,  yet  it  almost  invai 
does  proiluce  a  decided  and  beneficial  effect  upon  the  disease.     Wo  might  even 
say  that  this  influence  h  so  constant  that  where  salicylic  acid  pmves  en* 
inetficient  in  a  fresh  case,  such  failure  throws  doubt  upon  the  correotnei 
diagnosis.    Thus,  where  there  is  monarticular  arthritis  dependent  upon 
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cause,  the  remedy  has  hardly  any  benefttial  influence.  The  same  i»  true  with 
regard  to  affections  of  the  joints  connected  with  gonorrhoea,  pyaemia,  and  similar 
troubles.  In  genuine  acute  articular  rheumatism,  on  the  other  hand,  the  sahcii  lt<- 
acid  treatment  is  so  superior  to  any  otlier  that  it  is  the  first  duty  of  the  physician 
in  every  ca-se  to  give  this  remedy  a  fair  trial. 

There  arc  but  two  preparations  of  salicylic  acid  nseil  in  rheumatism — the  pun* 
acid  and  its  sodium  salt,  salicylate  of  sodium.  Each  of  these  two  renieilies  ha.s  iu 
peculiar  advantages,  but  the  specific  influence  of  each  is  about  the  same.  Bali 
cylic  acid  should  never  bo  prescril>ed  in  solution,  hut  always  in  capsules,  nstially 
containing  ten  giiiins  (grm.  0  50).  In  this  way  the  salicylic  acid  c^m  Ik»  taken  hv 
almost  any  patient  quite  easily,  esi)ecially  if  a  little  water  or  milk  Ix-  drunk  ;ifi'  ^ 
each  dose.  Adults  should  reci?ive  ten  grains  every  hour  until  {il>out  one  or  i  .  ■ 
drachms  (grm.  5-8)  have  been  aduiinistei'ed.  Usually  there  will  by  tliis  time  U- 
a  very  decided  abatement  of  the  ailieular  jMiin  and  swelling,  while  on  tlie  othi*r 
hand  there  will  also  usually  be  such  toxic  *\sal  icy  lie  symptoms"  ivide  infra)  JL^ 
to  forbid  its  further  use.  The  salicylate  of  sodium  is  best  exhibited  in  single  Xturp- 
doses  of  a  dmclmi  to  u  drachm  and  a  half  fgrm.  4-0),  each  dose  being  given  with 
about  an  c»uuco  (grm.  20-^0)  of  pcpjH'nnint  water.  The  quite  disagreeable  tu.ste  of 
the  medicine  is  only  exaggerated  by  the  addition  of  such  things  as  syrup  or  fluid 
exti-act  of  licorice,  added  for  the  sake  of  elegance;  but  the  simple  solution  in  pep 
permint  water  is  quite  well  taken,  at  least  l>y  most  patients.  It  is  a  very  good  phm 
to  give  salicylate  of  sotlium  in  a  glass  of  Hungarian  wine,  or  in  strong  black  cotfrr 
without  sugar.  The  advantage  of  the  salicylate  over  the  pure  acid  consists  in  its 
Ix'iog  possible  to  give  a  larger  dose  at  (me  time,  so  that  it  need  not  be  taken  morr 
tlian  two  or  thi'ee  times  a  day.  In  gen^'ial,  the  amount  given  in  twentj'-four 
horn's  should  not  exceed  two  and  a  half  druchnis  Igrm.  10; ;  one  and  a  half  to  two 
drachms  (grtn.  0-fl)  may  sufTice.  For  children  the  dose  is,  of  course,  smaller,  say 
five  gi»ains  of  salicylic  acid  (grm.  030),  or  half  a  drachm  to  a  drachm  (grm.  2-4) 
of  the  sodium  salt. 

Which  of  these  two  prepamtions  shall  be  employed  is,  as  has  been  stated,  of 
little  consequence.  We  our^:elves  usually  pres<'nl:>e,  at  first,  capsules  of  .«alicylic 
.'»cid  to  be  taken  hourly,  as  being  most  agreeable  tn  the  patient;  but  if  our  first 
visit  be  made  in  the  evening,  we  prescribe  a  single  large  dose  of  a  drachm  to  a 
drachm  and  a  half  (grm.  4^0)  of  salicylate  of  sodium,  so  that  the  patient  may  not 
be  disturbed  every  hour  through  the  night  in  order  to  take  medicine.  It  is  of  leu 
possible  to  give  the  two  remedies  in  alternation.  Tins  is  a  good  way  later  on  in 
tlie  diseai*e,  when  the  patient  has  ah'eady  acquii-ed  a  distaste  for  the  medicine 
In  such  cases  also  it  may  be  desii'able  to  givo  the  salicylate  of  soilium  a&  an 
enema.  Aliout  two  and  a  half  drachms  should  lie  given,  in  two  ounces  of  w.st*  r 
igrm.  10  and  t>0).  There  is  no  doubt  that  the  specific  effects  can  be  obtmutxi  ia 
this  manner. 

The  benign  influence  of  this  remedy  uix>n  the  disease  is  apparent  in  many 
fresh  cases  as  early  as  ten  to  eighteen  hours  after  treatment  begins;  and  it  is  oftcQ 
asUmishing  to  see  how  soon  a  patient,  who  liefore  lay  helples  and  complaining, 
becomes  free  from  pain  and  able  to  move  his  limbs.  It  must  l>e  confessed,  how- 
ever, tliat,  apart  from  its  taste,  salicylic  acid  may  piTKhjce  disagi-eeable  incidem.^1 
effects.  In  the  first  place,  there  may  be  nausea  with  epigastric  distress,  and  ♦'vi  n 
vomiting.  Tinnitus  aurium  may  be  exceedingly  troublesome,  and  may  be  at- 
tended with  marked  vertigo.  In  somewhat  rarer  instances  tlie  mind  is  eepeoiulU 
affected.  Young  girls  in  particular  are  often  p€M?uliarly  excited;  hut  the  ft 
of  mind  is,  however,  in  general  a  cheerful  one.  After  large  doses  there  mav  L^ 
an  lu-tual  ''salicylic  delirium."  It  should  also  l)e  said  that  respiration  may  br 
aifected,  becoming  very  deep  and  rapid  (salicylic  dyspno^d).     All  these  incideutjU 
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effects,  and  particularly  tlie  oausca  and  ringing  iii  the  ears,  render  diflQcult  the 
employment  of  the  remedy  in  tliose  large  doses  which  alone  are  of  any  benefit. 
TliLs  is  tho  moi'e  uufortimate,  as  it  is  often  very  desirable  to  employ  salicylic  acid 
persistently. 

Al though  it  Ls  not  exceptional  to  have  the  Hymptoms  almost  entirely  vanish 
at  the  end  of  one  or  two  days,  yet  it  is  only  in  the  minority  of  citses  that  the 
entire  t>rocess  ends  with  tJiis  wlease  from  pain,  Thei-e  is  very  often,  sooner  or 
later,  a  relapse,  with  fresh  pain  or  even  fresh  swelling-  in  one  or  more  joints.  It 
has  been  rocommended  to  continue  the  salicylic  acid  in  smaller  doses  for  some 
time,  in  order  to  avert  such  relajjses;  but  of  late  we  have  abandoned  this  method, 
for  the  reiison  that  these  small  dttses  do  not  prevent  the  return  of  the  disorder,  but 
ai*e  calculated  to  give  the  patient  a  strong"  dislike  to  the  remedy,  and  lessen  his 
coufldence  in  it.  We  therefore  recommend  to  stop  tlie  medicine  entirely  as  soon 
as  the  pain  ceases,  and  to  guard  the  piitient  as  much  as  possible  from  i-elapses  by 
preventing  his  catching  cold  (nde  infra).  If  there  be  fresh  pain,  we  should  at 
once  resume  the  acid  or  its  salt  in  large  doses,  and  thus  we  will  very  frequently 
be  able  tt>  cut  shfjrt  the  relapse  at  once. 

[One  other  salicylic  compound  deserves  mention— the  oil  of  winl^rgreen;  this 
has  been  iise<l  largely  by  Kinnicutt,  who  fiutls  it  etRcacious,  easy  to  take,  ami  not 
likely  to  produce  the  unpleasant  symptoms  which  s<muftimes  follow  the  com- 
pounds in  moi'e  general  use.  It  is  given  in  doses  of  ifl  x-xv  every  two  hom-s, 
either  in  milk,  on  sugar,  or  in  capsules. 

The  salicylic  treatment  markedly  diminishes  the  pain  and  fever,  shortens  the 
time  spent  in  bed  by  four  or  five  days,  docs  not  shorten  tho  time  spent  iu  hospital, 
and  seems  to  have  little  or  no  influence  un  the  cardiac  complications.  The  full 
alkaline  tiHi-atment  does  not  curtail  the  pain  and  fever  in  the  same  degree,  but 
floes  seem  to  afFor*l  some  protection  against  the  heart  affection,  and  to  shorten  the 
stay  in  hospital  scvci-al  days. 

A  combination  of  the  salicylic  and  alkaline  treatments  seems  thei'efore  rational, 
and  it  has  been  adopted  by  the  editor  for  some  years.  Citrate  of  potash  is  given  in 
sufficient  doses  to  produce  and  maintxiin  alkalinity  of  the  urine,  Tho  salicylic 
compound  is  given  at  fii*st  in  full  doses,  which  are  diminished  iu  size  and  frequency 
with  the  conti-ol  of  tlie  articular  symptoms,  but  are  not  omitted  entirely  until 
recovei-y  is  practically  comi»lete.  The  editor  is  inclined  to  believe  that  iN'hipse  is 
less  common  if  the  .system  l^e  kept  somewhat  under  the  influence  of  the  drug. 
Salicin  is  often  perfectly  well  borne  when  the  sodium  salt  causes  gastric  irritability, 
and  fciie  oil  of  wintergreen  is  another  form  which  has  advantages  in  some  cases.] 

Despite  tho  admirable  qualities  of  salicylic  acid,  it  must  be  confessed  that  we 
can  not  always  bring  about  a  rapid  and  complete  ciu^e  of  the  disease  by  this  rem- 
edy. There  are  cases  where,  aUhough  at  fli-st  evident  improvement  follows  its 
use,  relapses  continually  recur,  or  the  disease  fastens  iUelf  ol)stinately  in  .single 
joints.  In  such,  the  continued  use  of  salicylic  acid  proves  almost  miavailing,  and 
indeed  the  patient  can  haiilly  Ijie  persuaded  to  take  it.  In  these  cases,  and  also 
when  the  salicylic  pi-eparations  are  ill  borne  or  cause  unpleasant  attendant  symp- 
toms, antipyrine  is  the  best  substitute.  Many  physicians  therefore  often  prescribe 
it  fmm  the  first  in  place  of  salicylic  acid,  although  we  think  the  action  of  tlie 
latter  upon  acute  articular  rheumati.sm  is  greater  than  that  of  antipyrine.  We 
should  give  antipyrine  in  doses  of  fifteen  grains  (grm,  1)  several  times  a  day  in 
water  or  wine.  Us  attendant  symptoms  (sweating,  nausea,  and  sometimes  an 
eruption  like  measles)  are  usually  v^ithout  special  si^*nilicance.  aud  its  intluence  on 
the  articular  pains  is  often  so  favorable  that  the  remedy  is  of  much  value  in  tb 
treatment  of  protracted  rheumatism.  Antifebrinc,  in  doses  of  four  to  seven  gr- 
(grm.  (]'25-0*30),  seems  also  to  have  a  certain  favorable  action  in  joint  aiTec 
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but  it  is  distinrtly  inferior  to  aTjtipyrtiie.  Sahli  has  reconimendwl  salol  (Balicj- 
acid,  plienyl  etber),  which  deserves  more  coDfidence;  it  is  given  in  fifteen-grain 
igrm.  1)  powders  several  times  a  day  (five  to  eight  powders  a  dayj.  We  are 
often  con)peIled»  especially  in  articular  rheuoiatism  which  has  frequent  relapses, 
to  try  iu  turn  the  different  remedies  nientionetl. 

There  are  still  other  internal  retuedies  which  should  be  b'ied,  but  their  effect* 
are  rarely  satisfactory.  Most  important  among  these  are  iodide  of  potassium 
aud  the  prepaj'atioiis  of  colchienm  (tiDclui"e  of  colchicum,  twenty-five  to  forty 
drojxs  several  times  a  ilay).  Numerous  oilier  remedies  have  been  recommended, 
and  they  were  formerly  lai*gely  employed,  but  at  present  they  iire  ahnost  aliaii- 
doned.  Among  these  are  large  dostra  of  the  alkalies  (such  as  bicarbonate  of 
soda),  trimcthylaminc,  voratrine,  and  quinine.  Local  treatment  of  the  diseased 
joints  is  far  more  iin[)ortaut  and  effective  in  such  cases.  Properly  exc 
massage  deserves  special  mention,  as  its  effects  ai'e  often  very  brilliant,  i 
tricity  also  may  have  a  bonoflcial  effect,  particularly  the  galvanic  current.  We 
would  caution  against  the  too  early  use  of  wanu  baths,  as  these  often  aggravate 
the  pain  instead  of  mitigatiug  it.  Staaro  baths  are  sometimes  very  benetioial 
but  tliey  may  also  do  harm,  and  they  should  therefore  be  given  only  when  the 
acute  inflammatory  symptonis  have  entirely  vanishes!,  leaving  behind  only  stiff- 
ness and  tenderness  in  the  joints. 

The  application  of  an  ice-bag  in  genuine  articular  rheumatism  is  seldom  neces- 
sary, but  it  may  .sometimes  be  desirable  whei'e  there  are  violent  and  obstinate  syuip- 
toms  of  acute  inflammation.  Warm,  moist  applications  are  useless,  if  not  harmful 
in  acute  cases.  In  the  advanced  stages  of  subacute  cases  a  wet  pack  may  afford 
some  relief.  Painting  the  skin  over  (ho  joints  with  tincture  of  iodine  pTxxlucijs  no 
effect  in  acute  cases,  and  even  in  the  chronic  ones  it  is  probably  mainly  a  sub- 
jective remedy.  Some  ofceervers  report  Ihat  injections  of  carlxdic  acid  beneath  the 
skin  of  the  affected  joints  greatly  i*elieve  the  pain.  A  Pravaz's  syringtjful  (thir- 
teen minimsj  of  a  one-per-cent.  solution  may  be  injected  one  to  three  times  a 
day.  We  ha%'e  had  no  personal  exi>erienc*  witli  this  remedy.  In  all  severe  vnse» 
careful  attention  should  be  given  from  the  start  t«  maintaining  a  correct  position 
of  the  diseasetl  joints.,  Iwcause  of  the  possibility  of  anchylosis.  Before  salicylic 
acid  was  introduced,  "the  ti-eatment  of  articulai-  rheumatism  with  splints*'  was 
largely  and  very  advantageously  employed.  The  use  of  salicylic  acid  has  greatly 
diminishetl  the  necessity  of  sucli  procedure,  but  eveu  now  it  is  sometimes  required. 
It  is  often  possible  to  give  the  patient  great  relief  by  applying  a  suitable  pasUr 
board  or  wooden  splint  to  an  affected  extremity. 

General  hygienic  and  dietetic  treatment  slvould  not  be  undervalued  An 
equable  temperature  should  be  carefully  maintained  in  the  sick-ixwrn,  inasmuch 
as  cold,  or  draught^s,  or  moisture  have  very  often  beexi  found  to  exert  an  evil 
inlluence  upon  the  disease  and  excito  fi-esh  pain.  The  patient  should  tlien»fore 
be  kept  warm,  and  it  is  .sometimes  advantageous  to  wrap  up  the  affected  joinf-H  in 
cotton  batting.  It  i.s  of  gi*eaL  importance  that  even  in  the  mildest  cases  the  p;i! 
should  be  strictly  conlinetl  to  bed,  and  he  should  by  no  means  get  up  too  ?•'  mm 
If  possible,  we  keep  our  own  patients  iu  bed  for  a  week  after  the  pain  has  ceased. 
Getting  up  too  early  wiU  very  often  bring  on  a  relap.se.  With  regard  to  diet, 
milk  is  the  best  food.  We  may  also  allow  soup,  eggs,  and  a  little  meat.  In 
France,  great  weight  is  laid  up<m  an  exclusive  milk  diet;  but  this  would  seem  to 
us  an  extreme  ^new. 

We  do  not  need  to  speak  at  length  about  the  treatment  of  the  complirni;   '^ 
and  sequel  if,  since  we  should  fnerely  repeat  what  ban  already  been  said  iu  t' 
appropiiate  chaptei-s  of  this  work.     There  has  been  much  said  on  both  sid*?*»  a-  to 
the  inlluence  of  salicylic  acid  iu  preventing  complications,  particularly  c^utii-u- 
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complications.  Thw  much  is  certain,  that  cardiac  complications  are  not  abso- 
lutely prevcuteil  by  the  salicylic  treatment,  and  that  they  t<x>  freriuently  wciir 
wUile  it  is  being  employed  ;  but  we  do  l>elieve  that  this  treatmont  d(*cidcdly 
shurtens  the  couj-se  of  the  disease  as  a  wholo,  in  many  instances,  and  thus  lessons 
the  liability  to  endocarditis.  If,  however,  a  cardiac  complication  have  made  its 
a|jpcarance,  salicylic  acid  dcics.  not  appaa-ently  exert  any  appreciahln  intluence 
upon  it.  Another  imiwrtant  question  is  in  regaixl  to  the  efficiency  of  salicylic 
acid  in  the  gi-aver  form.s  of  articular  rheumatism,  particularly  in  cerebral  rheu- 
matism. It  may  Ik?  stated,  in  the  first  place,  that  in  Leipsic  cei-ebral  rheuma- 
tism has  Lippiu'ontly  become  much  Icass  frequent  since  the  salicylic  trt»atment 
was  intniduccd.  At  any  rale,  not  a  single  case  of  hyi>erpyrexia  occurred  in 
the  cliniquo  in  that  city  out  of  many  hiinLb»ed  cases  treated,  where  the  salicylic 
id  was  prt>i)er]y  employed  fruin  the  first  We  bad  an  opportunity  to  observe 
case  in  which  hyperpyretic  symptoms  had  already  apjx^ared  when  we  first  saw 
it,  and  which  h&d  not  lieen  treattHl  with  sitlicylic  acid.  Here  large  doses  of  that 
remedy  produced  no  etfect.  We  should  nevertheless  be  inclined  to  employ  it, 
first  of  all,  in  such  cases;  and  the  energetic  use  of  cool  baths  would  probably  be 
tlie  most  speed}^  way  of  modifying  the  danf^rously  high  temperature.  Btimu- 
lants.  in  ijarliciilar  camphor,  ai*e  also  rcquii'cd  in  these  severe  cases. 

In  the  severe  hiemorrhai^ic  varieties  of  rheumatism  we  should  also  j^ive  sali- 
cylic acid  a  trial.  The  milder  luemorrhagic  cases  (hafmorrhagic  urticaria)  do  well 
under  ordinary  methods  of  treatment. 

if  the  acute  affection  merge  into  a  chronic  condition  of  stiffness  and  swelling 
of  certain  joints,  such  as  the  wrist  or  shoulder,  we  nuist  employ  the  same  remedies 
as  in  chronic  articular  rheumatism.  Massage  furnishes  the  best  results.  Warm 
buths  may  also  he  ordere<l  in  such  cases  (see  the  following  chapter).  Tlie  patient 
mijfht  be  sent  tit  Teplitz  or  Wiesbaden.  The  subsequent  muscular  atrophies  and 
paralyses  recover  most  i-apidlj^  under  electricity. 

Pr<iphyhixis  rerpiires,  first  of  all,  that  one  sliould  avoid  cold  or  wet,  and  other 
"  rheumatogenous  iidluences."  Persons  who  have  already  had  one  attack  of 
articular  rheumatism  nmst  be  ©specially  careful,  inasnmch  as  they  are  more  than 
ever  liable  to  the  disease,  as  has  already  been  said.  It  is  not  inconsistent,  how- 
ever, witli  the  exercise  of  due  caution,  to  endeavor  to  lessen  the  sensitiveness  of 
the  skin  by  such  procedui-es  as  cold  sponging^  followed  by  friction. 


CHAPTER  n. 

OHRONIO  ARTIOULAR  RHEUMATISM  rOHRONIC  POLTAHTHRmS) 
ANB  ARTHRITIS  DEFORMANS. 

etiology.— The  two  diseases  known  as  *' chronic  articular  rheumatism"  and 
"arthritis  defornians"  are  considerefl  together  here,  because  it  is  impossible  to 
draw  a  sharp  distinction  l>et\veen  them.  It  is,  indeed,  not  unlikely  that  the  a1)ove 
names  ai'v  sometimes  applied  to  disea.ses  which  ditTer  e.s.sentially  from  each  other; 
but  as  we  do  not  yet  understand  the  natui*e  or  the  ictifdogy  f>f  many  chronic 
diseases  of  the  joints,  we  must  provisionally  be  guided  by  the  external  changes 
they  pnxhice.  We  shall  therefore  embi-ace  all  chronic  inllammatt>ry  processes 
afTectiiig  the  joints  under  the  name  of  chronic  arthritis.  Tmumatic  ai-thHtis  it  is 
not  inteiuled  to  include,  much  less  those  chronic  affections  of  the  joint.s  which  are 
evidently  of  tubercular  origin,  and  svhich  have  ordinarily  lieen  termed  fungous 
arthritis.    These  belong  to  the  domain  of  surgery.    We  would  also  exclude  chronic 
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syphilitic  diseases  of  tlie  joints,  about  which,  indeed,  then?  is  still  less  known  il 
about  the  tubureuliir  affectioiis; ;  besides,  they  are  i*iire.    Chronic  arliculai*  alFectiunftl 
from  gonorrhoea  are  probably  more  frequent. 

The  a?tiology  of  those  ca-^es  of  chronic  arthritis  where  the  disease  is  a  direct 
sequel  of  acute  articular  rheumatism  is  evident  enoug:h.  It  is  hardly  possible  lu 
doubt  that  the  same  speciMc  poison  which  excited  the  acute  arthritis  uiaiDtaiDs 
possevssion  of  the  joints,  and  produces  the  chronic  mtlammatory  changes.  Cases 
of  this  sort  especially  deserve  the  name  of  chitmic  articular  rheumatism.  They 
are  not  very  infrequent,  and  may  be  of  slig^ht  or  great  severity.  Tlie  worst  cases 
priMluce  macroscopic  chaDges  which  fully  justify  the  other  appellation  of  arthritis 
deformans. 

It  is  also  possible  that  many  cases  which  are  chronic  from  the  start  have  the 
same  jetiological  orio:in — that  is,  are  due  to  the  same  pathogenic  ag;ents.  This 
might  be  iufeiTed  fnun  aualogi,'  with  nimierous  other  diseases,  and  it  is  rendered 
still  more  prt>bable  by  tlxe  fact  tJiat  the  same  exciting  causes  which  promote  acute 
articular  rheumatism  often  play  a  conspicuous  part  in  chronic  arthntis.  Such 
causes  are  exposure  to  c*)kl  and  wet,  and  working  in  cold  or  draughty  places^  or 
dwelling  in  newly  built  and  damp  houses.  This  explains  why  those  who  follow 
certain  calliugs— for  instance,  washei*women— are  more  apt  to  suffer  from  thfi 
disease  than  otheiN,  and  why  arthritis  defornuuis  has,  with  some  justice,  been  called 
a  ilisease  of  the  pi  M>r,  in  coutrast  witli  the  gout  of  the  wealthy.  Many  of  the  laity, 
and  even  some  physicians,  believe  tbat  gout  and  arthritis  deformans  are  in  some 
way  related,  but  this  view  is  errorieous. 

It  is  very  questiouable  wliethcr  all  cai^es  of  chronic  multiple  arthritis  ar«  refer- 
able to  the  causes  ali^-ady  enumerated.  Such  other  influences,  however,  as  ar» 
concerned  in  its  piv»duction  ai»e  not  at  all  understood.  Various  authorities  Imvo 
maintained  that  arthritis  deformans  Ls  the  i-esult  of  a  primary  disease  of  the  nerv- 
ous ceiiteis.  and  in  particular  of  the  spinal  cord.  We  regard  tliis  statement  as 
entirely  iinvvarranted.  It  originated  at  a  time  when  there  was  a  tendency  to 
ascribe  all  sorts  of  ills  to  disease  of  the  ''trophic  centei-s^"  but  there  is  no  douU 
that  this  tendency  was  carried  very  much  too  fai-.  We  may  sLite  in  this  connec- 
,lion  that  a  careful  microvscopic  examination  of  the  spinal  cord  in  one  case  of  very 
jvere  arthritis  defoi'mans  yielded  an  entirely  negative  result. 

(Some  striking  cases  are  i-eported  by  Blake,  which  go  to  .show  that  the  arthritic 
changes  may  set  up  chronic,  though  Jilight,  suppuration,  in  analogy,  perhaps, 
wilh  the  syiu>vitis  of  gonorrhoea.  Careful  exantination  should  consequently  be 
made  of  all  the  mucous  membmues,  esiKcially  in  cases  which  seem  ttj  have  no 
conne<'tion  with  true  rheumatism.] 

Prediftpasing  lajfueuces.— Chronic  ai-thritis  Ls  mainly  a  disease  of  advanced 
years.  Certain  monarticular  varieties,  about  whose  aetiology,  it  must  be  confc^Bscd, 
we  know  little  as  yet,  have  been  termed  arthritis  senilis— in  particular  tlie  malum 
coxo'  senile.  Even  the  ccuntnon  and,  in  a  certain  sense,  typical  form  of  arthntis 
deformans  (vide  infra)  is  not  apt  to  occur  in  people  under  thirty-five  years  uf  age. 
This  rule,  however,  has  exceptions,  and  we  have  ourselves  seen  a  few  i»erfectly 
characteri.stic  cases  of  arthritis  deformuns  in  children  betwt^en  ten  and  fifteen 
years  of  age.  Women  ai-e  much  ofteuer  attacked  than  men.  It  is  often  said  that 
trouble,  anxiety,  and  other  emotional  influences  favor  Uie  outbreak  of  the  disease; 
but  the  proof  of  this  is  lacking.     Tlie  di.sease  does  not  often  seem  to  be  hereditary. 

Pathology. — The  process  is  described  as  simple  chronic  arthritis  so  long  as  it  is 
confined  mainly  to  the  synovial  membrane  of  the  jcnnt  and  the  periarticular  con- 
nective tissue.  These  parts  often  undergt)  decided  inflammatory  thickening;  the 
synovial  membrane  becomes  cloudy;  and  the  amount  of  synovial  fluid  is  more 
less  inci'eased— that  is,  we  have  chronic  dropsy  of  the  joint.    Sometimes  difFereol 
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parts  of  the  synovial  membrane  are  connected  by  adhesions,  which  considerably 
interfere  with  the  movements  of  the  joint.  There  may  even  be  complete  anchy- 
losis :  for  example,  in  the  shoulder  or  knee. 

Chronic  synovitis  may  pass  imperceptibly  into  artlintis  deformans.  In  this, 
not  only  the  capsules  of  the  joint,  but  the  articular  cartilages  and  the  articular 
extrcniitiea  of  the  bones,  are  so  much  affected  as  to  produce  the  most  striking 
deformity.  These  changes  almost  always  ori)^nate  in  the  articular  cartilages. 
Tlie  cartilage  is  roughened  and  worn  away;  its  free  borders  and  surfaces  undergo 
proliferdtion  and  then  distiutogration,  or  become  p«*li.shed  on  the  surface^  while^ 
deeper  in  tbe  newly  formed  layei's  of  cartilage  mulergo  ossification.  The  under- 
lying bone  undergoes  inllammatioji  and  degeneration.  Sometimes,  also,  the 
periosteum  near  the  joints  undergoes  ossific  periostitis.  On  microscopic  examina- 
tion, we  find  fibrous  disintegration  of  the  matrix  of  the  cartilage,  and  prolifera- 
tion and  subdivision  of  the  cartilage-cells,  at  the  same  time  that  there  is  destruc- 
tion of  the  newly  formed  cells  by  simple  or  fatty  degeneration.  Analogous 
processes  of  proliferation  and  destruction  also  affect  the  bony  structures.  The 
synovial  membrane  is  invariably  affected  in  cases  of  any  severity.  Usually  the 
most  striking  change  is  a  great  proliferation  of  the  joint  villi,  which  may  cover 
the  walls  of  tlie  cavity  like  great  fringes. 

Of  course  the  normal  structure  of  the  joint  is  at  htst  completely  destroyed  by 
these  various  pnx'esses.  The  articular  extremities  of  the  bones  waste  away  more 
and  more,  and  take  new  relative  positions,  as  the  parts  which  impinge  upon  each 
other  are  worn  away.  Externally,  the  joint  usually  l>ecomes  larger  and  larger; 
and  thin  is  the  more  evident  because  the  surrounding  muscles  undergo  great 
atrophy.  Often  there  is  no  synovial  fluid  whatever  {nrthritis  sicca)^  but  some- 
times there  is  a  considerable  effusion — for  instance,  in  the  knee-joint. 

Clinical  History. — Tlie  symptfmis  of  chroniir  arthritis  are  usually  quitei  simple 
and  uniform.  They  ai^  almost  exclusively  referable  to  the  local  disturbances 
and  their  results. 

Except  in  the  cases  which  are  preceded  by  acute  articular  rheumatism,  the  dis- 
ease usually  begins  quite  gradually  and  insidiously.  The  first  subjective  symp- 
toms are  stiffness  and  pain  in  the  joints,  the  latter  being  aggravated  by  pressure 
or  movement.  The  stiffness  is  most  noticeable  when  the  joint  has  remainetl  qtuet 
for  some  time  previous,  and  is  therefore  oi-dinarily  greatest  on  waking  up  in  the 
morning.  The  pain  often  shoots  from  the  joints  upward  and  downward,  and  is 
of  a  burning  character,  or  less  often  neuralgic.  Even  in  advanced  c*ises  the  pain 
usually  occurs  only  when  the  affected  joints  ai*e  moved,  although  then  it  may  be 
very  severe.  When  the  bcxly  is  entirely  at  rest  there  is  little  or  no  pain.  Motion 
is  impaired  very  early.  Tliis  is  due  at  first  tx>  the  pjiin,  and  to  a  certain  reflex  in- 
hibition and  ataxia  of  the  muscles;  to  which  are  later  added  the  purely  mechanical 
hindrances  and  the  ever-increasing  atrophy  of  the  muscles. 

Tlie  objective  changes  in  the  affected  joints  begin  to  appear  soon  after  the 
symptoms  just  mentioned,  at  least  in  cases  of  any  severity.  The  joints  seem 
enlarged  and  thickened.  If  we  attempt  to  move  them,  we  not  only  cause  pain 
and  meet  with  mechanical  obstruction,  but  we  may  hear  and  feel  the  cracking  and 
grating  produced  by  the  rubbing  of  the  denuded  and  uneven  surfaces  upon  each 
other.  Tills  is  often  notice<l  by  the  ptiticnt  himself.  As  the  disease  gradually 
progresses,  there  are  usually  developed  certain  characteristic  deformities,  which 
are  apt  in  be  most  strikingly  exhibited  in  the  hands  (see  Fig.  117).  The  meta- 
carpo-ijhalangeal  joints  are  thickened  and  swollen,  and  are  made  all  the  more 
pwjminent  becatise  the  intei'ossoi  upon  the  hack  of  the  hand  are  atrophied.  The 
bases  of  the  first  pbahinges  are  directed  obliquely  toward  one  side,  so  that  the  fin- 
gers assume  more  and  more  the  appearance  of  subluxation.  They  are  bent  over 
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toward  the  back  of  tlie  hand,  and  are  aJso  displaced  toward  the  ulnar  side,  so  tliat 
tbey  often  actually  come  to  rest  one  upon  the  other.     The  pahik  of  the  hand  \a  fre»- 

qucntly  deeply  hollowed  out.  Often  the 
phttlaug-eal  joints  are  also  distort4?d,  50 
that,  for  example,  there  will  be  an  ol>- 
tuse  angle  on  the  dorsal  surface  of  the 
fingrei-a  between  the  fli^t  and  second 
phalanx^  while  the  ierniinal  phalanx  is 
apt  to  be  flexed,  although  the  second 
phalanx  preserves  a  position  of  euct^-n- 
Bion.  Despite  these  changes,  many  pa:^H 
tieuts,  if  only  the  thumb  remains  toIer^^H 
ably  movable,  are  able  to  use  their 
hands  for  quite  delicate  work,  allhouerb 
at  the  expense  of  much  time  and  effort, 
^^^^^^^  .,^_»  '^^^  ^^^  exhibit  analogous  deformities. 

(>:'l^BiMi^p     ^TL      ^K   ^W  ^^^  seldom  to  the  same  extent  a»  the 

hands.     Tlie  knees  and  elbows  are  like- 
wise enlarged.     At  the  hii>-joint^  sub 
luxation  is  not  infi*equent,  tlie  head 
the  femur  slipping  upward.     The 
tion  of  the  shoulder- joint,  and  as  a  con 
sequence  the  use  of  the  arms,  is  grad 
ally  more  and  more  impaired.     If 
joints   of    the    lower   extremities    are 
affected,  of  coui'se   it  beconiee  painfal 
and  difllcult  either  to  gt^t  up  or  to  walk, 
It  may  tinally  be  necessary  for  the  lui- 
tient  to  have  the  help  of  some  other 
i"  **'    pers<r>n,  or  of  crutches. 

There  are  monarticular  and  polyar- 
ticular form.s  of  the  disease^ — the  name  indicating  that  one  or  several  joints  at* 
affect^Kl.     The  monarticular  form  is  usually  regarde<l  as  a  surgical  trouble,  sml 
is  most  often  lrM'ate<l  in  the  !iip- joint  (niahim  coxce  senile),  or  more  rarely  in  the 
knee-  and  shoulder-joints.     Tlie  polyarticular  form  is  the  characteristic  one.    la 
mi>st  of  tlie  tyYiical  cases  it  begins  in  the  small  joints  of  the  hand  and  fingers.     At 
a  later  periotl  the  larger  joints  are  also  invaded,  one  after  the  other,  the  iiiva&iuu 
tiikiug  place  symmetrically  on  both  sides  of  the  body,  although  the  disturbance  is 
not  infrequently  greater  on  one  side  than  on  the  other.     In  severe  cases  the  jomi^ 
of  tlie  spinal  colunin  are  also  involved.     This  impairs  particularly  the  movenjeni .  f 
the  head.     Tlie  articulation  of  the  lower  jaw  is  usually  verj'  little  affected,  if  at 
In  less  frequent  instances  the  arthritis  is  confined  principally  to  the    I- 
extreinitieR,  while  the  upi)er  escape  inLaft  for  a  long  while,  or  even  permati*  t 
It  is  very  possible  that  such  cases  often  have  a  different  a:'tiolog\'  fn>ni  t»rtin,.,r 
ftrtiiritis  deforTrmns;  and  the  same  is  true  of  the  cases  which  are  confined  m 
to  the  vertebral  column,  and  are  termed  spondylitis  deformans.     A  rem.irkabi 
and,  as  it  seems  to  us.  unique  disorder  may  be  mentioned  in  i)assiug.     It  1 
very  gra<lually  and  paiulessly  to  a  complete  anchylosis  of  the  entire  spinal  c<^lt 
and  the  liip-joints,  so  that  head,  trunk,  and  thighs  aj-e  firmly  iini<**d  and  > 
pletely  stiffened,  while  all  the  other  joints  retain  their  normal  mobility.     It 
scarcely  be  said  thnt  this  necessarily  causes  a  peculiar  modification  of  tlit 
and  gait  of  the  sufferer.     We  have  ourselves  seen  two  cases  of  this  peculiar  affec 
tion  which  resembled  each  other  very  closely. 
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There  is  hardly  any  afiPection  of  parts  of  the  body  other  than  the  jointe  in 
arthritis  deformans.  The  musc-les  should  be  excepted,  for  tliey  always  undergo 
that  muscular  atrophy  which  we  hsive  already  describetl  (vide  pag^  905)  as  the 
result  of  joint  dLsf  ase.  This  atropliy  is  most  marked  in  the  iuterossei,  tlie  shoulder 
muscles,  aud  in  the  muscles  of  the  c^ilf  and  thij,^h,  Sometimes  the  skin  over  the 
wrist  and  other  affected  joints  ap|)ears  peculiarly  wrinkled  and  flabby.  The  inter- 
nal orgfaus  almost  always  perform  their  functjouR  in  a  perfectly  normal  matmer. 
Appetite  and  dierestion  remain  good,  althoxigh  there  is  often  some  tendency  to 
constipation.  Rarely  there  is  valvular  disease  of  the  heart,  but  usually  only  in 
such  ca-ses  as  originate  in  an  acute  articular  rheumatism.  Onee  in  a  while  it  is 
seen  in  cases  chronic  from  the  start.  This  last  fact  is  not  without  interest  from 
an  a^ttolofjical  i>oint  of  view.  Irfometimes  there  are  certain  nervous  symptoms 
to  te  i>l»served,  such  as  headache^  congestion,  or  mental  depreasion,  but  these  are 
probably  not  the  direct  I'esult  of  the  disease,  but  ainse  indirectly  iu  a  way  to  be 
easily  imagined. 

General  Course  of  the  Disease. — Arthritis  deformans  in  an  extremely  chronic 
trouble.  It  niaj'  last  even  ten  or  twenty  years,  or  more.  Sometimes  there  is  an 
apparent  arrest  of  the  process  extendinorover  months,  or  even  loji*i:er.  Sometiniea 
the  protrress  of  the  diseas*?  is  mai-ked  by  i-omissions  ajid  exacerbations,  affecting 
eithor  the  ^enenil  or  the  local  manifestations.  In  general,  however,  the  disease 
contin  ual  1  y  ad  vances. 

The  proj^iosis  is  therefore  unfavorable.  Recoveiy,  if  it  ever  occurs,  is  extremely 
rare,  and  is  pos.sible  only  iu  the  early  stages.  For  the  encouragement  of  the 
patient,  it  may  be  said  that  under  proper  care  and  ti-eatment  the  disease  often  runs 
so  gTudnal  a  course  that  the  general  condition  remains  at  least  bearable  for  a  very 
lony;"  while,  although  thcj*e  may  be  considerable  local  disturbance.  The  disease  is 
not  direcUy  dangerous  to  life.  The  eventual  fatil  lemaiuation  ensues  either  from 
general  debility,  or  becau.se  of  sf^>me  intercurrent  dise4i.se. 

The  prognosis  is  somewhat  more  favorable  in  the  milder  cases  of  *' chronic 
articulur  rheumatism,"  where  the  anatomical  changes  are  less  severe,  and  are 
completely  limited  to  the  synovial  membrane.  Even  here,  however,  recovery  is 
by  no  means  frequent,  and  it  is  always  to  be  fearetl  that  gi*ave  deformities  of  the 
joints  will  graduallv  be  develoj>cd. 

Treatment,— With  regard  to  regimen,  it  is  requisite  in  the  fii-st  place  to  avoid 
all  unfavorable  external  influences.  If  possible,  the  dwelling  should  l;e  dry  and 
warm ;  and  it  may  often  seem  advisable  Ui  make  a  change  of  climate.  The  patient 
must  dress  warndy,  witliout,  however,  undermining  his  powei's  of  resisUince  too 
much,  as  he  will  Ije  in  danger  of  doing.     The  diet  must  l>e  abundant  and  nutritious. 

Internal  i-eniedies  may  be  tried,  with  the  hope  of  modifying  the  disease,  but  our 
chief  reliance  must  be  upon  local  treatnuent  of  the  joints.  Among  internal  i*erae- 
dies,  the  most  initMU'tinut  are  iodine  aiul  ai"senic.  Io<line  may  be  given  in  the'form 
of  tincture  (a  few  drops  in  mucilage  several  times  a  day),  or  a  better  form  is  in 
combinaf  ion  with  potassivmi.  As  yet,  we  ourselves  have  not  seen  any  great  benefli 
from  iodine,  but  we  have  in  I'epcated  instances  witnessed  a  quite  striking  result  from 
the  use  of  arsenic.  It  is  best  administered  in  pills  containing  one  thirtieth  to  one 
Rfteentli  of  a  gi*ain  (grm.  O"002-0*0O4)  of  arsenious  acid,  one  pill  two  or  three  times 
a  day.  If  this  remedy  prove  beneficial,  it  must  be  continued  for  at  least  months, 
perhaps  with  occasional  brief  intermissions,  Sidicylic  acid  and  anlipyrine  have 
no  permanent  efl'ect,  and  are  useful  only  when  there  is  an  acute  exacerbation  of 
the  disease.  The  preparations  of  colchicuui  may  l>e  tried,  but  they  will  seldc^m  be 
found  eflicient  Iron,  quinine,  and  cod-liv""-  '*•'  "*"  sometimes  indicated  by  the 
general  condition. 

First  among  local  methods  of  4lge^  although  the  gocKl  it 
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accomplislieB  is,  of  course,  apt  to  be  evanescent.     It  will,  however,  do  mach  to 
hasten  tlie  absorption  of  inflammatory  exudations,  and  also  to  loosen  up 
joints,  invig"orale  the  muscles,  and  improve  the  greneral  health.     The  Swc*i 
movement  cure  will  he  found  of  great  benefit  in  all  Citses  if  bej^un  early 
methodically  persevered  in.     It  preserves  the  mobility  of  the  joints  as  long" 
anything  can.     Electricity  also   has  a  palliative  influence.     The  f^lvanic  nir- 
rent  is  applied  to  the  affected  joints,  and  the  fai*adic  current  to  the  atrophied 
muscles. 

Baths  are  universally  employed  in  chronic  arthritis.     Their  value  should  not 
overestimated,  but  it  is,  notwithstanding:,  undeniable  in  many  cases.     Simple  wi 
baths,  or  salt  baths  (two  to  ten  jKiunda  of  salt  for  each  bath),  are  pj*aclicable  in 
almost  any  household.     A.s  health-re.sorU?  in  arthritis  deformans,  experience  shows 
the  following  to  be  moat  desirable:  The  different  warm  liaths,  such  b&  Tepli 
Wildbod,  Ragalz,  and  Baden  in  Switzerland;  the  warm  chloride-of-sodium  batbi 
in  Wiesbaden;  the  acidulated  baths  of  Oeynhausen  and  Nauheim;  and  the  mud 
baths  of  Elster,  Marienbad,  Franzensbad,  and  Schmiedeberg'.     Steam  baths  are 
admissible  only  in  the  early  stagfe^  of  the  disease,  and  for  patients  whose  general 
condition  is  still  vigorous.     Even  then  they  .shoidd  be  employed  cautiously, 

[The  mineral  springs  within  the  limits  of  our  own  country  chiefly  to  be  recom- 
meuded  are  Sharon  and  Richfleld,  in  New  York  State,  the  Sulphur  Springs  of 
Virginia,  and  the  Hot  Springs  of  Arkansas.  At  the  two  former,  particularly, 
there  is  every  provision  for  comfort,  as  well  as  for  the  use  of  the  waters.] 

Wo  have  rejieatedly  seen  quite  excellent  results  follow  the  employment  of  hoi 
sand-baths.     These  also  ciin  l>e  easily  u.sed  at  liome,  particularly  if  applied  merely 
to  the  hands  or  feet.     They  are  employed  more  elaborately  in  Kostritz  and  Bi 
witz.     Those  hot  .sand-baths  seem  to   do  good,  not  only  from   the  temperatu: 
but  also  from  the  uniform  and  pereLstcnt  comprt*ssion  which  they  exert. 

Stimulating  or  narcotic  rcujedies  may  be  rubbed  into  the  joints,  but  they  are 
beneflcial  only  because  of  the  massage  which  acoompanieg  their  employnienL  In 
practice  it  is  not  always  iwssible  to  omit  their  use.  The  application  of  tincture  of 
iodine  is  usually  entirely  without  effect.  As  to  morjihine  and  other  narcotics,  the 
disease  is  so  chronic  that  it  is  dcsirnblo  to  employ  them  as  little  as  possible.     A 

considerable  number  of  those  who  suffer  from  chronic  arthritis  become  opium* 

eaters.  ^H 

We  may  say,  therefore,  that  the  use  of  the  various  remedies  which  hare  be«i^B 
suggested  will  enable   as  to  oppose  some  obstacles  to  the  progress  of  the  dis- 
ease.    Persistent  treatment  will,  iu  many  cases,  be  rewarded  by  at  least  tempo- 
rary improvement 


CHAPTER  III. 


AOimi  AND  OHRONIC  MUSOULAR  RHBUMATISM. 

Definition  fttidi  .^Etiology. — Certain  acute  affections  may  originato  primnrfly  4tt 

the  muscles.     These  are  to  all  appearance  inflammatory  in  their  chanictr 
infrequently  result  frtim  taking  cold,  or  other  cjiuses  similar  to  tliose  u  : 
duce  acute  articular  rheumatism.     These  affections  are  classcnl  aa  **acnjte  n 
lar  rheiunati.sm,"  or  rheumatic  myositis.     It  is  possible  that  this  disciase  ia  aU- 
infectious  one,  but  the  queMiou  remains  entirely  undecided.     The  analogy  wl 
this  trouble  bears  to  acute  articular  rheumatism  is  not  complete.     It  is  fioh 
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that  the  two  processes  are  seen  in  combination:  and,  furthermoro,  acute  myositis 

La  not  '*  polymuscular/*  but  is  usually  coufiued  to  une  muscle,  or  to  a  single  group 
of  muscles;  and  it  is  never  followed  by  acute  eudtxa,rditis.  The  two  diseases, 
therefore,  are  alike  only  in  certain  symptoms  ipain  and  impairment  of  motion), 
and  in  the  fact  that  they  ave  often,  ulUioiigli  nut  always,  ascril>able  to  wet  or 
cold,  and  the  like.  Tbei^  at*e  many  cases  where  pain  suddenly  occurs  in  the  mus- 
clej  ('*  myaJg-ia ")  without  any  attendant  objective  change.  These  cases  can  not 
be  called  genuine  acute  myositis.  Indeed^  it  is  sometimes  diiffcult  to  know  how 
to  re^rd  them.  In  pj'actioe  they  are  often  termed  muscular  rheumatism,  espe- 
cially when  they  are  referable  to  exposure;  and  it  is  possible  that  many  such 
cases  aj*e  re^illy  a  very  mild  form  of  the  genuine  inflammatory  disease.  On  the 
other  hand,  however,  tliero  must  often  Ije  some  ditferent  process  going  on,  Thus, 
traumatic  pain  in  the  muscles  is  the  result  of  some  excessive  strain,  and  in  many 
instances  is  apparently  due  to  laceration  of  some  of  the  muscular  filK^i-s.  This  is 
generally  occasional  by  too  violent  muscular  exertion.  Any  physician  who  sees 
many  patients  from  the  laboring  clasfves  meets  with  an  abundance  of  crises  of  this 
sort* 

The  limitations  of  acute  muscular  rheumatisin  are  obscure;  but  still  more  so 
are  those  of  "chronic  muscular  rheumatism."  This  disease  is  also  a  frequent  one, 
and  only  imperfectly  underst<:»od.  It  does  not  bear  a  close  analogy  Uy  chronic 
articular  rheumatisn),  except  in  this  p<jint,  that  chronic  muscular  rheumatism 
seems  to  be  quite  often  occasioned  by  meteorological  influences.  While  the  ana- 
tomical changes  in  chronic  articular  rheumatism  are  almost  always  striking, 
similar  lesions  are  very  exceptional  in  chronic  muscular  rheumatism »  On  the 
contrary,  the  name  is  usually  applied  to  cases  where  there  m  pain  in  various  mus- 
cles all  over  the  body,  but  where  there  is  no  discoverable  objective  disturbance. 
Older  authorities  used  to  speak  of  ''rheumatic  induration"  of  the  muscles^  but 
this  or  any  other  actual  anatomical  change  is  very  exceptional. 

These  facts  justify  a  doubt  as  to  whether  all  cases  of  chronic  muscular  rheu- 
matism actually  deserve  their  name.  It  is  certainly  quite  nppr'<r>|>rif»te  in  those  not 
infiNH^ueDt  cases  which  are  due  to  *'rheumatogenous  influences/'  and  which  are  so 
evidently  aggravated  upon  every  exjwsure  to  cold,  or  every  period  of  bud  weather, 
that  the  patient  often  asserts  that  he  carries  in  his  legs  the  best  of  thermometers. 
Buch  is  the  *'old  rheumatism  *'  of  those  who  have  passed  a  large  part  of  their  lives 
in  the  open  air,  regardless  of  wind  or  weatht?r.  There  are  other  cases,  the  charac< 
ter  of  which  is  diftei-ent.  In  theui  the  muscular  pain  is  a.s.sociated  with  a  general 
neurasthenic  condition,  or  with  corpulence  (when  it  is,  perhaps,  the  result  of  cir- 
culatory disturbance),  or  possibly  with  chronic  poisoning.  An  important  instance 
is  the  *'  rheumatic  pain  "  sometimes  complained  of  by  t<:)]>er8,  w  hich  we  are  inclined 
to  ascribe  not  t^^j  ehang(«  in  the  muscles  but  to  nutritive  disturbances  of  the  nerves. 
For  these  and  similar  disorders  thei-e  are  no  special  names,  and  the  practicing  phy- 
sician often  terms  them  all  ''muscular  rheumatism,"  a  diiignoais  with  which  the 
patient  is  usually  quite  contented. 

Clinical  History.— Genuine  acute  muscular  rheumatism  is  usually,  as  has  been 
said,  limited  to  some  one  deflnito  group  of  nmscles.  The  alTected  muscles  often 
seem  somewhat  swollen  and  intiltrated,  are  very  sensitive  to  pressure,  and,  if  not 
quite  ustdess,  are  nearly  so,  greatly  impairing  the  motion  of  the  corresponding 
member  of  the  Iw^dy,  All  the^se  symptoms  are  best  illustrated  in  acute  myositis  of 
Ihc  deltoid  (omalgia).    The  whole  shoulder  is  swollea,  the  muscle  is  very  painful. 


I 


•  Sorno  time  oijo  1  «ftw  no 
fto  exticunoly  painful  affeetl 
gttrcUid  only  u  aa  acute  my 


who  hmi  to  work  tho  pcd«l«  for  many  hours  a  day ;  he  had 
••  •^•ocifttod  with  AweUiag,  vifhich  could  be  re- 
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and  the  upper  arm  is  almost  incapable  of  voluntary  motion,  althouf^h,  if  caution 
be  exercised,  passive  movement  can  be  tuade  without  causiiig^  any  pain. 

The  various  forms  of  acute  muscular  rlieumatiam  have  received  iiaiu^£  descrip- 
tive of  the  locality  of  the  affection.     We  have: 

1.  Omalgia^  as  already  mentioned. 

2.  Acute  rheumatic  myositis  of  the  cervical  muscles,  myalgia  cen^iralia,  or 
rheumatic  torticollis.  Hei-e  the  muscles  of  the  back  of  the  neck  and  throat  are 
very  painful.  The  head  is  usually  held  to  one  side,  and,  in  severe  cases,  is  almost 
perfectly  immovable. 

3.  Lumbago,  or  myalgia  htmbalis.  This  is  the  most  frequent  form  of  acute 
muscular  rheumatism.  The  common  people  in  Germany  have  termed  it  "  witcM 
shot"  {Hcvenschusfi},  on  account  of  its  sudden  onset.  The  entire  lumbar 
is  very  sensitive ;  and  any  motion  of  the  trunk,  such  as  stooping  or  turning,  is 
extremely  difficult  and  painfid.  The  disease  is  more  frequent  in  men  than  in 
women.  Certain  persons  seem  to  be  especially  predisjxjsed  to  it.  It  should  also 
b©  stated  that  lumliagn  is  not  always  of  a  rheumatic  character,  but  of  traumatic 
origin,  as  from  lifting  a  heavy  weight,  or  from  sudden  stooping.  [It  is  ver>'  com- 
mon in  the  traumatic  neuroses;,  where  it  was  once  regarded  as  indicative  of  spinal 
injiu^.— K.] 

4.  Rheumatism  of  the  thoracic  muscles,  and  particularly  of  the  intercoslalf. 
This  may  cause  great  discomfort,  as  it  renders  breathing,  coughing,  and  sneesring 
very  painful.  It  is  comparatively  rare;  and  caution  should  be  exercised  in  diag- 
nosticatingHt  to  avoid  confusion  with  pleurisy  and  i>erioBtitis  of  the  ribs.  Very 
often,  also,  thoracic  disturbance  is  regarded  as  rheuiiuitic  when  it  is  really  trau- 
matic, being  the  result  of  stretching  or  laceration  of  the  fibei-s  of  the  pectoral  or 
other  muscles. 

Ti  Hheumatism  of  the  head  also,  proliably,  belongs  in  this  category,  although 
the  aifcction  is  seldom  cnulined  to  the  muscles  of  the  scalp,  but  involves  also  thet 
fa^cisB,  and  may  even  be  almost  conHiied  ti>  them.  It  is  not  infrequently  excited 
by  exposui-e  to  cold.  Tlie  pain  is  quite  violent,  and  greatly  increased  by  any 
movement  of  the  scalp.  Of  course,  the  diagnosis  I'cquires  the  previous  exclusion 
of  the  various  forms  of  headache  describe*!  on  pages  530  and  591. 

Tlie  duration  of  acute  muscular  rheumatism  is  brief.  Usually  the  pain  ftbfttes 
in  a  few  days;  but  a  tendency  to  relapse  persists  for  some  time.  In  chronic  mus- 
cular rheumatism  there  are  usually  no  objective  changes  to  be  detected.  The  pain 
is  seldom  located  permanently  in  any  one  place,  but  it  is  felt  first  here  and  tlien 
there.  It  is  usually  increased  during  bad  weather,  and  is  less  severe  when  the 
weather  is  warm.  The  pains  are  often  described  as  *'  wandering."  Motion  is  sel- 
dom much  impaired.  Sometimes,  however,  there  may  be  a  certain  stitfne^  of  the 
muscles,  most  marked  after  a  period  of  rest. 

The  diagnosis  ofclutmic  miLscular  rheumatism  reste.  therefore,  mainly  upon 
the  rational  signs.  Hence  it  is  often  impassible  to  avoid  the  suspicion  of  malin- 
gering, particularly  wliere  certain  applicants  for  hospital  care  are  concerned.  We 
should  not,  however,  be  too  uncharitable,  since  without  doubt  there  are  cases 
where  quite  severe  pain  is  felt,  now  in  one  set  of  muscles  and  now  in  another, 
without  any  anatomical  ba.sis  for  such  pain  being  discoverable.  Nor  sdiould  we 
ever  forget  that  other  diseases  may  have  pain  for  their  first  symptom.  It  is  not 
at  all  exceptiontd  for  the  lancinating  pains  of  locomotor  ataxia  to  be  for  a  lout' 
time  regiinletl  as  "lumbago."  Lumbago  may  be  confounded  with  insidiously 
developing  diseases  of  the  vertebra?,  or  with  various  hypoga<*tric  disorders  (par- 
ticularly in  women).  We  should  therefore  never  omit  to  make  a  careful  phys- 
ical examination. 

Treatment.— Acute  muscular  rheimiatism  has  this  in  common    with  ticute 
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articular  rheumatism,  that  it  is  usually  very  favorably  affects  by  salicylic  acid, 
lu  cases  of  genuine  acute  rheumatic  myositis  the  employment  of  this  remedy  in 
tlie  manner  alrea<}y  de,scril>ed,  for  twelve  to  twenty-four  hours,  will  often  give 
surprising  relief.  Wc  also  see  giX)d  results  from  antipyrine.  Local  treatment  of 
the  aflPected  museles  may  also  be  followed  by  great  and  speedy  improvement. 
Massage  is  particiilurly  valuable.  It  is  not  infrequently  the  case  that  a  siuj2^1e 
properly  conducted  majisaR-o  will  cause  a  violent  lumbago  or  omalgia  to  disappear 
almost  completely,  and  like  favorable  results  are  witnessed  where  there  is  trau- 
matic pain  of  the  muscles.  Most  of  the  external  applications  which  are  so  fre- 
quently prescribed  for  rheumati«nn — such  as  spirits  of  camphor  or  chloroform  lini- 
ment— accomplish  less  through  the  cuf^iueous  irritation  they  produce  than  by  tlie 
massage  incident  to  their  employment.  Next  in  value  comes  electricity.  Both 
the  constant  and  the  faradic  current  may  be  employed.  Simple  counterirritation 
by  means  of  mustard  ptjultices  or  hot  compres.ses  will  often  prove  palliative,  but 
it  is  less  eiPective  than  the  remedies  previously  mentioned.  Great  benetit  often 
follows  excessive  perspiration.  The  best  means  to  this  end  is  a  steam  bath.  This 
is  so  favorite  a  remedy  tliat  patients  often  take  it  of  their  own  accord. 

In  chronic  muscolar  rheumatism  the  l>eneilit  of  siilicylic  acid  and  antipyrine  is 
merely  temporary^  and  thei'efore  Ls  to  be  sought,  if  at  all,  only  when  there  is  an 
acute  exacerbation.  Maastige  and  electricity  are  more  effective,  and,  if  persevered 
in  for  some  time,  will  often  accomplish  good  results  even  in  obstinate  cases. 
Treatment  by  baths  is  frequently  prescribed  with  advantage.  Steam  baths  are 
often  beneficial,  but  their  us©  requires  great  caution  where  the  patient  is  corpulent 
and  has  a  tendency  to  congestion  or  cardiac  failure.  There  is  also  value  in  mud 
baths^  pine-needle  baths,  and  in  the  baths  given  at  Teplitz,  Wiesbaden,  and  other 
places. 

In  many  cases  of  chronic  muscular  rheumatism  constitutional  treatment  is  of 
great  im|K)rtance.  Particularly  where  the  patient  is  overfed,  and  iiitemi>erate  in 
the  use  of  alcohol,  much  benefit  will  often  be  accomplished  by  a  pn>i>er  regulation 
of  the  ingesta  and  the  prescription  of  a  sufficient  amount  of  mufvcular  exercise. 
Such  patients  may  also  be  helped  by  a  cautiou.sly  conducted  cold-water  treatment. 

[In  acute  cases  with  localized  pain  I  have  found  a  thick  flaxseed  poultice, 
applied  as  hot  tis  it  can  be  borne,  renewed  once  or  twice,  and  followed  by  the 
application  of  a  thick  layer  of  cotton,  useful. 

A  dry  cup  or  two  is  also  often  productive  of  great  relief.  In  chronic  cases, 
plasters  and  the  iodide  of  potash  are  often  of  benefit. 

Muscular  rheumatism  is  a  common  and  often  very  troublesome  affection  in 
those  whose  occupation  calls  for  decided  muscular  exertion.  A  muscle  is  strained, 
pain  sett  las  in  and  i.s  apt  to  recur  in  the  part ;  and,  while  the  gonenil  health  is  suf- 
ficiently good,  the  mf\n  is  compelled  to  remain  idle.  Quack  advertisements  dwell 
so  much  uj>ou  pain  in  the  back  as  a  .symptom  of  Briglit's  disease,  that  we  are  fre- 
quently consulted  by  (hose  who,  suffering  fmm  muscular  pain  and  soreness,  think 
themselves  the  subjects  of  serious  disease  of  the  kidneys.  ] 

APPENDIX. 

AOUTK  POLYMYOSITIS. 


From  some  very  recent  observations  {E.  Wnnrner,  Unverricht,  and  others)  we 
have  obtained  knowledge  of  a  disease  which  c  sntially  of  an  acute  inflam- 

mation of  most,  or  even  of  all,  the  muscles  of  iL..     .-l . .     '^^'^  disease  occurs  chiefly 
in  young  or  middle-aged  persons.     Without  »  b*gin  to  have 

pains  in  the  arms,  legs,  and  trunk,  vc^hicb  more  a  ft  consid- 


920 


DISEASES  OF  THE  ORGANS  OF  LOCOMOTION. 


erable  disturbance  of  motion,  Tlie  gt?Tieral  disturbance  is  at  first  sligbt,  bat  it  in- 
creases later,  especially  if,  as  usually  happens,  there  be  fever.  A  mai'ked  axlem- 
atous  swelling  is  soou  very  noticeable:  it  is  first  seen  on  the  extensor  side  nf  the 
extremities,  and  later  in  the  face  and  trunk.  The  oedema  is  stiff  and  painful,  an<l 
it  may  be  very  considerable.  As  soon  as  the  muscles  of  deglutition  and  i-c^piriitinfi 
are  atTectcd  the  whole  condition  becomes  distinctly  woree.  It  b<»coines  harder 
and  hardtM'  to  take  food,  and  there  is  severe  d3'spnaea.  Bronchitis  and  lobuhu* 
pneumonia  soon  develop,  which  become  the  more  distre"^ing,  since  expectoration 
is  more  and  more  impaired,  and  finally  becomes  imj^Kissible*  The  spleen  as  a  rule 
gocms  swollen.     Thei-e  is  ustmlly  a  marked  tendency  to  sweating. 

In  the  crises  thus  far  published  death  always  ensues  after  a  few  weeks,  with 
symptoms  of  extreme  dyspmx^a  and  cyanosis.  We  do  not  yet  know  certainly 
whether  there  ai*e  also  milder  cases  which  recover. 

In  the  cases  observed  thus  far  there  was  on  examination  a  true  acute  inflam- 
mation of  the  muKcles.  Not  only  do  the  muscular  fibers  show  all  forms  of  de^n- 
eration  and  destruction,  but  als<3  in  the  intei-stitial  connective  tissue  we  find  true 
inflammatory  foci  (accumulatiou  of  nuclei  aljout  the  vessels,  etc.).  In  a  case 
which  we  recently  examined  these  changes  were  apparently  to  be  found  in  all  the 
muscles,  even  in  the  tongue,  the  ocular  muscles,  etc.  In  genuine  polymyositis  the 
peripheral  nerves  are  found  to  be  perfectly  normal,  but  it  is,  of  course,  possible  thai 
«>n  future  investigation  relations  may  be  established  between  polymyositis  and 
multiple  neuritis  {vide  »upra). 

The  diagnosis  of  polymyositis  will  probably  soon  be  comparatively  easy,  when 
the  disease  becomes  better  known.  Tlie  distinction  from  trichinosis  must  be  the 
most  difficuit;  here  we  must  first  of  all  consider  the  aetiology.  Polymyositis  is  lo 
be  distinguished  by  the  pronounced  cedema  from  multiple  neuritis,  which  in  otiier 
respects  closely  resembles  it. 

Experience  is  still  linuted  in  regard  to  the  treatment  of  the  disease.  We 
would  first  recommend  the  exiiibilion  of  salicylic  preparations,  antipyrine,  and 
»*imilar  remedies.  Toward  the  close  of  the  disease  narcotics  usually  become  un- 
avoidable. 


CHAPTER  IV. 


RACBmS. 

.^Etiology.— The  first  accurate  description  and  the  now  universal  name  of 

•'rachitis"  (from  prtx»f,  the  spinal  column)  is  to  be  ascribed  to  the  Englishmaa 
Glissou,  who  published  a  comprehensive  monograph  upon  this  disease  in  1650.  It 
was  his  opinion  that  it  first  appeared  in  England  in  the  beginning  of  the  sieven- 
teenth  century;  and  for  this  reason  rachitis  is  still  often  called  by  Grermans  "the 
English  disea.se." 

Although  the  clinical  and  anat4:*mical  phenomena  of  rachitis  have  beeo  often 
and  accurately  investigated  since  that  time,  its  true  cause  still  remains  entirely 
unknown.  It  is  certain  only  that  its  development  is  promoted  by  all  unfavorable 
external  circumstances  affecting  the  nourishment  and  health  of  the  child.  It  is 
therefore  more  frequent  among  the  poor  than  the  wealthy,  in  the  damp  and 
crowded  quarters  of  large  cities  than  in  the  country,  and  among  artificially  fed. 
and  therefore  weakly  and  anaemic  children,  than  such  as  receive  the  motiicr's 
milk.    Nevertheless,  the  e.ssential  cause  of  the  disease  is  not  to  be  .sought  ar-^^— 
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tliese  various  influences,  for  rickets  undoubtedly  does  occur,  althougli  rarely,  in 
children  whose  fircumRtances  seem  in  every  re,spect  most  favorable. 

Gueriu,  Friodlel>eD,  E.  Voit^  Wa^^ner,  Baginsky,  and  many  others  have  made 
very  exhaustive  experiiuenta!  reseai*che8  with  I'ejerartl  to  the  devt.dopnieut  of 
rachitis.  It  has  been  found  possible  to  produce  certain  changes  in  the  bones  of 
growing  animals  by  giving  them  as  little  lime  as  possible  in  tlieir  in*rt'sta,  or  by 
administering  yt^ry  largo  amounts  of  lactic  acid,  with  the  puqjose  of  dissKjlving 
the  calcium  salts,  or  by  giving  sniuU  quantities  of  phosphorus.  The  changes  thus 
caused  have  been,  with  more  or  less  corifctnesa,  I'egai'ded  as  analogous  to  those 
of  rachitis.  These  investigations  are  of  great  interest  with  regard  to  the  phypiol* 
ogy  of  liony  structui-os  in  general,  hut  in  our  opinion  they  throw  little  light  upon 
the  clinical  question  which  here  concerns  us.  U  is  indeed  natural  enough  to  sup- 
pose that  rachitis  in  childhood  may  be  due  to  an  in.suHicient  ppojKH'tion  of  hme  in 
the  f«xKl;  or  Ut  a  defective  al>sorplion  of  the  lime-salts,  on  accormt  of  intestinal 
catarrh;  or  to  an  abnormally  abundant  prtxluction  of  lactic  acid,  or  even  of  car- 
bonic acid,  which  mixy  dissolve  the  lime-salts  in  the  system;  hut  every  one  of 
these  theories  is  contradicted  by  the  facts  of  experience;  for  it  is  wholly  improper 
to  assume  that  the  food  of  chiklren  with  rajchitis  contains  less  lime  than  the  food 
of  healthy  children,  and  the  hy]>othesis  of  a  mere  poverty  in  lime  of  tlu^  bony  tis- 
sues is  by  no  means  adequate  tc>  explain  the  whole  complicated  rachitic  process. 
In  our  opinion  everything  seems  to  indicate  tliat  some  special,  specific,  etiological 
factjor  is  requisite  for  the  development  of  nicltitis.  Tliis  factor,  however,  is  as  yet 
entirely  unknown  to  us.  The  thought  hatl  occurred  to  many  that  the  dise-afe 
bears  some  relation  to  congenital  syphilis;  but  this  assumption  has  long  since 
been  proven  to  be  entirely  without  foundation.  It  is  also  claimed  that  heredity 
plays  an  important  part  in  rachitis.  The  ]>rix)f  of  this  is  lacking.  It  is,  however 
noteworthy  that  quite  often  several  chiltlren  of  the  same  family  are  attacked  by 
the  disease. 

Rickets  is  most  common  in  children  of  two  or  thi-ee  years  old.  Accoi'ding  (o 
Kassowita,  the  disease  lisually  begins  in  the  first  months  of  life,  while  the  severe 
symptoms,  of  course,  appear  only  at  the  age  of  two  or  three  years.  Congenital 
rachitic  changes  (fcetal  rachitis)  have  been  repeatetlly  observed,  hut  the  cases  of 
so-called  rachitis  tanla^  where  the  disease  is  said  to  develop  in  childi-eu  of  eight 
or  ten  years  of  age  and  over,  are  at  least  extremely  rare. 

Sex  exercises  no  gi-eat  influence  upon  tlie  occurrence  of  the  disease. 

Pathology. — Rachitis  consists  in  a  peculiar  disturbance  of  the  proces.scs  c^in- 
nected  with  the  growth  of  the  bones.  As  a  result  of  an  increased  aljsorption  of  the 
already  forined  bony  tissue,  and  e-specially  as  a  result  of  an  insufheient  or  an 
almost  wholly  deHcient  deposition  of  lime-salts,  the  bones  become  or  remain 
abnormally  tlexible  and  soft,  so  that  they  can  easily  be  cut  with  a  Imife. 

Upon  minute  examination,  we  find  both  the  periosteum  and  the  marrow  much 
reddened  and  congested.  If  wo  try  to  detach  the  tliickened  periosteum  fmm  the 
bjne,  not  infrequently  a  few  bits  of  hone  adhere  to  the  membrane.  The  most 
striking  changes,  however,  are  exposed  upon  making  a  longitudinal  section  of  the 
bone.  They  are  locate<l  at  the  base  of  the  epiphyses,  because  liere  is  the  place 
where  the  normal,  and  therefore  the  abnormal,  processes  of  ossification  are  most 
active  Under  normal  circunxstances,  the  epiphyseal  cartilage  of  the  l:iones  in  child- 
hood is  sei)arated  from  the  main  shaft  by  two  narrow  layers:  lirst.,  an  outer  one, 
nearest  the  epiphyseal  cartilage,  of  a  bluish  color,  and  one  or  two  millimeti'es  thick ; 
Ls  the   proliferative  layer,  or  hy]>erplastic  zone,  where  the  cartilage-cells 

)me  divide<l  and  arrange  themselves  in  rows.  Secondly,  an  inner,  dull  yellow 
layer^  only  about  half  a  millimetre  thick,  known  as  the  oesific  Liyer,  or  zone 
of  calcit^cution,  in  which  the  real  process  of  ossification  takes  place.    Tliat  is. 


blood-vessels  ^.'ow  into  it,  osteoblasts  develop,  lime  is  depoi?ited,  and  isedi 
spac^es  are  bollowed  out.  In  healthy  Ixjiie  these  two  layers  are  parallel  to  eaeli' 
other,  and  are  limited  by  perfectly  straight  lines.  In  rachitic  bone,  ou  the  other 
band,  they  are  both  much  enlarged,  and  their  naturally  sharp  boundaries  ure 
ropliiced  by  an  irregular  serrated  edore,  so  that  the  two  jjones  encroach  mutually 
upon  each  other.  These  changes  ati'ect  both  layers,  but  are  most  marked  in  the 
proliferative  layer.  Upon  micn>scopical  examination,  the  details  of  which  can 
not  be  friven  here,  we  can  see  most  pkiinly  the  complete  confusion,  if  we  may  ht 
permitted  to  use  the  expression,  into  which  the  growth  of  the  tx^iie  has  fallen. 
The  proliferation  of  the  cartilaf^-cells  has  increasc^d  beyond  all  bounds,  and  the 
scanty  matrix  of  the  cartilage  displays  a  fibrous  character.  In  the  bony  layer  art? 
seen  irregularly  scattered  foci,  wliich  are  already  undergoing-  incomplete  calcifica- 
tion, or  marrtjw  formation,  breaking  down  the  cartilage.  The  latter  is  due  t<»  uu 
inva-sion  of  the  vessels,  which  are  always  affected  in  an  active  new  growth,  pi«  i* « 
the  cartilage  like  lacunar  spaces,  and  are  surrounded  by  a  so-called  osteoid  tissue. 

The  periosteum  pi*esents  analogous  changes.  The  innermost  osteoblastic  layer 
of  the  periosteum  is  thickened 5  but  the  newly  formed  tissue  does  not  become  cldi- 
pletoly  calcified,  but  remains  in  large  part  soft  and  sp<ingr.  Finally  an  increased 
absorption  of  bone  takes  place  inside  the  Indues.  Tlie  Iwiuy  partitions  disappear, 
and  the  coJtical  layer  of  bone  often  becomes  much  smaller. 

The.se  various  processes  furnish  a  direct  explanation  of  the  macroecopic  chaDfTM 
presented  by  rachitic  bones.  The  proliferative  pinicess  causes  marked  swelling  of 
the  epiphyses  of  the  long  bones,  and  thickening  of  the  flat  bones  of  the  skull 
The  abnormal  softness  of  the  bones  is  due  to  the  increased  absorption  of  bone, 
their  insufficient  calcification,  and  it  in  turn  causes  various  deformities,  which 
are,  for  the  most  pai^t,  very  characteristic  (i-ide  infra).  If  recovery  takes  place. 
the  whole  boue  becomes  firm  at  last^  but  often  remains  permanently  deformed. 

The  deficieTit  development  of  rjichitic  bones  can  also  be  recognized  ui>ou  chem- 
ical examination.  While  normal  Ixmes  in  a  dry  state  contain  alK>ut  sixty-tliree 
to  sixty -five  per  cent,  of  lime,  rachitic  bones  have  only  about  twenty  to  thirty  per 
cent. 

Clinical  History. — Rachitis  often  begins  so  insidiously  that  it  can  hardly  be 
detected.  Attention  is  not  called  to  the  disease  until  the  deformity  of  the  bones 
becomes  very  obvious,  or  it  is  noticed  that  the  child  does  not  learn  to  walk  «js 
early  as  other  children,  or,  having  already  learned,  is  no  longer  able  to  do  90, 
At  hist  the  anxiety  of  the  parents  is  excited;  and,  on  seeking  medical  advice,  they 
Rnd  their  fears  only  t<xi  well  grounded. 

In  other  cases,  certain  prodromata  precede  the  development  of  the  cliaracter- 
istic  changes  in  the  brme^s,  which  are  especially  mentioned  by  Oppenheimfr. 
Tliere  is  oft<»n  a  peculiar  form  of  diarrlicea,  which  is  said  to  occur  only  in  the  first 
hfdf  of  the  day,  being  entirely  absent  at  other  times.  The  discharges  are  scanty 
and  almost  colorless.  Not  infrequently  the  diaiThcea  is  attended  by  fever,  and  it 
is  said  that  the  spleen  is  almost  invariably  swollen.  The  children  are  pale,  bat 
not  emaciated.  The  first  characteristic  changes  in  the  cartilages  of  the  ribs  and 
elsewhere  ai"e  said  to  appear  within  two  or  three  weeks  of  these  first  symptonts. 
In  otlier  cases,  Oppenheimer  observed  that  the  development  of  rachitis  was  pre- 
ceded by  attacks  of  screaming  at  night,  likewise  associated  with  intermittent 
elevations  of  tjemperature  and  splenic  tumor;  or,  again,  there  were  simple  febrile 
attacks  at  night,  which  passed  away  in  the  morning  with  profuse  perspiration. 

These  facts  indicate  that  the  entire  organism  is  considerably  affected  hv 
It  would  .seem  reasonable  to  suppose  that  the  diaoinler  is  cause<l  by  sotn  c 

infection.    That  this  infection  is  malarial,  as  Oppenheimer  thought  is  more  than 
improbable. 
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The  diajfnosis  of  rachitis  can  not  be  definitely  establishetl  until  the  character- 
istic changes  in  the  bones  have  been  devek^petl.  These  unomalies  vary,  of  course, 
in  their  severity  and  extent  in  ditferent  ciises.  We  append  a  list  of  the  moBt 
important : 

The  head  is  often  noticeable  for  its  gfreat  size  and  somewhat  square  shape;  the 
fontiinelles  remain  ofjeu  until  the  second  or  third  year  of  life;  their  edges  seem 
soft  and  yielding;  the  thinness  and  softness  of  the  occiput  is  sometimes  very 
striking,  so  that  it  can  be  pressed  in  like  parchment.  This  phenomenon  (the 
craniofabes  of  ELmsser)  appears  to  be  due  to  the  pressure  exerted  upon  the  occiput 
when  the  child  is  lying  on  ita  back.  There  is  often  a  peculiar  change  in  the  shape 
of  the  jaws,  particularly  of  the  lower  jaw.  This  is  not  rounded,  but  anpular, 
bein^  sharply  bent  in  the  neighborhooil  of  tlie  canine  teeth;  so  that  the  incisors 
stand  in  a  jMrfectly  straight  line,  besides  being  8<>niewbal  inclined  inward.  Fleisch- 
mann  was  the  first  to  describe  this  condition,  and  referred  it  ti)  the  action  of  the 
mylohyoid  and  masseter  muscles  upon  the  soft  bone.  Dentition  in  rachitic  chil- 
dren is  nsnally  tardy  and  tedious. 

The  thorax  present^s,  even  in  the  mildest  cases,  very  characteristic  and  notice- 
able chang-en.  There  is  a  swelling  at  the  junction  of  the  cartilages  with  the  rilisi 
which  can  be  felt  and  seen  through  the  skin,  and  produces  what  is  calle<l  the 
"rosary  of  rickets."  In  severe  cases  the  lateral  portions  of  the  thorax  are  often 
drawn  inwartl,  particularly  at  the  parts  which  correspond  with  the  insertion  of 
the  diaphragm.  Tliis  change  is  due  maioly  to  the  action  of  the  diaphragm  during 
inspiration  upon  the  abnormal iy  soft  and  therefore  yielding-  rilia.  Tlie  changes 
are  greatest  when  the  respiriitory  efforts,  and  particularly  abdominal  re^^piration, 
are  exaggerated  because  of  bronchitis,  pneumonia,  or  B<ime  other  disease  of  the 
air-passages.  In  such  cases  the  entrance  of  air  into  the  lungs  Ls  im|>cded,  so  that 
it  is  possible  that  the  exU^rnal  atmospheinc  pi'essure  also  contributes  to  produce 
the  deformity  of  the  thorax.  Deep  hollows  may  finally  be  developed  on  each  side 
of  the  chest,  while  the  sternum  becomes  unusually  prominent,  giving  the  whole 
chest  that  shape  which  has  been  termed  pngeon-b roast,  or  pectus  carhmtitm. 
When  once  this  deformity  has  been  developed,  of  course  it  in  turn  contributes  to 
render  respiration  ditHcult 

The  clavicles  are  sometimes  distortetl,  and  may  even  l>e  partially  fractured 
(vide  infrn).  The  spinal  column  is  usually  unatfected  if  the  child  remains  quiet 
in  bed;  but  if  it  sits  up»  or  is  carried  about*  or  tries  to  walk,  the  traction  and 
pressnre  thus  exerted  often  prmluce  curvature  of  the  spinal  column  (rachitic  scoli- 
osis and  kyphosis).  These  deformities  may  become  extretne.  Changes  in  the 
bones  of  the  pelvis  are  of  no  special  clinical  importance  at  this  period  of  the 
patient*8  life;  but  in  later  life  the  consequent  shortening  of  the  antero-iK>sterior 
diameter  of  the  pelvis  may,  as  is  well  known,  prove  a  great  obstacle  to  childbirth. 

The  extremities  not  only  present  swelling  of  the  epiphyses,  but  are  liable  to 
curvature.  This  latter  change  is  most  marked  in  the  lower  limbs,  inasmuch  as 
they  have  to  Buppi>rt  the  weig*ht  of  the  boely.  The  swelling  is  especially  well 
developed  at  the  lower  hwIh  of  the  bones  of  the  forearm  and  of  the  tibia  and  Qbula. 
The  curvature  is  almost  invariably  greatest,  and  therefore  most  ea,sily  recognized, 
in  the  tibia,  which  becomes  convex  outward,  giving  the  rachitic  child  its  **  bow- 
legs." Similar  curvature  of  the  femur  is  less  often  seen,  although  it  may  be 
obvious  enough  in  severe  cases.  The  same  is  true  of  the  humerus.  The  deformity 
of  the  lower  limbs  causes  that  waddling  {jTait  which  can  be  so  often  seen  on  the 
streets  of  any  large  city.  Sometimes  the  limbs  present  a  sharp  bend,  the  result  of 
pai*tial  fracture.  These  "  green-stick  fractures  of  rachitis ''  are  invariably  referable 
to  some  slight  traumatism,  and  are  most  often  seen  in  the  lower  tJiird  of  the  tibia, 
although  sometimes  visible  in  the  clavicles,  riba,  and  bones  of  the  lower  arm.    The 
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infraction  usually  tikes  place  upon  one— generally  the  concave — side,  so  thai  it 
is  often  cotripanrd  to  the  partial  fracture  of  a  quiU  or  an  osier  rtxl. 

Sifmptoms  in  Other  Farts  of  the  Body.— Apart  from  the  changes  in  the  bones, 
a  rachitic  child  may  seem  to  be  perfectly  well.  Even  the  geneml  nutrition  may 
be  unimpaired.  As  a  rule,  however,  rickets  is  associated  with  aua?mia  ai]d 
impaii'ed  nutrition.  The  child  seems  pale,  thin,  and  feeble,  and  may  present 
swollen  lymph-j^hmds  and  other  "  scrofulous  "  symptoms.  Sometimes  there  is  a 
tendency  to  profuse  perspinition.  especially  from  the  scalp.  Very  frequently  then? 
is  chiHsnic  intestinal  catarrh,  and  sometimes  there  is  chronic  bronchitis  or  lobular 
pneumonia.  The  liver  and  spleen  ai*©  often,  but  not  invariably,  enlarged.  It 
shoold  also  be  statt'd  that  spitsm  of  the  glottis  and  convulsions  ai*e  frequently 
observed  in  rachitic  children.  Possibly  they  are  due  to  the  etfect  of  the  diseasr 
upon  Uie  skull. 

The  fieces  and  urine  have  been  rep>e-atedly  subjected  to  careful  chemical  exam- 
ination, in  the  hope  of  gaining  some  information  as  to  the  pathogenesis  of  tlie  dis- 
ease. The  results  have  thus  far  been  rather  contradictory.  Much  emphasis  has 
bsen  laid  upon  the  fact  that  the  fseces  contain  a  comparatively  large  amount  of 
lirao.  This  has  been  ascribed  to  a  deficient  absorption  of  the  lime-salts  from  the 
intestinal  canal.  The  amount  of  lime  in  the  urine,  on  the  other  hand,  seems  Uj 
bo  diminished  rather  than  increased. 

The  disease  almost  invariably  I'uns  a  chronic  course.  Usually  months^  op  even 
years,  pass  before  the  pi*ocess  ends.  lis  termination  is  to  be  recognized  by  closuir 
of  the  fontanelles,  increase  in  the  length  of  the  bones,  and,  above  all,  by  the  fact 
that  the  patient  becomes  stronger  and  makes  attempts  to  walk.  Unfortunately, 
many  results  of  the  disease  persist  through  life.  The  legs  are  crooked,  the  thorax 
deformed,  the  spinal  column  curved,  and  the  i^elvis  narrt>«'ed.  Even  in  the  most 
ftivorahlo  cases  pei"Sons  who  have  once  had  rachitis  usually  remain  somewhat 
smiiUer  ihan  those  who  are  i>erfectly  healthy. 

Some  authorities  describe  an  "acute  rachitis,"  in  which  painful  swelling  of  the 
epiphyses  is  said  to  be  developed  in  the  course  of  a  few  weeks.  At  the  same  time 
the  child  becomes  emaciated,  and  may  also  sutler  from  diarrhoea  or  ulcerative 
stomatitis.  Recovery  takes  place  in  a  few  months.  How  far  cases  of  this  sort  mre 
related  to  genuine  rickets  has  not  yet  been  determined. 

Rachitis  does  not  involve  direct  danger  to  life,  although  many  rachilic  chil- 
dren fall  victims  to  the  attendant  intestinal  catarrh,  or  to  such  complications  as 
catarrhal  pneumonia  or  tuberculosis.  The  prognosis  is,  therefore,  not  unfavorable 
where  the  outward  circumstances  of  the  child  permit  of  go(xi  care  and  uourisb' 
ment.  The  remote  iiiAuences  of  the  thoracic,  spinal,  and  pelvic  deformities  can 
be  readily  inferred. 

The  diagiH>sis  of  rachitis  is  but  seldom  diflScidt  if  the  characteristic  changes  in 
the  bones  exist.  In  case  cranial  clianges  exist,  we  should  guard  against  confound 
ing  rickets  with  hydrocephalus,  but  we  can  usually  avoid  error.  The  rachitic 
child  holds  its  head  erect,  and  is  free  from  mental  or  other  functional  nervous  di»» 
turbance.s. 

Treatment,— The  most  experienced  specialists  agree  that  the  first  aim  in  treat- 
iug  roost  cases  of  rachitis  is  to  improve  the  general  nutrition.  It  is  often  possible 
to  bring  about  recovery  simply  by  means  of  proper  diet  (milk,  the  yoLk  of  c^^ 
and  perhups  meat),  good  air  (in  the  country),  and  hatlis  (brine,  malt,  and  medi- 
cated baths).  Digestive  disturbances  should  be  corrected  by  such  remedies  m 
hydrochloric  acid  or  tincture  of  rhubarb;  and  iron  should  be  adminintered  If  the 
patient  be  uufemic. 

It  is  very  important  that  the  child  should  be  placed  upon  a  good  mattrefl\  ■«^ 
should  neither  attempt  to  walk  too  early,  nor  be  needlessly  taken  up  aod  earned 
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about.  The  best  way  to  avoid  the  development  of  deformities  in  the  bones  is  to 
avoid  all  such  unfavorable  mechanical  influences. 

Attempts  have  also  been  made  to  check  the  disease  by  specific  remedies.  Upon 
theoretical  grounds,  lime  has  been  very  frequently  prescribed  in  the  form  of 
phosphate  of  calcium,  of  which  fifteen  to  forty-five  grains  may  be  given  in  powder 
several  times  a  day;  or  in  the  form  of  lime-water,  of  which  one  or  two  tcaspoon- 
fuls  are  added  to  the  milk  which  the  child  drinks.  The  benefit  of  these  remedies 
is  seldom  very  obvious.  Kassowitz  has  given  a  fresh  impetus  to  the  employment 
of  phosphorus.  To  support  his  belief  he  brings  forward  numerous  clinical  obser- 
vations as  well  as  facts  obtained  from  experiment.  We  may  either  dissolve  the 
phosphorus  in  cod-liver  oil  (0*01-100),  giving  one  or  two  small  teaspoonfuls  of  this 
solution  every  day,  or  we  may  write  for  the  following  mixture,  which  is  more 
elegant,  but  is  also  more  apt  to  spoil : 

3  Phosphori 0*01 ; 

Olei  amygdalae  expressi 10*0. 

Misce,  deinde  adde: 

Pulv.  acaciae, 

Syrupi  simplicis fia    6*0 ; 

Aquse  destillatae 80"0. 

M.    Sig. :  Two  to  four  small  teaspoonfuls  a  day. 

We  can  state  from  our  own  experience  that  the  remedy  is  usually  very  well  borne, 
and,  in  fact,  often  shows  its  beneficial  action  after  a  few  weeks,  the  fontanelles 
grrowing  smaller  and  the  bones  becoming  firm. 

It  may  be  eventually  necessary  to  resort  to  orthopaedic  or  surgical  treatment 
in  order  to  correct  the  deformities  of  the  bones. 

[The  comparative  rarity  of  rickets,  especially  in  its  extreme  degrees,  in  this 
country  strikes  all  observers  who  have  studied  in  Germany.  With  a  fairly  exten- 
sive experience  among  the  poorer  classes  of  the  city,  the  writer  can  recall  scarcely 
half  a  dozen  cases  of  craniotabes.  The  colored  race  furnishes  a  large  contingent 
of  cases  of  rickets,  although,  as  is  shown  by  Haven,  in  attention  to  diet  and  fresh 
air  its  members  are  superior  to  the  Irish  laboring  classes,  as  a  rule.  The  more 
pure  the  negro  blood,  the  greater  does  the  liability  to  rickets  seem  to  be  in  this 
latitude— an  indication,  perhaps,  that  a  northern  climate  is  unsuitable  to  the  Afri- 
can race.] 


CHAPTER  V. 
08TE0BAAUL0IA. 

.fitiology  and  Pathology. — ^As  a  rule,  osteomalacia  does  not,  like  rachitis,  con- 
sist in  a  disturbance  of  development.  The  growing  bones  are  not  prevented  from 
ossifying,  but,  having  already  undergone  normal  development  and  acquired 
normal  firmness,  they  afterward  become  soft.  It  is  mainly  a  disease  of  adults,  say 
between  thirty  and  forty  years*  of  age.  The  female  sex  is  noticeably  predis- 
posed to  the  disease,  although  occasionally  it  has  been  observed  in  men. 

The  true  cause  of  osteomalacia  has  not  yet  been  ascertained.  It  is  a  remarkable 
fact  that  the  disease  is  much  more  frequent  in  certain  regions  than  in  others.    It 


*  Rohn  maintuns  that  genuine  (Mteomakda  raaj  ooeur  in  gUMren ;  bnt  Mt  •katement  has  not  yet 
been  ftilly  corroborated. 
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is  very  coinruon  alongr  the  Rhine,  and  in  Westphalia,  in  eastern  Flaodeis,  and 
nortliorti  Italy.  This  suggests  that  there  is  some  specilic  cause  for  the  diarasie, 
endemic  in  certain  localities.  Among  exciting  causes,  child-bearing  ia  certainly 
the  most  important*  fur  both  the  fli-st  siyrns  of  osteomalacia^  and  also  fresh 
exacerbations  of  the  disease,  usually  dale  froni  a  preg'uancy.  Another  factor  said 
to  promote  the  tlevelopraent  of  the  disease  is  found  in  unfavorable  hygienic  sur- 
roundings, such  as  damp  dwellings  and  the  like. 

The  anatomical  process  of  osteomalacia  consists  in  a  disapf>oa ranee  of  the 
earthy  salts  of  the  bone,  which  begins  interiorly  and  spreads  outward,  and  causes 
a  correspondinic  softening  of  the  bony  structure.  The  marrow  is  at  first  extremely 
hyperaemic;  and  extravasations  of  blood  are  not  infrequentlj'  found  here  and 
there.  The  bony  sul>stanee  surn:>unding  the  myeloid  spaces  and  the  Haversian 
canals  becomes  transformed  into  a  soft  filjrous  tissue,  while  the  iiTegularly 
arranged  Ix^ne-corpuscles  are  either  destroyetl  or  lose  their  cbaracteristic  shape. 
The  softening  process  gradually  extentls  over  the  spongy  substances  outward  to  the 
cortex.  The  central  cavity  grt>ws  larger  and  larger,  so  that  finally  the  cortical 
substance  is  as  Ihiu  as  paper,  and  the  whole  bone  like  an  "  inflated  and  dried  C4.>il 
of  hitestine."  At  this  stage  the  original  hypenemia  of  the  marrow  has  vanished. 
The  marrow  acquires  a  yellow  color,  and  may  tinally  be  entirely  transformed  into 
a  yellow,  viscid  fluid.  The  atfectcd  Jjones  are  now  flexible  and  soft^  they  can  be 
easily  cut,  and  thej'  are  of  less  specific  gra\rity  than  normal.  The  periosteum  ia  also 
at  first  tliickene<l  and  hy|M?r'a>nne,  as  if  inilamed.  When  it  is  removed,  the  surface 
of  the  bone  beneath  it  is  found  to  be  rough  and  uneven.  The  attendant  altera- 
tions in  the  shape  of  the  bones  will  be  mentioned  below. 

Ui>on  cheniical  examination  of  the  bones  in  osteomalacia,  we  naturally  find  a 
marked  dimitmtiun  in  the  prt]>portion  of  lime-sah.s.  It  is  alst>  staled  that  lactic 
acid  lias  been  discovered  in  the  Ixjnes,  This  is  an  inteit^sting  fact^  as  it  may  be 
that  the  acid  plays  an  important  chemical  part  in  the  prt»cess  of  decalcification. 

CUndcal  History.— (Osteomalacia  be^'iiis  very  gradually  in  most  cases.  Usually 
the  tirst  thing  noticed  is  an  ill-deliued,  deep-seated  pain,  most  often  felt  in  the 
sacral  region,  the  nai)e  of  the  neck,  and  the  back  and  thighs.  The  affected  parts 
are  also  sensitive  upon  pressui'c. 

The  pain  is  persistent.  While  it  still  keeps  on,  motion  becomes  gradually 
impaired.  The  patient  exijerience.s  more  and  more  difficulty  in  walking,  partly 
because  of  the  pain  and  partly  Ix^canse  of  muscular  weakness.  The  gait  is  either 
uncertain  and  t^ittf-ring,  or  characterized  by  short  painful  steps,  the  lower  limb 
and  the  pelvis  being  jerked  forward  as  if  in  one  piei'e.  SiMiner  or  later  it  becomes 
imiHJs.sible  to  walk,  and  the  patient  is  permimently  bedridden.  Even  now  the 
pains  usually  pereist  in  gi-eat  severity.  They  are  not  actually  spontaneous,  but 
the  mere  pressure  of  the  mattress  and  the  bedclothes  is  suHu-ienl  to  excite  them. 

In  the  mcanwlii^e  many  of  the  bones  will  probably  have  Ix'come  di^orted. 
Usually  the  deformity  of  the  spinal  column  is  the  first  change  which  attracts 
attention.  Tliis  is  generally  kyphotic;  less  often  the  curvature  is  in  the  op|K)siti» 
direction.  At  the  sauie  time  the  head  approaches  the  sternimi  more  and  mote, 
and  the  patient  is  thus  niiidti  to  appear  much  shorter  than  she  really  is.  In  most 
cases,  also,  the  thorax  is  nmch  distorted.  It  is  compressed  laterally,  while  Uie 
sternum  becomes  very  prominent,  and  is  sharply  bent.  The  change  in  the  shape 
of  the  pelvis  in  osteomalacia  is  less  obvious  externally,  but  it  can  be  detected  on 
internal  examination.  It  is,  of  course,  of  great  importance  from  an  obst^rtricMl 
point  of  view.  The  i>elvis,  like  the  chest,  is  compressed  laterally,  while  the  sym- 
ph}T*is  is  made  to  projtxt  forwainl  like  a  Ix^ak.  Tlie  sacrum  and  its  promontory 
ai'e  also  pushed  forward,  and  the  superior  strait  thus  acquires  somewhat  of  a  Hettrl 
shape. 
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The  extremities  are  leas  often  distorted,  particularly  if  the  patient  becomes  bed- 
ridden at  an  early  jx^riod.  Manifold  changes  are,  however,  possible.  Somotimes 
there  is  also  fracture.  In  a  few  reported  cases  the  softness  of  tbi*  Ixjut^js  of  the 
extremities  was  so  extnjriie  tliat  one  could  bend  the  limbs  at  will,  like  wax,  and 
give  ilieiii  the  most  extraordinary  p<jsitions.  In  cases  so  far  advancfd  as  these, 
the  pain  in  the  Ijones  seems  finally  to  cease. 

The  Ixjncs  of  the  head  and  face  seldom  undergo  noticeable  change,  but  we  often 
find  the  t«?eth  carious  or  lost.  In  the  muscles,  several  olmervers  have  noticed 
ti-emblin^  and  tibrillarj^  contractions.  It  is  also  said  that  sometimes  even  a  slight 
irritation  of  the  skin  sutRees  to  excite  painful  contractions  of  tlie  underlying'-  nius- 
clea.     Tliese  phenomena  have  not  yet  been  ihoi-oug-hly  iiivesti^ted. 

The  gt?ncral  condition  of  the  patient  is  often  unimpaired  for  a  long  while, 
except  for  the  pain  and  the  impamneut  of  motion.  The  internal  organs  perform 
their  functions  in  a  normal  manner,  and  the  appetite  is  gpood.  Fever  Is  observed 
only  when  the  disease  is  undergoing  some  temporary  exacerbation,  Willi  reganl 
to  changes  in  the  urine,  there  Jiave  been  a  good  many  statements  made,  but  theii* 
significance  is  extremely  doubtful.  It  is  sitid  that  the  anioioit  of  i>bo.sphoric  acid 
excreted  is  diminislwd.  With  regai-d  to  the  amount  of  lime,  no  <letinite  statement 
can  be  made.  I-^ctic  acid  has  been  repeatedly  detected  in  the  urine,  as  has  also 
albumen.     Concretion.s  of  lime  have  been  found  in  the  bladder  and  the  kidneys. 

The  disease  runs  a  chninic  course,  occupying  seldom  less  than  two  or  three 
jeaifkand  sometimes  even  five  or  ten.  Apparent  arrest  of  the  disease  is  not  infre- 
quently observed,  but  this  is  followed  by  fre.'Nh  exQcerbatioris.  The  most  frequent 
termination  is  in  death.  This  results  either  fi'*nu  general  debility,  or»  more  often 
still,  from  the  dyspnoea  caused  by  the  comjuT.ssioji  of  the  hnig.  or  by  some  such 
disease  as  lobular  pneumonia.     Kc*'overy  is  excrrptional,  although  not  iniimssiblc. 

Diagnosia.— In  WL'li-develo|>ed  cases  it  is  not  ditJicuit  to  recognize  tbo  disea.se, 
but  at  tirst  a  correct  diagnosis  i<  often  impossible,  unless  the  endemic  frequency 

osteomalacia  suggests  it  In  the  onset  of  the  disease  we  may  often  be  led  to  the 
false  belief  that  there  is  incipient  disease  of  the  cord  on  the  vertebra?.  An  exam- 
illation  of  the  pelvis  is  then  *if  distinct  diagnostic  importance,  as  its  peculiar  de- 
formity can  be  recogiuKod  early.  The  ver\'  peculiar  hobbling  gait  of  osteomalacia 
is  also  unlike  anything  that  is  seen  in  spinal  disea.se.  As  the  disf-ase  is  almost  en- 
tirely confined  to  adults,  we  are  s*'ld<tm  in  danger  of  confounding  it  with  rachitis, 
Be.sides,  osteomalacia  does  not  pro<hire  swelling  of  the  epiphyses,  nor  changes  in 
the  bones  of  the  skull.  It  is  said  that  osteomalacia  is  occasionally  confounded 
with  diffu.se  cai-cinofiis  of  the  bones,  as  this  may  prwluce  similar  symptoms  aud 
deformities. 

Treatment— As  has  been  already  implied,  therajR^utic  efforts  have  thus  far 
provcil  in  severe  c^ses  almost  unavailing  in  this  disease.  In  the  onset  of  the  dis- 
eus<?  we  can  obtain  a  distinct  improvement  liy  the  use  of  hygienic  remedies,  good 
air,  prf)|>er  food,  etc.  Internally  we  give  cod-liver  oil  and  irt*n.  Many  patients 
praise  warm  baths,  with  or  without  salt.— Tlie  exhibition  of  lime  seems  U)  be  of 
no  special  use,  but,  from  our  own  experience,  we  must  urgently  ad%Hise  trying  small 
doses  of  pliosjihorus  in  the  form  given  above  (page  925), 

The  changes  in  the  W>iiy  \w\v\n  produced  by  osteomalacia  may  eventually 
demand  obstetrical  interference,  but  we  need  not  discuss  such  procedures  here. 
We  shouhl  invariably  warn  women  who  suffer  from  the  disease  of  the  dangers  of 
becoming  pi-egnant. 


ibrtft. 


DISEASES  AFFECTING  THE  BLOOD  AND  TISSUE- 
METAMORPHOSIS. 

{CONSTITUTIONAL  DISEASES,) 


CHAPTER  I. 
ANJEBOA  AND  CHLOROSIS. 

Definition  and  etiology.— The  word  "anaemia"  might  properly  be  taken  to 
signify  diminution  of  the  total  volume  of  the  blood,  such  as,  for  example,  is 
directly  brought  about  by  a  severe  haemorrhage.  Usually,  however,  the  word  is 
employed  to  signify  not  so  much  diminution  in  quantity  as  deterioration  in  qual- 
ity. The  total  volume  of  the  blood  is  not  liable  to  nearly  so  great  variation  as  is 
the  number  of  its  most  important  constituents — ^the  red  corpuscles — inasmuch  as 
the  total  volume  is  dependent  merely  upon  the  amount  of  watery  constituents, 
and  even  after  large  haemorrhages  the  water  is  quite  rapidly  replaced  by  absorp- 
tion. This  is  undoubtedly  the  case  in  most  instances  of  sudden  loss  of  blood. 
Even  in  chronic  ansemia  there  is  usually  no  reason  to  assume  that  the  total 
amount  of  bl(X)d  is  diminished,  although  it  may  be  where  there  is  general  emacia- 
ation,  or  diminished  supply  of  liquids  (persistent  vomiting,  dysphagia),  or  large 
watery  discharges  (as  in  cholera).  The  essential  element  in  anaemia  is,  therefore, 
a  diminution  in  the  number  of  the  red  blood-corpuscles,  or  so-called  oligocy- 
thaemia.  Changes  in  the  character  of  the  red  blood-corpuscles,  however  impor- 
tant, are  not  taken  into  consideration  here;  nor  is  there  usually  any  stress  laid 
upon  any  incidental  variations  in  the  proportion  of  albumen,  especially  as  oligo- 
cythaemia  is  not  invariably  accompanied  by  a  diminution  in  the  amount  of  serum 
albumen  ("  hypalbuminosis  "). 

The  circumstances  under  which  anaemia  is  observed  are  manifold.  They 
admit,  however,  of  our  distinguishing  the  two  great  classes  of  anaemia — primary 
and  secondary.  Primary  anaemia  is  developed  as  an  apparently  primary  and 
idiopathic  disease  in  iKJople  previously  healthy,  while  secondary  anaemia  is  merely 
a  symptom  of  some  already  existing  disease.  However  simple  this  theoretical 
distinction,  yet  in  actual  practice  it  is  often  quite  difficult  to  determine  whether 
the  particular  case  before  us  should  be  regarded  as  primary  or  secondary.  A  sec 
ondary  anaemia  may  occur  where  the  true  primary  cause  can  not  be  at  all  readily 
determined.  There  are,  nevertheles.s,  quite  a  large  number  of  cases  which  would 
seem  to  deserve  the  name  of  primary  or  essential,  in  which  we  feel  compelled  to 
assume  that  some  pathogenetic  influence  acts  directly  upon  the  blood  and  tfal 
haematopoietic  processes. 

In  the  first  place,  we  would  class  as  primary,  cases  which  may  best  be 
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"simple  constitutional  anaemia.''  These  often  stand  close  to  the  borderland 
between  health  and  difiease.  There  are  not  a  few  individuals  who  present  a  strik- 
ing- pallor  for  a  larg^e  part,  if  not  aD,  of  their  lives.  These  perstms  may  feel  bo 
well  and  vigoroiui  that  we  scarcely  have  a  rij^ht  to  rL'g^ard  the  t^xistent  aua?mia  as 
an  actual  disease.  Sometimes,  however,  such  individuals  do  betray  some  diminu- 
tion of  energy,  are  easily  fatigued,  and  are  subject  to  headache.  We  may  then* 
certainly  regard  the  condition  ti»  pathological.  In  many  instances  the  cAUse  of 
this  simple  anaemia  i»  found  in  the  general  hygienic  suiToundings  of  the  patient, 
for  Buch  cases  ore  most  often  met  with  among  the  pooi*er  clas-ses.  Deticient  nutri- 
tion, bad  air,  unhealthy  occupation  in  factories  or  the  like,  not  only  affect  the 
general  health,  but  more  especiaUy  interfere  with  the  processes  of  normal  WoikI- 
makiug.  Other  cases  of  constitutional  auai'mia,  apparently  prinmrj%  occur  in 
imliviiluals  who  are  entirely  beyond  tlie  reach  of  such  influences  as  have  just  been 
mentioned,  in  whom  tlie  autemia  Ima  developed  and  persists  despite  the  best  of 
food  and  air.  Hei-e  we  are  forced  to  the  conclusion  that  the  organs  engaged  in 
the  manufacture  of  the  bkrfxi  are  in  some  way  prevented  fi-om  performing  their 
proper  functions.  Tlie  trouble  often  seeuLS  t<j  be  ct^ngenital,  for  such  individuals 
may  present  the  symptoms  of  anaemia  in  their  earliest  infancy.  There  are  persona 
who  have  always  been  pale  and  feeble.  Or,  again,  aniemia  does  not  develop  until 
later  on,  in  which  case  it  not  infrequently  as-soeiates  itself  with  certain  phases  of 
phjTsiological  development^  as  when  growth  is  particularly  rapid,  or  when  adoles- 
cence occurs,  Virehow  has  directed  attention  to  another  factor,  which  he  regartls 
as  potent  in  many  of  these  cases  of  congenital  anaemia.  He  has  found  that  the 
arteries  may  be  congenitally  small,  or  that  tlje  whole  arterial  system  may  be 
imperfectly  developed.  The  condition  may  be  associated  with  a  congenitally  weak 
and  small  heurt.  The  importance  of  this  factor  has  not  yet  been  fully  determine*!. 
Po.ssibly  the  conilition  of  the  circulatory  system  just  mentionetl  may  be  the  result 
rather  than  the  cause  of  the  anaemia. 

A  secx>nd  division  of  primary  anaemia  includes  cases  which  present  a  far  more 
definite  and  distinct  group  of  symptoms.  Th?y  quite  often  appear  in  persons  pre- 
viously healthy,  last  for  a  cei-tain  length  of  time,  and  then  end  in  complete  itKiov- 
ery.  The  typicid  form  of  this  vai'ioty  Ls  chlorosis  ix^oipus  —  greenish  yellow),  or 
"greensickness."  This  well-known  disea.se  is  especially  frequent  in  young  girls 
fourteen  to  twenty  years  of  age — that  is,  at  puberty.  It  often  comes  on  quite  raji- 
idly  without  any  ascertainable  cause.  There  are  not  infrequently  prediyjK>sing 
mfiuences  in  the  outward  circumstances  of  the  patient.  Thus  it  is  prtmiotetl  by 
an  unhealthy  s<xlentary  mode  of  life,  as  in  seamstresses;  bad  air,  as  in  ftictory 
operatives;  ment^il  and  physical  over-exertion,  as  in  teachers,  governesses,  and 
students;  and,  finally,  by  menta!  influences.  It  is,  nevertheless,  true  that  chlorosis 
also  appeal's  in  girls  who  have  lived  under  the  most  favorable  hj'gienic  conditions 
possible.  Sometunes  the  disease  seems  to  be  merely  a  temjwrary  exacerbation  of 
a  simple  constitutional  anaemia  which  has  existed  a  long  while;  but  it  may  also 
appear  in  young  women  who  were  previously  healthy,  and  even  robust. 

The^jTie  cause  of  chlorosis  is  unknown.  In  all  probabiUty  it  is  a  disease  of  the 
blood  itself,  or  a  process  interfering  with  its  normal  manufacture.  Its  pathological 
])hysiology  is,  however,  as  yet  entirely  beyond  oxir  grasp.  The  old  view,  that 
chloiYisis  was  referable  mainly  to  sexuxil  derangement,  such  as  disturbance  of  men- 
stniation,  or  defective  development  of  the  genital  organs,  must  be  i-egardcil  as  a 
confusion  of  c^mso  and  effect  although  it  is  time  that  such  disUu'bances  are  often 
seen  in  the  discjise.  Furthermore,  cases  of  nuirked  lemporarj"  aiuemia,  precisely 
like  ordinary  chlorosis  in  their  symptoms  and  behavior,  occur  in  men  and  in 
elderly  indi\iduals. 

A  third  variety  of  primary  essential  anaemia  ii  the  so-called  progreBsivepemi- 
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cious  anasmia^  This  is  likewise  an  idiopathic  disease^  distinguished  from  chli 
mainly  by  its  continuous  progress  and  fatal  termination.  We  must  confess 
in  our  opinion  it  is  not  possible,  at  least  from  a  clinical  j)oint  of  view,  to  draw 
sharp  dividing  line  between  ''ordinary  chlorosis"  and  "pernicious  anaemia. 
Some  future  investigator  may  discover  .'etiological  as  well  as  anatomical  diffei 
♦ences  between  the  two  diseases,  which  will  separate  theni  widely.  In  the  mi 
while  we  have  only  the  clinical  phenomena  to  guide  us,  and  must  acknowledge' 
our  inability  to  make  iuiy  sharp  distinction.  There  are  " severe  cases  of  chlorosis'' 
which  itserable  "  |)erniciou8  anttmia  "  in  every  i^espect,  except  that  they  finally 
get  well ;  so  thai  the  only  point  which  would  enable  us  to  distinguish  them  from 
the  faial  disease  is  the  mode  of  termination.  To  t-jike  this  for  a  criterion  is 
evidently  uu^scientific.  Cases  of  "  severe  essential  anjemia  "  also  have  many  points 
in  common  with  ceilain  other  diseases,  such  as  pseudo-leulcemia  and  splenic 
ana?raia.     These  will  be  discussed  later. 

The  forms  of  secondary  ana?niia  offer  a  cx>ntrast  to  the  forms  of  primary 
essential  anaemia  just  described  in  the  much  greater  number  of  their  ca 
Under  this  head  come  cases  of  anoemia  which  do  not  occur  idiopathically,  but 
a  i-esult  of  other  abnormal  processes.  The  simplest  variety  is  ansemia  from 
h;Emorrhagn.  This  is  protluced  by  prrifuse  loss  of  blood,  whether  from  tho 
stomach,  lungs,  uterits,  intestines,  kidneys,  or  some  wound.  Repeated  small 
haemorrhages  finally  produce  the  siime  result  as  a  single  large  one.  Thus  I  ho 
most  profound  anaemia  may  be  observed  where  there  is  a  very  frequent  epistaxis 
(haemorThagie  diathesis),  or  where  cancer  of  the  womb  gives  rise  to  a  constanl 
oozing  of  blood. 

Other  cases  of  secondary  anaemia  may  be  divided  into  two  great  groii|w.  In 
one  class  the  anaemia  is  a  symptom  of  impaired  nutrition.  This  is  seen  in  almost 
every  severe  disease,  acute  or  chronic,  and  is  usually  associated  with  more  or  1 
emaciation  and  loss  of  strength.  The  bad  appetite,  the  lack  of  fresh  air  and  e 
cise,  and  |>crh<i.ps  an  impairment  of  digestion,  or  fever,  or  some  abnormal  d 
upon  the  system,  liS  in  suppuration — tht«e  injure  the  entii'e  body.  It  is  not  sur- 
prising that  the  blood  shares  iu  the  universal  misfortune.  This  is  why  most 
chronic  invalids  seem  pale,  particularly  if  they  suffer  from  disease  of  the  sto 
kidney's,  cheat,  or  nervous  system.  In  the  second  class,  the  ima^mia  is  .sennnda 
to  some  other  disease,  but  assumes  especial  prominence  as  a  s\nnptom,  i-  ]- 

enlly  of  any  general  impairment  of  nutrition.     Of  coui'se.  it  is  often  u—  d 

with  emaciation,  but  neverthele^ss  its  extraordinary  intensity  offers  a  striking  ctin- 
trast  to  the  condition  of  the  rest  of  the  IkkIv.  This  "specitic  secondary  ampmia*" 
must,  like  essential  anaemia,  be  due  to  a  special  lesion  of  the  blood  itself,  and  is^ 
therefore,  to  be  regarded  as  in  a  certain  sense  a  special  complication  or  local 
tion  of  the  primary  disease.  General  malnutrition  never  directly  pmdu 
anjemia  of  this  gmde.  This  fact  is  illustrated  in  stenosis  of  the  osophagna. 
Here  the  ing«>stion  of  footl  is  very  greatly^  if  not  completely,  impaired,  and  there 
is  the  greatest  emaciaticm.  with  a  subnormal  temperature  and  slow  pulse.  Of 
course^  such  a  patient  apjjeara  ptde  and  wretched,  but  he  does  not  present  that 
peculiar  waxy  pallor  which  is  the  infallible  sign  of  genuine  anaemia. 

The  exact  mode  of  origin  of  specific  secondary  anaemia  is  often  oUscure,     W© 
have  already  reiK>rted,  in  a  preceding  chapter,  a  very  instinctive  example.     In 
cancer  of  the  stomach  wo  find  n.sually  emaciation  and  pallor.     This  is  natunl 
enough;  but  sometimes  the  caivinoma  is  complicated  by  an  extraordinarily  pr^ 
found  anaemia,  comparable  only  to  the  pernicious  variety.     In  one  such  cns< 
found,  at  the  autopsy,  an  extensive  secondary  carcinosis  of  the  bone-mar 
Here,  therefore,  the  ansemia  certiiinly  was  not  the  result  of  the  general  ini; 
mentof  nutrition  occasioned  by  the  gastric  carcinoma,  but  of  tlie  cUseiiae  ot  mc 
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marrow,  which  tissue  undoubtedly  plays  an  iniporianl  part  in  the  manufacture  of 
the  bltxxl. 

Borne  cases  of  specific  secondary  anaemia  deserve  special  mention,  although  it 
seldom  possible  to  demonstrate  their  precise  cause.  In  the  tii-st  place  come  such 
ises  as  develop  after  certain  a<*ute  diseases,  usually  of  qii  iufectious  character, 
fFor  example,  there  may  be  great  anaemia  after  typhoid  fever,  or  less  often  after 
acute  articular  rheumatism.  A  peculiar  form  of  anajmia  is  often  observed  during 
the  secondary  stage  of  syphilis,  although  nutrition  seems  to  be  otherwise  well 
maintained.  Tliis  is  known  as  "syphilitic  chlorosis."  Tuljerculosis,  chi-onic 
malarial  poisoning,  and  other  cases  of  clir-ooic  puisiming-  (lead),  as  well  as  amy- 
loid  disease,  renal  distiase,  etc.,  may  also  be  attended  by  ana-mia  of  such  intensity 
as  ttj  justify  the  conclusion  that  there  is  some  special  disturbance  of  secondary  ori- 
g^in  affecting  the  manufacture  of  the  blocjd  or  the  blocKl  itself.  [Clironic  ai'senicsd 
IJoLsoning  fnjni  wall  papei*s,  di-ess  fabrics,  furniture  covei in gf,  and  the  like,  is  a  not 
infrequent  cause  of  auietnia  and  debility,  which  resists  treatment  as  long  as  the 
exposui'e  to  tlie  toxic  influence  last»»  The  classical  symptoms  of  chronic  arsenical 
poLsoniug  ai'e  not  necessarily  present.  The  number  of  cases  in  which  prompt 
recovery  has  taken  place  after  the  rcmc>val  of  the  poison  which  wnm  proved  to 
exist  in  the  surr»jnindings  as  well  as  in  the  urine  of  the  patient  is  too  large  and  t<ja 
ing  to  explain  by  simple  coincidence.  Recovery  may,  however,  Ije  slow  in 
1086  whose  toleration  of  arsenic  is  slight,  or  in  whom  the  cause  of  the  symptoms 
rcmainwl  long  undetected.] 

We  shall  now  prcweed  to  describe  the  symptoms  common  to  all  foi-ms  of 
ansemia.  U]>on  this  will  follow  a  sketch  of  chlorosis.  A  si>ei'ial  chapter  is 
assigned  to  the  grave  form  of  essenlial  anaemia  known  as  progressive  pernicioiLs 
autcmia;  and  in  the  same  ci>nni"Ction  will  be  set  forth  the  little  that  is  Iniovsm  with 
reg^inl  to  the  relations  of  anaemia  to  pathological  changes  in  the  haematopoietic 
organs. 

Symptomatology  of  An8Binia.—Tlje  first  sj^mptom  which  attracts  the  attention 
of  the  physician  in  any  case  of  an.t^mia  is  the  altered  appeai-ance,  the  pallor  of  the 
skin  and  visible  mucous  membranes.  This  is  especially  striking  in  the  face,  Imt 
it  is  sutliciently  evident  everywhere.  SiK^rial  value  is  usually  assigned  to  pallor 
of  the  mucous  membrtnies,  for  example,  of  the  lijis  and  ccjujunctivfc,  inasmuch  as 
their  color  is  not  liable  to  be  interfered  with  by  pigmentation  or  opacilyof  the 
epidermis.  Tlie  degi'ee  of  pallor,  of  course,  varies  greatly.  The  vi'hole  boily  may 
present  a  waxy  appearance.  Such  pallor,  of  courae,  indicates  a  very  decided 
diminution  in  the  number  of  the  red  blood-corpuscles,  which  elements  impart  to 
the  bkKKl  its  normal  color.  More  information  about  this  and  other  changes  in  the 
blood  will  l»e  found  1>elow,  UJider  chlorosis  and  jXTnicious  amemia. 

.  Besides  the  allemlion  in  complexion,  thei^eiis  al  ways  a  gi*oup  of  symptoms  ulti- 
mately referable  to  an  imy>airment  of  the  normal  proce^sses  of  innervation  result- 
ing from  a  lack  of  arterial  bloLnl.  First  among  these  phenomena  comes  general 
weakness  of  the  motor  system.  The  voluntary  muscles  are  easily  fatigued,  and 
the  patient  suffei-s  from  constant  languor.  When  the  anremia  is  very  great,  as 
after  severe  hannorrhage,  this  weakness  may  be  so  pronounced  that  the  patient 
can  neither  walk  nor  stand. 

This  diminished  nervous  energy  is  also  shown  by  the  mental  condition. 
There  is  no  intellectual  vigor.  The  patient  is  ineui>able  of  any  great  mental  exer- 
tion, and  exjjeriences  a  constant  feeling  of  weariness  and  sleepiness.  Whether 
the  special  senses  are  blunted  in  ansemia  has  not  yet  been  determined.  It  is  very 
probable  that  a  careful  investigation  would  reveal  an  impairment  of  the  percep- 
tive powers,  corresix>nding  to  the  muscular  weakness.  If  the  anaemia  reaches  a 
certain  degree,  the  patient  becomes  uuctiuacinn»  ~<cpliiins  the  frequent 
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faiutiaer  attacks  (compare  jmge  70R)»  which  are  referable  to  a  temporary 
tion  of  the  cerebral  aua'inia,  luid  are  therefore  apt  to  come  on  alter  the  patietlt 
has  been  standing  for  some  time,  or  wherfhe  rises  from  a  horizxintal  |x>$ttioxi.  It 
is  an  extremely  interesting'  fact  that  a  circmnscribed  portion  of  the  uers'ous  svj*- 
tern  maj  alone  sulfer;  thus  we  may  have  an  ancemic  ainauresis  after  profuse 
haemorrhage.  There  is  no  d«nabt  that  this  blindness  is  due  lo  anaemia  ol  ' 
optical  nervous  apparatus.  The  only  question  is  whether  the  aiumnia  all' 
chiefly  the  retina  or  the  central  portion  of  the  optic  tract  (cortex  of  the  occipital 
lobe). 

If  the  anaemia  be  at  all  marked,  many  other  organs  exhibit  functional  derange- 
ment. In  particular,  the  secretory  org-ans  are  distiirlx^d.  The  mouth  and  tonj^we 
ai'e  frequently  di'y.  This  is  in  part  due  to  tlie  dinjinishe<l  secretion  of  mucus  miiJ 
Boliva.  Of  course,  where  there  is  a  sudden  great  loss  of  blood,  the  ronditii^n  i 
also  in  part  a  result  of  the  compensatory  ahstraction  of  water  from  the  tis>;i«^ 
Other  and  still  more  iini^mrtiiut  glands  belonging  to  the  dig^»stive  sj'stem  an? 
ulfected.     Our  knowledge  in  this  reg-ai-d  is  as  yet  very  far  from  complete;  but 

Ltiassein  has  called  attention  to  the  intere-sting  fact  that  the  amount  of  hydro- 
chloric acid  in  the  gastric  juice  is  considerably  less  than  normal,  and  that  the  dys- 
pepsia so  often  seen  in  anaemic  patients  must  in  part  he  referable  to  this  o<jndi- 
lion.  Analogous  disturbances  in  the  functions  of  other  digestive  organs  are  pi"*^ 
sumably  present,  but  they  have  not  yel  been  actually  pi*oven  to  exist.  We  wrould 
add  only  that  the  constipation  to  which  aniemic  persons  ai'e  very  liable  is  usually 
due  to  dimiiLLshed  energy  of  peristaltic  action. 

The  symptoms  thus  far  descril>ed  ai*e  all  referable  to  diminished  fiinctiooal 
activity.  On  the  otber  hand,  aiuemia  gives  rise  to  certain  symptoms  of  irritati«iTi 
in  the  nervous  system.  It  would,  of  couree,  be  illogical  to  sa^^  tliat  these  s\  uiji 
loms  are  the  direct  result  of  a  lack  of  oxygen-carrying  blood.  Thov  are,  in  all 
pi*obabilily,  expi-essive  of  the  irrihitiou  excited  in  certain  portions  of  the  nervous 
system  by  the  products  of  abnormal  tjssue-nietaniorphosis.  It  may  \fe  that  these 
proilucts  aj'e  themselves  the  i^esult  of  a  deficiency  in  the  supply  of  oxygen. 

The  symptoms  of  cerebi-al  irritation  observed  in  anfj^mia  include  vertigo,  siiots 
l)efon^  the  eyes,  and  tinnitus  aurium.  This  last  is  an  almost  constiint  symptom,  if 
the  nn:emia  be  at  all  severe,  and  it  may  cause  the  patient  gi-eat  discomfort.  It  is 
usually  aggravated  if  the  patient  lies  upon  his  side.*  Another  irritative  syrnpti«m 
is  eructations.  Wt^  also  have  anaemic  vomiting,  and  no  donbt  thi.s  is  usually  of 
central  origin.  It  may  ho  very  tn^uldesome.  Sometimes  violent  hiccoughs  are 
observed,  as  well  as  fi^queut  yawning  of  a  convulsive  character,  Anji^mic  head- 
ache may  be  very  severe.  It  is  usually  referreil  either  to  the  entire  bead  or  the 
forehead;  there  is  a  painful  feeling  of  pressure,  which  n>ay  attain  great  8^ 
verity. 

Other  important  evidences  of  irritation  are  tt>  be  found  in  the  behiivior  of  the 

pulse  and  the  respii-ation.     The  changes  here  ai'e  apparently  in  piiH  of  a  compen- 

itory  character.     The  pulse  is  accelerated  in  most  cases  of  any  soverit5\  ri*aching 

to  100  beats  [>er  minute,  or  even  more.  It  is  also  verj'  excitable,  so  thatcouii>um- 
tively  slight  external  influences  suffice  to  increase  its  rapidity  for  the  time  being. 
This  increase  in  frequency  would  not,  of  course,  necessitate  an  inei'ease  of  intra* 
vascular  tension,  or  of  the  rapidity  of  the  circulation ;  but  it  may  oxert  a  favor- 
influence  in  this  direction,  and  so  be  tcleologic.     Respiration  ia  also  ushaIIv 

derated  in  amrniia.  In  ciises  of  great  severity  the  breathing  may  be  so  deep 
and  noisy  as  to  justify  the  term  "amemic  dyspucea."    This  is  the  diixsct  Bxprtw- 

*  We  mjiy  alflo  stiitu  that  the  tlunHua  of  the  antt^mic  i»  sometlmcii^  ootli'iu^  but  th«  jo^lar  viiMi 
liorn  (bruit  tU  diabti)  heard  by  the  patient. 
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sion  of  the  body's  hunger  for  oxygen.    It  is  obvious  thai  this  increase  in  the  num- 
ber of  respirations  favors,  to  a  certairi  extont,  the  absorption  of  thEit  gas. 

There  are  still  other  symptoms  rt-ferable  to  the  circulatory  system.  It  has 
been  already  stated  that  the  total  volume  of  the  blontl  is  not  diminished  in  anaemia 
iiulestt.  of  cour^ie,  there  has  just  been  au  attual  haemorrhage.  This  explains  why 
tbo  pulse  in  anjemia  is  often  comparatively  full  and  strong.  Quit ;  frequently 
there  is  a  peculiar  quickness  of  the  pulse.  This  seems  to  be  due  to  a  vii^orous 
canliac  sysbDle,  in  conjunction  with  a  hnv  intra-arleria!  tension.  This  supijosilion 
exphtins  the  fact,  which  we  have  often  observed,  that  there  may  be  iu  prt>fuuud 
.anaemia  a  loud  sound  in  the  femoral  artery  similar  to  that  heard  in  aortic  rej^r^ 
itation. 

It  has  long  Ijeen  known  that  anaEmia  may  produce  functional  cardiac  mur- 
murs, often  called  "amemic  murmurs."  Their  mode  of  origin  is  not  yet  fully 
explainetl.  They  are  usually  heard  loudest  over  the  l>ase  of  the  heart,  in  the 
uei^'hborhocHl  uf  thf^  pulmonary  valves,  althoug"!!  sometimes  at  the  ajwx  of  the 
heart.  As  a  rule,  they  are  purely  systolic  in  time,  but  we  certainly  heard  in  one 
case  of  pernicious  anienua  a  loud  diit-stulic  murmur  of  amemic  ongin.  The  duw- 
n^ups  are  of  a  blowing  character.  Sfuuetimes  they  are  so  rough  as  to  simulate 
pericardial  friction-murmurs;  it  has  therefore  been  suggested  that  many  antemic 
murmurs  are  actually  due  to  the  rubbing  upon  each  other  of  the  abnormally  dry 
folds  of  the  i>ericardial  sue.  Another  explanation  of  their  occurrence  i.-^,  that  the 
movements  ^»f  tlie  canliac  valves  ai-e  intcrferetl  with,  as  a  result  pcrha|>;'  of  fcitly 
degencndion  of  the  myocardium  {vide  infra \.  It  is  also  possible  that  they  are 
due  in  some  cases  to  relative  insufficiency,  resulting,  for  instance,  from  dilatation 
of  the  heart  or  imjierfect  action  of  the  papillary  muscles. 

Murmurs  in  the  large  veins  of  the  neck  are  very  often  heard  in  amemia,  either 
with  or  without  cardiac  murnmrs.  They  are  often  called  bruit  de  diable.  No 
leas  an  authtvrity  than  A.  Weil  has  maintained  that  nmrraurs  in  the  jugular  veins 
are  just  as  frequent  in  healthy  ixM^sons  as  in  the  amemic;  but  our  experience 
obliges  us  to  differ  from  this  view.  We  believe  that  the  loud  venous  murmurs  are 
more  frequent  in  the  aufcmic  than  in  other  persons.  We  can  not  claim,  howfvery* 
that  they  are  of  any  gre^t  diagnostic  value. 

Tlie  pTOcesses  of  tissue  metamorphosis  in  profound  anaemia  are  of  gi*eat  in- 
terest, but,  unfortunately,  they  have  not  yet  been  thort>ughly  investigated.  It  is 
extremely  probable  that  the  absorption  of  oxyi^en  in  sevcj-e  aujemia  is  less  than 
normal,  and  that  the  body  must^  therefore,  suffer  from  a  diminished  supply  of 
oxygen.  It  has  been  demonstrated  by  the  experiments  of  A.  Frankcl  that  there 
is  an  increased  destruction  of  albuminoids  within  the  body  aiul  a  correspondingly 
incrciksed  exci*etion  of  nitrogen  thmugh  the  kidneys.  This  experimental  deduc- 
tion we  were  the  tlrst  tt>  confirm  iu  a  case  of  very  severe  es.sential  anaemia;  and 
later  various  observer  have  in  other  oases  arrive*!  at  similar  conclusions.  Of 
course,  the  excretion  of  nitrogen  is  influenced  by  many  different  factors,  so  that 
the  truth  of  the  above  statement  is  not  easily  estiiblished.  There  can  be  no  doubt, 
however,  that  in  many  instances  of  profound  unremia  a  larger  amount  of  nitrogen 
is  excreted  than  is  ingested.  This  fact  acquires  a  s])ecial  significance  when  taken 
in  connection  with  certain  anatomical  lesi<ms  produced  by  ann?mia :  thei*e  is  almofit 
invariably  a  welbmarked  fatty  degeneration  of  many  organs,  ],iarticular]y  of  the 
heart  and  kidneys.  This  fatty  degeneration  is  the  direct  result  of  the  abnormal 
destniction  of  albuminoid  structures.  The  fat  represents  the  non -nitrogenous 
remnants  of  the  decomposed  albuminoids.  The  reason  why  the  fat  itself  does  not 
undergo  oxidation  is  the  same  that  leads  to  the  destruction  of  the  albuminoids — 
namely,  a  lack  of  oxygen.  This  explains  why  the  panuiculus  adipoBus  is  for  a 
long  while  preserved  in  many  cases  of  ausemia. 
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It  IB  evident  that  the  fatty  degeneration  once  produced  must,  in  its  turn,  leed'' 

to  unfavorable  results.  Il  has  already  been  suggested  that  the  fatty  degeneratiun 
of  the  heart  may  be  the  cause  of  certain  irregularities  in  its  functional  activitv; 
but  it  should  be  said  that  this  is  not  invariably  the  case,  for  often  the  heaut 
exhibits  a  surprising  energy  despite  marked  fatty  degenerutiou  of  its  muscular 
tissue.  The  corresp^^nding  changes  in  the  walls  of  the  blood-vessels  are,  how- 
ever,  of  great  importance,  as  they  frequently  occasion  disturbance,  above  all  by 
hsemorrhage.  In  many  instances  (for  example,  in  leukaemia,  vide  infra)  an 
actual  haemorrhagic  diathesis  is  develoi^ed ;  but  we  shall  find  later  (see  the  chapter 
on  pernicious  anaemia)  that  the  condition  of  ha?moglobiua'mia  and  the  chronic 
fibrine-femieut  intoxication  caused  by  it  play  a  part  iti  producing  capillary 
haemorrhages  in  severe  amemia.  There  is  also  strong  evidence  in  many  caws 
that  Ibore  is  an  abnormal  permeability  of  the  vascuhir  walls.  From  this  results 
the  mild  grade  of  cedema  frequently  seen  in  ana-mic  patients,  although  *m  some 
few  cases  this  cedema  may  be  ascribed  to  passive  congestion,  resulting  from  the 
cai-diac  debility  {cide  supra).  The  increased  permeability  of  the  renal  blo«>d- 
vessels  is  sometimes  shown  by  polyuria. 

The  urine  k  usually  rather  light-colored,  if  the  anaemia  be  at  all  marked.  It  is 
evident  that  there  is  a  diminished  production  of  urinary  pigment,  the  nuiterial  for 
which  is  the  coloring  matter  of  the  blood.  Another  reason  for  the  light  color  of 
the  secretion  is  the  polyuria  above  mentioned.  There  may  be  fifty  to  seventy 
ounces  (1,500-2,000  c.  c),  or  moi'e,  secreted  in  twenty -four  hours.  The  specific 
gravity  may  nevertheless  be  comparatively  high,  and  higher  than  one  would 
ex])ect  from  the  appearance  of  the  urine,  not  infrequently  ranging  l>etween  1015 
and  102 L  This  indicates,  of  course,  that  the  amount  of  solid  constituents  is  com* 
paratively  large;  and  in  fact  we  find  a  corresponding  amount  of  urea,  say  fotir 
or  five  hundreil  grsdns  (grm.  25-32)  in  twenty-four  houi*s.  This  is  a  large  figure 
when  we  consider  the  amount  of  ingesta.  As  to  the  other  constituents  of  the 
urine,  we  possess  as  yet  little  definite  knowledge.  Tlie  amount  of  phosphoric 
acid  is  sonjetimes  suri)risingly  small,  conipai'cd  with  the  amount  of  nitrogen. 
Albuminuria  is  exceptional  in  cases  of  simple  ana?mia. 

The  botlily  tempcratiiro  is  very  often  affected  in  ana?niia.  An  "ana?mic 
fever  "  is  very  fi-equently  associated  with  jx^rnicious  anj^mia,  and  even  with  casett 
of  profound  secondary  anaemia,  as  after  a  large  Inemorrhage  from  the  stomach 
There  oi-e  irregular  elevations  of  temperatui-e,  usually  occurring  at  evening,  and 
attaining  lOr-lOS"  (.'i8-5°-39''  C.\  or  even  still  higher  figures.  This  fever  is  not 
due  to  inflammator}-  organic  changes,  but,  in  all  probability,  is  rather  the  result 
of  the  presence  of  flbrine  ferment  in  the  blood. 

CMnical  History  of  Chlorosis. —Chlorosis,  or  ''grcen-sickncf=s,"  as  alreaily  ex- 
plained, is  a  term  applied  to  the  mild  foruis  of  essential  ana?mia,  such  as  are  moit 
often  seen  in  females  at  the  time  of  puljerty.  Tlie  disease  stHnetiuies  develops  in 
previously  healthy  girls  with  considerable  rapidit>%  and  may  completely  vanisli 
again  at  the  end  of  a  few  weeks  or  months.  In  other  cases  it  runs  a  more  tedious 
course,  without  sharp  limits,  so  that  the  condition  resembles  that  of  constitutional 
anaemia,  or  il,  may  bo  described  as  an  habitual  chlorosis.  In  many  instatices  the 
disease  may  be  said  to  imdergo  repeated  relapses. 

The  various  symptoms  of  chlorosis  are  almost  all  direct  results  of  the  ftiuieinia, 
so  that  th(.-y  have  ah-eady  been  described.  Their  intensity  and  variety  are,  how- 
ever, very  different  in  different  cases.  There  are  mild  cases  where  the  patient 
can  hardly  be  called  ill.  She  feels  perfectly  well,  but  is  **a  little  pale."  From 
these  cases  there  is  a  gradual  and  unbroken  transition  to  the  other  extreme  of 
severity. 

A  constant  and  essential  symptom  is  the  greater  or  leas  pallor  of  the  faoa 
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well  as  of  the  rest  of  the  surface  of  the  body,  and  of  the  mucous  inembraues  so 
far  as  visible.  There  is  also  almost  invariably  general  languor-  tba  patient  is 
easily  fatigued,  and  bits  neitber  the  de,sire  nor  tbe  ability  to  make  any  pi'eat 
bcxlily  or  mental  exertion.  There  is  also  a  tendeucy  to  headache  and  vertigo. 
Other  nervous  or  *'  hysterical "  symptoms,  if  they  occur,  are  not  diret'tly  uscribabie 
to  the  cUsease  itself,  but  arc  merely  complications.  Chlorotic  patients  often  com- 
plain -^f  d^-spepsia.  The  appetite  Ls  usually  diminished,  and  there  is  often  a  sense 
of  pressure  in  the  epigastrium  after  meals.  There  may  alao  be  severe  cardialgia. 
This  is  usually  of  a  purely  nervous  orijjfin,  but  is  sometimes  produced  bj'  a  gastric 
ulc*>r  existiug  as  a  complication  of  the  chlorosis.  Their  is  not  iufre<iuently  con- 
stipation, as  miglit  be  expected  from  tlie  small  amount  of  food  taken,  and  from 
the  diiuiuished  activity  of  intestinal  peristalsis.  Over  tbe  veins  in  tbe  neck  we 
often  hear  a  loud  munuur,  above  referred  to,  and  called  bruit  de  diable,  Some- 
times the  heart  is  found  to  be  slightly  dilated.  This  is  probably  a  resnlt  of  the 
diminished  power  of  resistance  of  the  cardiac  tissues.  Anaemic  ciirdiac  murmurs 
are  not  infrequent;  the  pulse  is  accelerated  and  easily  excited.  Otherwise  phys- 
ical examination  does  not  I'cn'nal  any  abnormal  condition  of  the  internal  organs. 
It  is  a  very  great  exception  to  find  any  indications  of  disturbaJice  in  the  spleen 
or  lymph-glands,  or  the  bone-maiTow,  Fever  is  rare  in  cases  of  simple  chlui^osis, 
but  in  severe  cases  we  sometimes  see,  especially  at  night,  a  slight  rise  of  temj>era- 
tare,  up  to  lOl**  F.  (38'5'  C).  The  urino  Is  usually  pale,  but  seldom  ddfers 
greatly,  either  in  amount  or  constituents,  from  tbe  normal  character.  It  is 
noteworth}^  that  chlonjtie  girls  are  very  apt  to  suffer  from  disorders  of  raeu- 
struution.  The  menses  may  not  appear  until  late,  or^  if  they  occur,  they  are  very 
scanty.  It  is  only  in  exceptional  instances  that  chlorotic  patients  have  menor- 
rhagia. 

Examinations  of  the  blootl  bave  been  made,  in  the  hope  of  gaining  a  clearer 
insight  into  tbe  true  cbai*acter  of  chlort»sls.  The  blood  is  usually  j>ale.  Upou 
microscopic  examination,  we  uotice  that  the  red  blood -corpuscles  do  not  tend  to 
form  rouleaux  so  much  as  normally ^  and  sometimes  we  can  i>erceive  that  the  glob- 
ules are  comparatively  light-colored,  and  ai'c  not  all  of  the  same  size.  There  ai*e 
some  of  the  normal  dimensions,  others  are  notably  small  (microcytes),  while  there 
are  a  few  which  are  unusually  largo  (maci'ocytes).  Here  imd  there  we  see  corpus- 
cles of  irregular  sbai>e  (poikilocytes).  Often  there  is  some  increase  in  the  number 
of  white  blotjd'Corpuscles— that  Is,  there  is  a  slight  degi*ee  of  leucocyt<^sis  {vide.  hi. 
fra).  In  wcasional  instances  there  are  considerable  numbers  of  *'  granular  bodies  " 
in  the  blood.  These  are  usually  reganled  as  products  of  the  disintegration  of  wbito 
blood-corpuscles.  Malassez,  Haycm,  Thoma,  and  othei-s  bave  endeavored  to  deter- 
nune  the  uund>er  of  blood  corpuscles  in  chlorosis  and  allied  diseases  by  means  of 
special  methods  of  counting.  In  general,  we  may  say  that  in  most  cases  of  chlo- 
rosis the  number  of  retl  bloofl-corpuscles  is  decidedly  dimiuished.  In  a  cubic  mdl- 
linietre  of  blood  we  find  jwrhaps  only  3,1)00,000  to  3,500,000  i-ed  blood-cor]:)uscles. 
instead  of  tbe  luinnal  immber  of  5,t>0{),000,  Tbe  diminution  may  be  even  greater 
than  tliis.  On  the  other  hand,  it  should  Ije  noted  that  Duncan,  Ilayem,  and  I^iache 
have  met  with  cases  where  the  number  of  corpuscles  was  not  diminished.  Proba- 
bly here  the  amount  of  ha?moglobin  in  the  bltMi<l>corpuscles  was  diminished.  An 
intelligent  and  satisfactory  explanation  of  all  these  isolated  facts  has  not  yet  been 
given.  There  are  certa.in  hyiKJtheses  which  have  been  brought  forward,  and  these 
we  shall  discuss  in  the  following  chapter,  where  also  a  more  extensive  description 
will  be  found  of  the  changes  preseutc<l  by  the  blood. 

We  have  already  intimated  that  there  is  great  variety  in  the  general  course  of 
chlorosis.  Many  cases  wliich  seem  severe  at  first  terminate  in  complete  rec<»very 
by  the  end  of  four  to  six  weeks,  or  a  few  mouths.     Other  cases  are  much  more 
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obstinate,  resist  all  modes  ot  treatnieut,  atid  undergo  frequent  relapses.  The  prog:- 
nosia  may  therefore  be  rey:uitled  ua  favomble  on  the  whole,  hut  it  should  always  be 
g-iven  with  a  certein  degree  of  reserve.  It  is  true  that  ordinary  chlorosis  never 
involves  direct  danger  to  life.  We  shall,  however,  find  that  tliere  is  no  sdiai 
dividing-line  between  "simple  chlorosis"  and  ''pernicious  anaemia'*;  and  in  hiv 
individual  case  it  may  not  at  first  be  possible  to  decide  which  variety  of  ana^roia 
is  before  us. 

Diagnosis.— ITie  diagnosis  of  chlorosis  may  bo  regarded,  thercfoi-e,  either  as 
extremely  easy  or  extremely  difl^cult  to  make,  according  to  tlie  point  of  view.    It 
is  easy  in  that  wo  can  reajdily  perceive  the  characteristic  symptoms  of  pallor  and 
the  like;  but  it  is  difficult  in  that  the  term  chlorosis  should  be  applied  to  those 
cases  only  when^  the  an*'i*niia  is  primary  and  e.sseulial.     We  tJierefoj'e  have  no 
right  to  declare  the  diajfimsLs  of  chlorosis  until  we  have  made  a  careful  ami 
thi>r<^^>ugh  physical  examination,  and  have  found  that  no  factors  ai^  present  which 
inig^ht  produce  a  secondurj'  ausemia.     We  should,  above  all,  bear  in  mind  the 
l>ossibility  of  incipient  tuboi-culosis,  and  examine  the  lungs,  the  expectoration. 
and  the  general  condition  of  the  patient,  and  also  consider  hereditary  and  other 
predisposing  influences.     We  fihould  also  l>e!ir  in  mind  the  pr^ivsibility  of  ^    n 
organic  tlLsease  of  the  stomach,  such   as  ulcer,  c^itarrh.  or  dilatation,  or  chr- 
ivual  disease,  or  possibly   oonstituliLMial   fe,yi)hilis,  giving  rise   to  the  syji): 
chlorosis  before  mentioned.     In  many  cases  it  is  easy  to  exclude  all  the,'^*     ^ 
ondary  forms  of  aiiicmiu,  but  occasituially  the  task  is  a  very  difRcult  one. 

Treatment  of  Ansemia  and  ChlorMia.— The  fnst  indication  in  ti'cating  chlon^sah. 
OS  well  as  every  other  form  of  anj3einia,  is  to  promote  the  regeneration  of  thr 
blood.     There  are  two  ways  in  which  we  can  endeavor  to  fulfill  this  indicn  ! 
first,  by  gonenil  hygi<^nic  and   dietetic   measures,  and,  secondly,  by  enipL 
certain  internal  remedies. 

First  among  general  me^isurcs  cornea  a  care  for  pure  air  and  pi-ojier  food. 
Many  a  pale  city  girl  I'egains  her  ruddy  cheelcs  aft-er  a  few  weeks  spent  either  in 
the  country,  or  on  the  mountains,  or  at  the  seashore.  The  choice  of  a  plac<^  must, 
of  course,  depend  mainly  upon  the  circumstances  of  the  patient  In  luanv 
instances,  Ixvai'diug  in  any  auitiihle  country  place  answers  as  well  as  a  long  anil 
expensive  journey.  If  the  seashore  be  chosen,  some  bathing  resort  on  the  Norlli 
8ea  will  usually  he  preferable.  There  are  other  places  where  the  ]>atient  can 
combine  the  advantages  of  pure  forest  air  and  ferruginous  mineiTil  water;  these 
will  be  mentioned  below. 

The  diet  of  anapmic  patients  should  Ije  easily  digestible  and  rich  in  nlbumea. 
carb«>hyd rates  and  fat  should  be  given  in  but  limited  amounts  to  )>atienta  is 
whom  the  panniculus  adi|K>sns  is  already  well  dev'eloped.  Lean  imtiejits.  t>n  tlw 
otlier  hand,  require  such  ingredients  in  their  diet,  and  should  be  reconmieude<l  to 
take  simple  puddings,  extract  of  malt^  butter,  and  cod-liver  oil.  If  milk  be  well 
borne  it  is  an  excellent  article  of  diet  for  the  anaemic;  but  what  is  called  tlie 
"milk  cure."^that  is,  an  almost  exclusively  milk  diet^ — is  not  advisalde,  as  wc 
have  alreatly  had  occasion  to  observe  (see  the  chapter  on  tubercuk^is).  Some 
authors  ascribe  an  exaggeratwl  value  to  alcoholic  beverages.  They  may  be 
allowed  in  moderate  amount  if  the  patient  asks  for  them  and  finds  the  appctitr 
impiMve  under  their  ilso.  The  best  to  choose  for  an  emaciated  patient  are  porter 
and  other  varieties  of  beer  rich  in  extractive  principles,  but  wine  is  often  illboroc 
l>y  chloi-otic  girls. 

Many  physicians  also  insist  upon  "abundant  exercise  in  the  open  air."    This 
can,  however,  be  carried  too  far,     A  chlorotic  girl  is  often  made  io  take 
walks  in  spite  of  her*  own  reluctance  to  do  so,  with  the  result  of  beoomtii^ 
languid  and  exhausted  than  she  wsw  before.     We  even  believe  that  a  case  of 
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found  ansemia  will  be  benelited  by  a  certain  degree  of  bodily  rest.  Tbus  any 
needless  tax  upon  the  muscles  is  avoided.  The  most  brilliant  results  we  have 
ever  observed  in  the  treatment  of  chlorosis  have  been  within  the  hr»spital.  Tlie 
patients,  who  are  usually  factory  operatives  and  shoj>-giris.  are  often  kept  in  bed 
for  the  first  week.  We  admit  that  pure  country  air  may  be  very  beneliciul,  but 
we  would  strongly  advise  uioderatiou  in  b<jd]ly  exercise.  If  the  patient  bcj^ins  to 
feel  more  vigporous,  she  will  of  hei'self  take  more  exercise,  and  may  safely  indulge 
in  long  walks  or  extended  excursions  on  foot. 

Of  internal  remedies,  the  preparations  of  iron  have  loner  occupied  the  flrsst 
place  in  the  treatment  of  all  varieties  of  anaemia.  The  manner  in  which  their 
good  effects  are  exerted  was  until  recently  nnknow^n,  for  careful  investigation  had 
established  the  fact  that  the  salts  of  iron  ait*  al)sorbed  by  the  intestines  only  in  an 
extremely  small  amount,  and  that  the  system  needs  so  little  iron  that  the  ii*on  in 
ordinary  food  ought  to  be  entirely  sufficient.  Bungc  has  recently  enabled  us  to 
understand  why  iron  possesses  therapeutic  value,  at  least  in  some  cases.  He  has 
shown  that  tlie  iron  contained  in  ordinary  ffUHl  does  not  e?:ist  in  an  inorganic 
form,  but  in  a  very  c«)mplex  ortjanic  combination,  to  which  he  has  given  the  namQ 
of  hcpmatogen.  The  inorganic  salts  of  iron  given  as  a  medicine  protect  the 
haematogen  from  being  decomposed,  a  danger  to  which  it  is  liable  from  the 
sulphides  which  are  generated  in  tlie  intestinal  canal. 

Hence  it  follows  that  iron  can  not  act  in  the  same  way  in  all  cases  of  anreraia, 
and,  in  fact,  we  often  see  that  iron  naay  be  taken  by  anaemic  jmtients  for  a  long 
time  without  any  effect;  but,  on  the  other  hand,  the  action  of  iron  is  often  appar- 
ently so  beneticial  that,  in  spite  of  our  unsatisfactory  tbwjretical  knowledge,  we 
Etill  give  one  of  the  many  ii*on  prepai*alions,  t^^gether  with  general  dietetic  pre- 
scriptions, in  severe  ameniia  and  especially  in  chlorosis.  It  may  be  regai-dcd  as  a 
general  rule  to  give  not  too  small  dost\^,  and  to  give  these  two  or  tlireo  limes  a 
day,  dii*ectly  after  meals.  Ferruni  i*edactum  is  perfectly  pure  iron,  in  a  state  of 
very  fine  sulxlivision,  and  may  be  given  either  as  a  powder  or  in  pills,  several 
times  a  day,  in  the  dose  of  one  to  thi'ee  grains  (grm.  0'05-0'20).  A  very  g<x>d 
pii^paratiun  for  children  consists  of  pastiles  made  of  chocolate  containing  reduced 
iron-  Two  other  powdei-s  are  contained  in  the  list  of  the  German  pharmacopopia, 
ferrum  carbonicum  siiccharatum,  and  ferrum  oxydatum  saccharatimi,  the  doso 
of  each  being  half  a  teaspixjinful  ttj  a  teaspoooful  in  w^ater  three  times  a  day. 
The  second  of  thene  pi-epara Lions,  ferrum  oxydatum,  has  the  advantage  of  not 
blackeuiug  the  teeth.  An  easily  digestible  preparation  is  ferri  lactas,  which  may 
be  given  either  as  a  powder  or  in  pills,  the  dose  l>eing  five  to  twelve  grains  (grm. 
O'a-0'75).  B'inally,  the  .sulphate  of  iron  should  be  mentioned.  This  is  one  con- 
stituent of  the  well-known  and  very  valuable  Bland's  pills  (ferri  sulphatia  ex.sic- 
cat.,  pota^^sii  carbonat,  aa  grm.  15;  pulv.  tragacanth,  q.  h,  Mis<^e  et  div.  in  pil. 
No.  100.  SifT. :  Three  to  five  pills  three  times  a  day),  Tlie  German  pharmacopoeia 
contains  thi'ee  tinctures  of  iron— viz.,  tinctura  ferri  acetici  aelherea,  tinctura  ferri 
chlorati  cetheiH?a  [resembling  tinctiira  ferri  chlnridi,  U.  S.  P.],  and  tinctura  ferri 
pomata.  We  must  also  praise  the  liquor  ferri  albuminati,  a  teaspoonful  three 
times  a  day.  which  often  has  a  good  effect  on  the  appetite.  Repeated  trials  have 
lately  been  made  with  successful  results,  in  giving  hR'moglobine  internally,  espe- 
cially Pfeufcr's  ha'moglobine  pastiles,  made  of  ox  blood,  giving  six  of  them  a  day. 
Often  injn  is  given  in  combination  with  other  remedies,  of  which  quinine  is  chief. 
This  is  said  not  only  to  increase  tlie  tonic  action,  but  to  l^sen  the  headaches  to 
which  ana?mic  patients  are  subject.  Stomachic  tonics,  such  as  gentian,  or  laxa- 
tives, such  as  aloes,  are  also  combined  witli  iron. 

Exceptionally  iron  is  not  well  borne,  and  causes  digestive  disturbances  or  diar^ 
rhcea.    We  must  the«n  try  another  preparation  or  dimixuBh  the  dose.    It  is  com- 
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mon  to  forbid  the  ingestion  of  soup  articles  of  diet  wbile  taking  iron,  but  tho 
injunction  is  due  mainly  to  j^rejudice. 

The  use  of  mineml  waters  containing  iron  is  quite  common,  altbough  the 
amount  of  iron  thus  introduced  into  the  system  h  so  small  that  it  is  hard  to  iin 
stand  their  therapeutic  value.  Of  those  artilically  produced,  that  which  contjii 
the  py^i^phos])hate  of  iron  is  the  best,  and  dtjes  not  irritate  even  a  delicate  stoi 
ach.  The  natural  chalybeate  waters  are  also  bottled  and  sent  to  distant  placisj 
They  are  often  more  effective  if  drunk  upon  the  six)t,  but  merely  because,  in  that 
case,  the  general  hygienic  surroundings  of  liie  patient  are  better  than  they  would 
be  at  home.  The  best-known  and  most  popular  ferruginous  springs  in  Gernaany 
and  Switzerland  are  situated  at  Cudowa,  Ripi>oldsau,  Homburg.  Elster,  Schwal- 
bach,  Pyrniont,  Driburg,  Liebensteiu,  St.  Moritz,  and  Tarasp.  "Steel  baths ''arc 
also  much  employed;  but  the  effect  is  not  due  to  the  ii-on  contained  In  the  wa 
but  to  the  temperature  of  the  water  and  the  carlMinic-acid  gam  it  contains.     Ba 

^nerally  seem  Uy  be  of  distinct  service  in  chlorosis,  and  hence  we  often  prescribe 
"simple  baths  or  salt  baths,  giving  a  Imth  of  fifteen  or  twenty  minutes  duration,  at 
a  temperature  of  90*-95"  F.,  two  or  three  times  a  week,  adding  five  op  six  pounds 
of  salt  Uy  the  bath. 

No  other  i*emedies  for  chlorosis  approach  iron  in  popularity.  Arsenic  is  the 
only  one  which  needs  to  be  mentioned.  Its  effects  are  often  very  Ijeneficial, 
and  it  deserves  a  trial,  es]>ecially  in  severe  cases.  It  may  be  given  alone  or  in 
conjbiiiation  with  iron.  Hydrochloric  acid  also  deserves  special  mention,  and 
often  does  good  service  in  cases  with  digestive  troubles,  pressure  in  the  stt>macb, 
etc.  We  give  ten  or  fifteen  drops  of  the  dilute  acid  in  a  quarter  of  a  tumbler 
of  water,  half  an  hour  after  meals,  Scholz  and  Striibing  recommend  the  use 
sulphur — one  part  of  purified  sulphur  to  two  parts  of  milk  sugar—giving 
much  as  will  go  on  Iho  jMHut  of  a  knife,  three  times  a  day.  We  must  refer  to 
following  chapter  for  the  experiments  with  subcutaneous  injections  of  blood. 

If  there  Ik*  constipation,  it  is  desirable  to  remedy  it  rather  by  suitable  diet  tlian 
by  laxatives.  Thus  we  may  prescribe  fruit,  Graham  bread,  and  other  foods  which 
promote  peristaltic  action  by  the  mechanical  irritation  which  they  exert. 
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FROGRESSIVXI  PERNICIOUS  ANIEMIA. 
{Grav*  Fbrm  o/  EweHtial  AiurtHM.) 

We  term  perniHnus  aniemia  that  variety  of  essential  aniemia  which  does  not, 
Uke  chloTOsis,  terniinate  in  recovery,  or  maintain  a  low  degi-ee  of  severity,  but 
which  goes  on  uninterruptedly  from  bad  to  worse,  in  many  instances  leading 
a  degree  of  anaemia  wliich  of  itself  proves  the  immediate  cause  of  death. 
word  "essential  *'  is  here  used  to  signify  that  the  anifimia  is  a  primary  one,  the 
result  of  some  pathogenic  cause  acting  upon  the  blood  itself,  or  the  ba^niatop<\i»| 
etic  system.  We  must  hold  fast  to  this  conception  of  the  disease,  especially  as  ti 
attempt  has  been  repeatedly  made  of  late  to  degrade  pernicioxis  ana?mia  ' 
rank  of  an  idiopathic  disease,  and  regard  it  as  merely  a  grave  form  of  s- 
ana?mia  which  may  result  from  any  one  of  the  most  various  causes. 

Of  course,  the  diagnosis  of  primary  anaemia  may  be  wrongly  made  in  ra 
where  a  more  careful  search  will  detect  some  special  cause  for  the  r 
Such  a  ml-stake  may  become  evident  at  the  autopsy.     Thus,  in  rejieated  io^MUH^x 
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cases  which  have  been  during  life  rejrarded  aa  "  pernicious  anaemia  "  have  been 
shown  to  be  cancer  of  the  stomach  (vide  page  391).  In  other  cases,  however,  it  is 
much  more  difficult  to  discover  the  primaiy  cause  of  the  ana?mia.  Thus  the  pro- 
foqiul  anicmia  which  attacked  the  men  at  work  upon  the  8t.  T^othai-d  Tunnel  was 
at  tlrst  regarded  as  idiopathic,  but  moi-e  carefu!  investigation  showe<l  that  the  dis- 
ease was  really  due  to  anchylostoma  {vide  page  448),  the  ravages  of  which  parasite 
have  in  other  cases  also  been  confounded  with  the  symptoms  of  pernicious  auic- 
mia.  Reyher  and  Runeberg  have  lately  called  attention  U)  the  fact  that  the  pres- 
ence of  botlii\v<Jcephalus  latus  in  the  intestine  may  pi-oduce  an  affection  rcHoni- 
bUng  severe  and  apparently  primary  anaemia.  Of  late  thL'i'c  have  been  a  number 
of  cases  rejKjrted  where  the  post-mortem  esaminatiou  showed  that  the  progressive 
marasmus  and  amemia  of  the  patient  had  resulted  from  an  extensive  atropjiy  of 
the  coats  of  the  stomach  and  intestine,  associated  in  some  instances  with  w'cll- 
morked  lesions  of  the  sympathetic  ptexus.  These  cases  are  very  interesting,  but 
have  nothing  whatever  to  do  with  pernicious  anaemia,  except  in  so  far  as  the  changes 
ai-e  of  a  secondary  nature,  analogous  to  the  fatty  degeneration  seen  in  other  organs 
(vuie  hifra).  Often  the  symptoms  even  during  life  differ  not  a  little  frtmi  thoiee  of 
pernicious  antemias,  so  that  we  can  not  think  it  right  to  estiiblisb  what  is  called  a 
""  gastrointestinal  vai'iety  of  pernicious  aiuemja.''  It  is  proper  t^  group  and 
classify  the  forms  of  secondary  ana?aiia  according  to  their  vanous 'causes,  but 
not  the  cases  of  primary  idiopathic  anosmia,  which  are  all  essentially  alike. 

The  credit  of  having  been  ttie  first  to  study  pernicloua  ansmia  as  a  special 
form  of  disease  belongs  to  Biermer  (1868),  although  occasional  instances  of  the 
disease  had  long  before  been  noticed.  Its  occurrence  during  pregnancy  was  first 
IKjinted  out  by  Gussenjw. 

[The  puerix;ral  form  of  pernicious  anaemia  was  described  by  Walter  Channing 
in  1842,] 

With  regaixl  to  tiie  special  aetiology  of  progi'cssive  pernicious  aueemiat  it  must 
be  confessed  that  we  have  as  little  definite  information  as  about  the  tetiology  of 
chlorosis.  Kleh^,  and  more  lately  Frankenhaiiser,  have  discovered  micro-organ- 
isms in  ihfi  blood,  to  which  they  have  given  the  names  '' cercomonaa  glabiilua^^ 
and  ''cereomonas  navicnla^- :  and  they  ascrilw?  to  them  a  pathogenic  influence. 
These  discoveries,  however,  have  not  yet  Ijeen  satisfactorily  confirmed.  It  is  a 
noteworthy  fact  that  pernicious  anaemia  is  mucli  nioi-e  frcsquont  in  some  countries 
than  in  others;  thus,  it  is  seen  far  more  fi-equently  in  Switzerland  I  ban  in  North 
Germany.  This  would  bo  one  argument  for  assuming  that  the  disease  is  an  infec- 
tious one.  In  Leipsic,  pernicious  nniemia  was  conipiiratively  frequent  several 
years  ago,  while  of  late  it  seems  to  have  become  decidedly  less  common.  There 
do  not  usually  seem  to  be  any  special  exciting  causes.  It  has  been  maintained 
that  unfavorable  hygienic  surroundings  and  insufficient  nourishment  promote  the 
development  of  the  disease;  and  this  would  apply  |>erhaps  to  some  c-ases,  but 
certainly  it  does  not  to  all.  We  ai^c  inclined  to  regard  it  as  characteristic  of  this 
disease,  as  well  as  of  chlorosis,  that  the  aniemia  may  develop  despite  the  most 
favorable  outwanl  cirt^umstances.  There  is,  however,  one  factor  which  seems  to 
have  a  decided  influence,  and  that  is  the  condition  a.ssociated  with  pregnancy  and 
childbirth.  The  first  .symptoms  of  pernicious  anaemia  in  women  are  very  apt  to 
date  from  this  i^eriod.  It  is  a  very  interesting  but  somewhat  puzzling  fact,  that 
the  disease  may  appear  as  a  sequel  tn  a  great  loss  of  blood,  whether  from  one  or 
several  haemorrhages.  It  seems  as  if  the  body  were  sometimes  unable  to  recover 
from  the  etlects  of  large  hsemorrhages  of  this  sort,  so  that  the  acute  merges  into  a 
chronic  and  progressive  anseraia,  which,  despite  nursing  and  treatment,  advances 
to  a  fatal  ternunatian.  It  is  quite  doubtful,  however,  whether  such  cases  should 
be  classed  as  genuine  pernicious  anffiznia. 
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Most  of  tlie  cases  occur  during  middle  life,  between  twenty-five  and  forlj 
years  of  age.     Both  sexes  are  equally  liable  to  the  disease,  except  for  those 
ali'eady  refeiTed  to  which  seem  to  be  especially  connected  with  the  sexual 
tioiis. 

Pathology.— Pernicious  anaemia  so  often  terminates  fatally  that  there  has  been 
abundant  opportunity  to  make  aecumte  anatomical  investigations  of  the  lesions 
it  produces.  We  shall  not  here  discuss  the  changes  in  the  blood  itself,  inasmuch 
as  they  will  more  properly  be  described  anujng  the  clinical  phenomena.  The 
clianges  in  the  internal  organs  are  divisible  into  two  groups:  First,  such  as  are 
secondary  and  the  result  of  the  ana?mia ;  and,  secondly,  such  as  may  perhaps  be 
primary  and  pathognomonic.  All  the  internal  organs  are,  of  course,  ana?uiic. 
Another  sti-ikiug  change  is  fatty  degeneration.  This  is  usiially  best  marked  in 
the  heart,  but  it  also  affects  the  kidneys,  liver,  and  the  wtdls  of  the  stomach  and 
intestines,  as  well  as  the  intima  of  the  bloo<l-ve«»els  (compare  page  934).  We  have 
ali*eady  pointed  out  that  this  fatty  change  is  to  be  regarded  as  the  direct  result  of 
the  antcmia,  or  more  pailicularly  of  the  diminished  supply  of  oxygen  in  the  tis- 
sues; and  we  have  also  explaim-d  that  the  destruction  of  albuminoicis  indicated  by 
this  fatty  degeneration  maintains  a  direct  ratio  to  the  increase  of  niti-ogen  in  the 
urinary  secretion. 

The  second  impurtaiil  lesion  found  at  the  autopsies  of  those  who  die  of 
nicious  antemia  is  the  fi-equent  ha?mnrrhages,  usually  small,  but  occasionally  larjje? 
these  arc  found  in  all  sorts  of  locations.     The  most  important  of  these  haemor- 
rhages ai-e  into  the  retina,  because  they  can  be  demon.strated  by  means  nf  the  op 
thalmoscope  during  life.     They  are  very  fi-equent.     Wo  may  also  find  minul 
haemorrhages  in  the  serous  membranes,  such  ns  the  pleura  or  pericardium,  in 
brain  and  in  the  mucous  membranes.     Cutaneous  ecchynioses  are  also  occasit 
ally  found.     As  we  shall  note  later,  the  haemorrhages  are  probably  due  to  little 
capillary  embolisms  caused  by  the  formation  of  fibrine  ferment  in  the  blood. 

Still  another  secondary  symptom  is  an  abundant  deposit  of  iron  in  the  cells  of 
mauy  organs.  This  can  usually  be  determintHl  only  by  the  aid  of  Ihe  microscope 
or  micro-chemical  lest?.  It  is  most  aburdant  in  the  peripheral  zone  of  the  hepatic 
lobules,  but  it  alsti  uceuti?  in  the  kidneys,  pancreas,  and  other  organs.  Quincke 
has  studied  this  i>oiiit  very  carefully,  and  finds  that  the  total  amount  of  iron  con- 
tained in  the  liver  in  pernicious  anaemia  is  much  larger  than  normal.  The  most 
uatural  and  most  pi-oljablc  interpretation  of  this  fact  is  (hat  the  iron  originates 
from  the  destruction  of  large  numbers  of  red  blood-corpuscles. 

The  changes  thus  far  described  are  the  i*esult  of  anaemia,  and  lience  are  tlie 
same  in  ^dl  severe  an^Timias,  whatever  their  cause.    On  the  other  hand,  sean*h  has 
been  made  for  s[>ecific  chailges  which  could  be  regardetl  as  the  primary  dl-^ 
and  thus,  of  course,  our  atlenlion  has  been  especially  directe<l  to  the  organ-    n 
gaged  in  the  formation  of  the  blood.     Tlie  Jyniph-glands  do  not  ustmlly  pn's«^'iit 
any  special  changes  in  ]>ernicious  anaemia.     If  they  are  much  altered,  it  is  proba- 
ble that  the  disease  is  quite  a  different  one^  which  we  shall  later  have  an  oppor 
tuuity  to  study  (ride  pseudo-leukaemia).     Tlie  spleen  is  in  many  cases  nor  !    ' 
In  exceptional  instances,  however,  it  is  decidedly  enlarged,  although  never  • 
raous.     Even  when  the  organ  is  enlarged  there  are  no  important   histrili •;:.•<.(. 
changes  to  be  detet^ted.     Cases  of  pernicious  anaemia  with  marked  splenjr  (urmr 
arc  often  tei'med  .splenic  ana?mia  (i^de  infra),  but  wc  do  not  ourselves  see  how 
such  cases  dilTer  essentially  from  others  in  which  the  spleen  is  not  enlarged. 
changes  in  the  bone-marrow  are  by  far  the  most  constant.     This  structure 
a  much  more  im]K)rtant  part  in  the  formation  of  the  blood  than  does  the 
C.  Wootl,  and  after  him  Cohnhcim,  called  attention  to  the  fact  tliat  the 
marrow  is  almost  invariably  affected  in  pernicious  aneemia.    Instead  of  its  ac 
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yellow  color,  it  has  a  reddish-purple  appearance.  Thia  is  due  nmiiily  to  the  fact 
that  the  numerous  fat-cells  of  the  marrow  are  all,  or  nearly  all,  destroyed.  This 
is  tlio  more  surprising  as  the  fatty  tissues  in  otiier  parts  of  the  body  are  often 
very  little  affect€'d  in  pernicious  nua?mia.  The  specific  cellular  elenienLH  of  tho 
marrow  also  exhibit  certain  changes.  There  is  a  deciJetl  hyperplasia,  nnd  often, 
although  not  always,  there  are  found  larjare  numbers  of  nucleated  red  blood-cor- 
pui«?le«.  Cohuheim  is  inclined  to  ragard  the  disease  of  the  bone-marrow  as 
apeciiic  and  primary,  but  it  nuist  be  confessed  that  there  are  many  reasons 
which  stron;L:ly  upjwse  this  view,  and  suggest  the  poswibLlity  of  this  chaujc^e  in 
the  niarnjw  l>eiiig  merely  a  secondary  phenomeuon,  a  sign  of  the  extremely  ac- 
tive formation  and  regeneration  of  the  red  blood-corpusck's.  Neumann's  investiga- 
tions woiikl  lead  to  the  belief  that  the  nucleated  red  bh^ud-corpuscles  are  young 
blofKi-cells  in  the  prr>cess  of  development.  FuHherniorc,  these  vigorous  processes 
of  regeneration,  and  the  corresjx>nding  changes  in  the  bone-marrow,  are  ofteu 
found  in  cases  of  profound  aua^mia  which  are  beyond  a  doubt  of  secondary 
origin. 

We  can  not,  therefore,  feel  certain  that  the  lesion  of  the  bone-marrow  is  the 
primary  anatomical  dir*lurbjiuce,  and  we  are  thei'cfore  obliged  to  assume  that 
essential  anaemia  may  be  a  disease  of  the  blood  itself — that  is,  some  process  which 
does  direct  injurj'  to  tlie  red  blood-corjjuscles,  possibly  of  an  infectious  char- 
acter (?). 

SymptomB. — As  already  stated,  the  symptoms  of  pernicious  ancemia  usually 
begin,  indejiendently  of  any  demonstrable  cause,  in  individuals  pi-eviou&ly  healthy, 
and  develop  so  slowly  and  gnidually  that  it  is  hardly  ever  possible  to  determine 
t)ie  precise  date  of  the  commencement  of  the  disea.s;e.  Tliis  is  still  mrtw  likely  to 
Ije  the  case  if  the  trouble  occurs,  as  indee<l  it  may,  in  intlividuals  who  were  pre- 
viously feeble  and  pale  without  being  actually  ill.  Occusionally  a  more  acute 
onset  is  observed  in  pregnant  women. 

The  first  symptoms  are  almost  invariably  traceable  to  the  incipient  ansemia. 
They  include  the  subjective  distui'hances  and  the  objective  changes  which  are  seen 
in  ordinary  chlorosis.  The  ijatient  feels  languid  and  is  easily  fatiguetl,  is  hiible  to 
headache,  vertigo,  pal |>itatinn,  and  tinnitus  aurium;  there  are  anorexia,  frequent 
nausea,  and.  alxjve  all,  a  striking  pallor  of  the  skin  and  mucous  membranes. 
While  these  symptoms,  however,  usually  remain  of  slight  or  moderate  seventy  in 
chlorosis,  they  attain,  in  pernicious  auannia,  the  greatest  conceivable  intensity. 
Of  course,  it  would  be  impossible  to  describe  all  tho  stages  through  which  the 
patient  passes,  but  we  append  a  sketch  of  those  symptoms  which  are  almost  suits 
to  be  pjt'sent,  in  greater  or  less  comploteness,  in  any  well-marked  case  of  perni- 
cious anaemia. 

If  th"  ana?niia  be  profound,  the  patient  may  be  so  weak  as  to  be  confined  to  tho 
lied.  If  he  sits  up  fur  any  length  of  time,  symptoms  of  ineiTasing  cerebral  aiuemia 
develop,  and  he  is  apt  to  faint.  Usually  the  patient  lies  upi)n  his  back,  with  his 
head  leather  low,  iind  presents  a  countenance  of  waxy  pallor.  Very  frequently  s 
felight  but  distinct  yellowish  hue  may  he  detected.  Occasionally  there  are  cutane- 
ous ecchymoses,  but  tliose  are  exceptional.  The  mucous  membrane  of  the  lips, 
the  gums,  and  the  conjunctivae  are  likewise  pale  and  colorless,  Tlio  intellect  is 
tinimpaired,  but  all  answers  to  questions  are  slow,  apathetic,  and  delivei-ed  in  a 
low  and  feeble  tone  of  voice.  The  jiaticnt  is  usually  incapable  of  any  great  men- 
tal exertion.  If  the  body  be  moved,  and  e>»|»CH.'iaIly  if  an  upi*ight  jxisition  be  sub- 
stituted for  a  horizontal  one,  there  is  giv.it  liuhility  to  syncope,  as  already  men- 
tioned. Tliis  may  I'esull  frt>m  other  slight  physical  exertions,  and  is  oftrn  accom- 
panied by  a  peculiar  sposmfxlic  rigidity  of  th«  body.  The  main  subjective  symp- 
toms are  weftkness,  and  more  especially  inteuMt  hofulAch/Q;  this  often  assiunes  a 
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pulsating  character,  and  is  located  mainly  in  the  temples  or  forehead.  There  is 
also  an  annoying  ringing  in  the  eai^s,  described  as  a  rushing  or  roaring  aoo&cL 
There  ai'e  certain  ^>ther  subjective  sensations,  namely^  nausea,  a  sense  of  thoflbcic 
oppression,  and  pain  in  the  bones,  which  will  be  further  considered  h^low. 

If  we  now  proceeil  to  a  systematic  pbynical  examination,  we  are  struck,  in  tha 
fij-st  place,  by  the  condition  of  the  eyes.  The  pupils  are  often  somewhat  enlarged, 
hut  i-eact  in  a  normal  miinuer.  Vision  is  often  disturbed  by  spots  before  the  eyeei. 
The  anaemic  amaurosis  seen  after  a  sudden  large  hiemorrhagc  lias  not  yet  been 
observed  in  pernicious  ana3mia.  The  ophthalmoscopic  examination  of  the  fundus 
has  verj^  great  diagnostic  importance.  We  tind  in  a  nmjority  of  cases,  although 
not  in  all^  retinal  haemorrhage.  Thcixj  may  he  either  one  or  many  hsemorrha^s. 
If  they  are  extensive  enough  to  involve  the  macula  lutea  or  the  disk,  they  may 
distin-b  vision  greatly.  Retinal  ha-morrhages  invariably  signify  that  the  ana^niia 
is  profound,  and  are,  with  considerable  justice,  i-egartled  as  cUstinguisViing  pcmi- 
cious  anaemia  from  chlorosis. 

Respiratory  Symptoms.— Breathini  is  usually  accelerated,  and,  in  the  most 
advanced  cases,  is  often  remarkably  det^p  and  noisy  (ameuiic  dyspnoea,  vide  supra  \. 
Sometimes  there  is  a  very  annoying  and  ahiiost  painful  sense  of  thoracic  oppres- 
sion, which  is  evidently  coimected  with  the  dyspmxa.  There  is  a  "  hunger  ior  air," 
Physical  examinatioo  of  tlie  lungs  gives  negative  results.  Sometimes  there  is  a 
little  cough,  and  there  may  l_>e  sufficient  haemorrhage  into  the  mucous  wemb: 
of  the  air-passages  to  give  rise  to  a  slight  ha?moptysis.  Even  in  this  case  no 
tomical  changes  can  be  detected  during  life.  We  may  also  mention  in  this 
nection  that  epi.staxis  is  not  very  infrequent. 

Phenomena  referable  to  the  circuhitory  system  are  of  still  g^reater  clinicml 
importance.  The  area  of  cardiac  dullness  is  usually  normal,  although  sometimes 
slightly  increased.  XJ\kiu  palpation,  we  often  find  that  the  heart's  action  is  exag- 
gerated, and  that  its  beat  is  felt  over  a  larger  ai'ea  than  normal.  The  pulse  is  usu* 
ally  decidedly  rapid  (100-120),  but  it  is  regular,  and  sometimes,  but  by  no  means 
invariably,  smalL  It  is  of  ten. surprisingly  strong.  The  loud  "ana?mic  mumturs" 
are  very  characteristic.  They  can  be  appreciated  at  the  ape.^  of  the  h«irt,  but  aie 
usually  still  better  heard  at  its  base.  We  generally  hear  a  loud  bruit  dc  diablc  in 
the  veins  of  the  neck. 

Digestive  Organs. — The  tongue  is  usually  pale,  smooth,  and  dry.  The  appe- 
tite is  often  very  poor.  The  most  piv^minent  disturbances,  however,  are  not  due 
directly  to  the  condition  of  the  stomach,  but  they  result  from  the  cerebral  anaMiiia 
—that  is,  they  are  sympt^ims  of  the  irritation  of  the  nervous  centers.  Wo  refer  lo 
eructations  and  vomiting,  which  may  be  very  frequent  and  distressing.  Thej*  is 
usually  a  tendency  lo  ct>n.'<tip:ition.     Occasionally  there  is  diarrhcea.. 

The  liver  is  usually  normal;  as  is  also  the  spleen  in  many  instances,  wbtl«  in 
others  it  is  shown  by  percussion  and  palpation  to  be  enlarged.  It  is  sometimes 
pt)ssible,  as  we  can  tmi-selves  bciir  wittioss,  to  observe  an  enlargement  of  the  spIe«>D 
increasing  as  the  anaemia  gr«5ws  moix*  profound^  and  again  decreasing  if  impr\>ve- 
ment  occurs  (vide  infra) .  On  ordinary  examination^  the  urine  does  not  usually 
differ  essentially  fram  normal.  With  few  ejcceptions  it  is  free  from  albunvcn, 
and  it  never  contains  sugar.  As  already  set  forth,  however,  accurate  qiiautitaliT« 
analysis  often  fujuishes  important  evidence  of  changes  in  tissue-metamorphofiis 
resultant  upon  the  anaemia  (cf.  page  934).  We  will  merely  mention  once 
the  comparative  increase  in  the  amount  of  urea  excreted,  and  the  occaBi« 
excess  of  uric  arid.  Sometimes  the  urine  gives  on  unusually  vivid  reaction 
iiidicau. 

In  reg.ird  to  what  has  already  lieen  said  about  the  bones,  it  is  an  iotei 
fact  that  they  are  very  sensitive  to  pressure  in  many  cases  of  jieTnicioua 
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Fia.  llfl.— Ghang«"  •«  the  rvJ  blood  corpuscJ«  In 
pernicluits juift'iiila.  (Froiu  (^linl-ke/i  0,1701^ 
n«il  blood'CtiriHijM'lf^,  h  Miiu'r<x'vt»^.  c.  Hi' 
crocjtea.    d.  Puikilocyt»>i 


The  sternum  in  particular  is  painful  upon  li^lii  percussion;  and  sometimes  pre8i> 
ure  wiU  cause  pain  in  the  bunes  of  tlie  extremities.  In  rai*©  instances  swelling  of 
the  knee  and  other  joints  has  been  oljserved. 

The  bl<x>d  has  been  made  the  subject  of  numerous  and  careful  investigations; 
nevertheless;,  no  charactenstic  chang^e  has  been  disc<>vered.  The  changes  presented 
iti  i)eVnicious  anaemia  likewise  occur  in 

cases    of    profound    secondary   anaemia.  i  ^ 

This  seems  the  more  ivadily  iutelli^iblc  \  ^^     __ 

to  us  because  of  the  view  w^hich  we  have  ^^         ^  :    ^^  ~  * 

already  expressed  on  page  930  with  re-  i^jf    *  %<  ^ 

j^ar<l  to  the  origin  of  secondary  anaemia.  9t^  "  ^ 

To  the  naked  eye  the  bior>d  .seems  ex-  ^  ^ 

twniely  pale  and  watery.  The  nuraber 
of  red  bloud -corpuscles  is  sometimes  so 
diminished  that  it  seems  incredible  that 
life  should  persist.  It  is  not  at  all  un- 
usual, in  tJie  last  staofes  of  the  disease,  to 
find  less  than  r>(>0,0(K)  red  blood-corpu.scles 
I>er  cubic  millimetre — that  is.  about  one 
tenth  of  the  normal  amount.  The  red 
blood  -  corpuscles  aii?  found  to  present 
striking  varieties  in  size  and  form  {vide 
Fig.  118).  While  some  corpuscles  have 
a  normal  appearance,  others  may  be  of 
an  unusually  large  size  (niaci"«cj^tes). 
Th^e  "grant  coi'piisclcs  '*  api»ear  normal 
except  in  dimensions,  and  some  observers  (Laache)  have  thought  tbat  they  were 
even  possessed  of  an  unusual  amount  of  haemoglobin.  It  is  thei'efore  surmised 
that  they  represent  an  effort  on  the  part  of  nature  toward  compensation.  In 
contrast  with  these  large  cells  are  found  a  varying  number  of  minute  red  cells  of 
a  BphericQl  shape;  these  were  first  described  by  Vanlair  and  Masius,  and  called 
micrcx-yt^s.  Their  mode  of  origin  and  significance  are  not  known.  Finally, 
there  are  nuraeivDUS  it^l  blood-corpusile.s  of  abnormal  shape.  These  Quincke  was 
the  first  to  notice.  They  present  remarkable  forms,  being  bi.«?cuit-8hai)ed,  ham- 
mer-shaped, or  anvil-shaped,  and  so  on,  as  illustrated  in  the  accompanying  cut. 
These  '*poikilocytes''  tir-e  found  in  i>erfectly  fr(*sh  undiluteil  blood,  so  that  there  is 
no  reason  to  supptme  that  they  are  artificial  products.  Both  the  microoyt^  and 
poikilocytes  are  at  pi'esent  generally  I'c-garded  ixs  blood-corpuscles  which  have  im* 
dorgono  imperfw^t  or  abnormal  development,  or  suffered  changes  due  to  disease. 
Nucleated  i-ed  blmxl-curpusck's  have  al.so  been  seen  by  Ehrlich  a  numl>er  of  times 
during  life.  The  whitt^'  blood-corpuscles  are  not  usually  increase*!  in  number;  in 
occasional  instances,  however,  a  temporary  leukocytosis  has  been  found.  **  Gran- 
ule-masses" are  often  found  in  considerable  abundance.  Chemical  examination 
of  the  bloHiid  has  not  as  yet  brought  to  light  any  facts  of  great  importance.  Of 
course  there  is  a  great  diminution  in  the  total  amount  of  ha?nioglobiu.  Tlie 
amount  of  albumen  in  the  blood-eerum  remains  nearly  normal. 

We  observe  in  [jernicious  amemia  the  tendency  to  fever  common  to  all  varie- 
ties of  profountl  amemia.  In  many  cases  the  evening  temperature  will  for  woeka 
reach  lOO'-inr  (38^-38-5**  C),  or  even  higher.  Previous  to  death,  however,  the 
temperature  may  become  subnormal,  falling  to  86"  (30"*  C),  or  even  lower. 

As  t«:>  the  origin  of  all  these  symptoms  we  must^  as  we  have  said,  regard  the 
impairment  of  the  blood,  especially  its  poverty  in  red  blood-corpuscles,  as  the 
essential  morbid  prooesa.    How  tliis  impairment  is  produced,  whether  by  injury 
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to  the  blood-corpuscles  themselves  or  to  tlie  place  where  I  hey  are  formed^  we  do 
not  know.  A  kirge  part  of  the  other  morbid  symptoms— the  pallor  of  the  skiu, 
the  weakness,  the  "anojmic  cerehi-al  symptoms/'  tinnitus,  vertigo,  nausea,  faint- 
nass,  etc.,  are  dne  directly  to  the  aua}iiiirt.  In  reg-ajxi  to  certain  other  importuiit 
symptoms,  horvever,  another  factor  is  i>robably  of  great  si^niiicance»  naiuely,  an 
aut/>intoxication  of  the  body  with  tibrine  ferment.  ' 

By  the  destruetioti  of  many  red  blood-corpuscles,  probably  a  certain  amount 
of  ha?nioglobin  is  always  .set  free,  and  enters  the  blood  plasma.  There  is  then 
a  ha^moglobinieraia.  From  many  experiments,  however  (Dorpat  sirhool  of  Alex- 
ander Schmidt,  Ponflck,  Silbermann,  etc.),  we  know  that  haemoglobin  dissolved 
ill  the  blood  destroys  the  white  blood-corpuscles,  and  in  some  way  produces  from 
thviii  flbrine  ferment.  Chronic  '*  ferment  intoxication  *'  of  the  botly  causes  certain 
symptoms,  which  are  almost  never  absent  in  pernicious  anaemia— capillary  ha?mor 
rhagfes  and  fever.  The  haemorrhages  are  usually  associated  with  embolism  of  the 
smaller  vessels,  seldom  witli  local  thtvmbi.  Jilany  severe  nervous  symptoms  may 
perhaps  also  be  referred  lo  this  intoxication. 

Geaeral  Courae^  Duiation,  and  Prognoaia.— As  the  very  name  '' pernicious " 
indicates,  the  dLscase  preiierally  terminates  unfavorably.  Death  u.sually  seems  to 
be  the  diiTct  result  of  the  extrenie  anaemia;  s|iecial  complications  are  exceptional. 
The  disciise  often  maintaLns  a  slow  but  gradual  prrjgivss  to  the  end.  Its  dura- 
tion, reckoning  from  the  apjjearance  of  tlie  flrst  aJ^^ptom.s,  may  not  exceed  thrw 
to  six  months.  It  may  even  run  its  coui'iie  in  a  still  shorter  time.  It  seldom  lasts 
more  than  a  year.  Sometimes  its  course  is  interrupted ;  there  may  be  an  arrest 
of  the  process,  or  improvement,  or  even  apparent  recovery.  Usually,  however, 
there  are  fre^h  relapses.  In  a  certain  class  of  cases  the  disease  la,sts  two  or  three 
years,  »md  is  marke<l  by  a  number  of  *' attacks  of  anaemia*' so  intense  that  the 
subsequent  iraprovement  of  the  patient  seems  simply  marvelous.  It  is  in  cctst-s 
of  this  sort  that  splenic  tumor  has  been  made  out  at  tlie  tunc  the  anaemia  was  ut 
its  hei;i"ht;  yet  we  do  not  peiTotve  the  necessity  of  eijitablishing  "splenic  anannia" 
as  an  alFection  essentially  ditTerent  from  progressive  pernicious  anaemia.  It  us 
merely  a  clinical  variety  of  the  disease  under  discussion.  Apparently,  it  likewii* 
has  an  invariably  fatal  terminatiou. 

Permanent  I'ccovcry  may  occur  in  cases  of  idioimthic  anaemia  so  profound  tluil 
we  are  at  fii*st  inclined  to  regard  them  as  pernicious.  Thf»e  cases  are  unfortu- 
nately very  nire,  aod  even  where  there  is  a  marked  improvement  the  danger  of  a 
relaj>se  is  to  be  borne  m  mind.  The  prognosis  is  therefore  always  very  grave, 
if  not  absolutely  unfavorable.  Of  course,  general  hygienic  !^uriH>undiug»  and 
good  care  ma}'  exert  some  influence  upon  Oie  course  of  the  disease.  It  is  note- 
worthy that  if  pregnancy  be  complicated  by  profound  anemia  there  is  a  great 
liability  to  premature  delivery,  after  which  there  is  often  a  rapid  change  for  the 
worse.     There  are  exceptions  to  this  rule. 

Diagnosis.— It  is  seldom  difficult  Ut  make  out  the  existence  of  a  pn>f(njnd 
anaemia,  nj'  to  determine  the  degi^e  of  danger  which  tlie  consefjuent  aynipt«»inB 
indicate.  We  have,  however,  the  same  ditRculty  here  as  in  chlorosis  in  proTioir 
that  the  anaemia  Is  primary  and  idiopathic.  The  factors  essential  to  this  dia^ 
nosis  have  been  already  indicated.  We  should  bear  in  mind  the  possibility  of 
incipient  tuberculosis,  organic  diseases  of  the  stomach,  or  such  para&iteB  os  tiut 
anchylostonia  and  tapewonn. 

Treatment.— For  treating  progi^-ssire  pernicious  anosmia  wc  hare  only 
same  remedies  as  for  the  l>enigu  variety  of  ana?njia.      Abundant  and  Miital 
nourishment  is  reriuisite,  and  all  hygienic  influences  should  be  carefully 
lated.     Internally,  our  main  reliance  is  to  be  put  upon  the  pi*eparations  of  imo. 
With  us,  a  favorite  rt-metly  in  pernicious  auu'mia  is  the  tinctura   f^rri  rhi 
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aptherea  (analogous  to  tinctura  ferri  chloridi,  U.S.  P.),  of  which  ten  drops  in 
sweetened  water  may  be  given  several  timea  a  day.  It  would  also  be  extremely 
advisable  to  try  the  etfetzt  of  arsenic.  This  remedy  sometimes  accomplishes  strik- 
ing results  in  the  whole  group  of  blood  diseases,  including  leuka?mia  and  pseudo- 
leukaemia  as  well  as  ana?mia.  It  is  nuicli  better  adaiinistercd  iu  pilJ  form  than  in 
Fowlt?r's  solution.  Iron  may  be  given  at  the  same  lime  with  arsenic.  8ome 
authorities  recommend  phosphorus. 

If  the  case  be  not  too  far  advanced,  baths  may  prove  useful  adjuvanta  to  the 
internal  treatment.  Salt  baths  or  artificial  carbonic-acid  baths  may  be  employed. 
Symptomatic  treatment  is  often  indicated:  the  dyspepsia  may  call  for  tlilut« 
hydi'oohloric  acid,  or  the  troublesome  vomiting:  may  requii'e  bits  of  ice,  bromide 
of  potassiuDi,  or  opium. 

The  transfusion  of  blood  has  been  employetl  in  pemicitms  ancemia.  Some- 
times the  effect  seems  to  be  favorable.  Experience  thus  far,  however,  would  not 
lead  one  to  expect  very  great  benefit  from  it.  Von  Ziemssen  has  lately  recom- 
mended in  all  severe  forms  of  ana?mia  the  subcutaneous  injection  of  blood.  It  is 
done  by  injecting  unrh  r  the  skin,  by  thoroughly  dismfected  instruments,  fifty 
cubic  centimetres  of  delibrinated  human  bJood,  divided  into  two  parts,  twenty-five 
cubic  centimetres  being  injected  into  each  tliigh.  The  jjoint  of  injection  is  vigor* 
ously  rubbed,  and  thus  the  injected  biocxl  is  forced  into  the  iyniph-clumnels.  In 
sever©  case.^  this  procedui'e  should  be  frequently  repeated.  ExperimenLs  on  this 
method  are  thus  far  very  favtunble.  Not  only  the  subjetrtive  sj^mptoms,  but  the 
objective  condition  of  the  blood,  the  number  of  red  bh Mid-corpuscles,  sometimes 
show  a  striking  improvement  after  the  injection. 

[In  tlie  earperience  of  American  and  English  clinicians,  arsenic, long  continued 
and  in  as  large  doses  as  are  t-olerated,  is  of  far  greater  value  than  iron. 

The  inhalation  of  oxygen  is  expensive,  but  seems  to  be  of  distinct  service  in 
jome  cases  of  grave  antemia  of  ail  forma.] 


CHAPTER  III. 


{ Lfucoqfthamin. ) 

Definition  and  -ffitiology.— Vii'cbow,  in  1845,  wa."*  the  first  to  obtain  an  insight 
int-o  the  disease  leukaemia  ("white  blootl").  He  detecte<l  the  great  inci-ease  of 
white  corpuscles  occasioned  by  it,  and  from  this  time  these  constituents  of  the 
bluod  were  subjectwl  to  ol)servation  iu  all  .sorts  of  diseiuses.  It  was  soon  found 
that  there  may  \m}  a  temporary  incivase  of  the  wliite  corpuscles  in  various  priu jar y 
diseases,  aud  that  in  certain  instances  this  increase  may  actually  constitute  the 
essential  symptom.  In  this  latter  case  the  increase  is  due  to  a  depi'aved  condition 
of  certain  internal  organs.  In  the  temi>oi*ary  cases,  where  the  increase  of  white 
blood-coi'iniscles  is  usually  not  very  gi'eat,  we  find  one  white  corpuscle  to  one 
hundi'etl  red.  or  even  one  to  fifty — the  normal  ratio  being  one  to  six  hundred  or 
more.  This  is  usually  termwl  leukocytosis,  in  distinction  from  leuka'mia  proper. 
Leidcocytosis  is  most  frequent  in  acute  infectious  disc;  as  typhoid  fever, 

recurrent  fever,  intermittent  fever,  and  pyiemia,  and  is  .  u  seen  in  ana-mia. 

Genuine  leukaemia  is  a  rather  nire  disease.     Its  characteristics  are  well  marked 

in  most  cases,  but  of  \\»  true  nature  we  remain  enth  ^^  a  majority 

of  the  cases  the  change  in  the  blmid  is  asso4^i  s  in  the 

spleen  and  the  bone-marrow,  and  often  also  organs 
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just  enumerated  being  concerned  in  the  manufacture  of  the  blood,  it  is  very- 
reasonable  to  suppose  that  leukieniia  is  a  disease  which  primarily  siSccts  these 
organs,  and  that  the  increase  in  white  corpuscles  results  from  the  disturbance 
thus  occ4isioned.  The  cause  of  the  disease  in  the  organs  mentioned  is  as  yet 
unknown.  Various  authors  have  suggestetl  that  there  may  be  some  sjiecific  inXec- 
tion,  but  they  have  not  been  able  thus  far  to  produce  any  evidence  of  tlie  truth 
of  their  surmise.  In  few  cases  can  we  discover  even  any  exciting  cause.  The 
illness  seems  to  develop  spontaneously  in  pe-rfectly  healthy  perstms.  In  some 
cases,  on  the  other  hand,  leukfemia  does  seem  to  be  a  seiiuel  of  some  other  disease. 
Thus  it  is  occasionally  preceded  by  a  tedious  attack  of  intermittent  fever.  It  has 
also  been  asserted  that  syphilis  and  other  infectious  diseases,  such  as  typhoid,  may 
give  rise  to  leuksemia,  but  this  is  not  veiy  probable.  Finally,  trauma  of  the  spleen 
or  bones  has  in  repeated  instances  been  I'egarded  as  the  occasion  of  the  disease. 

The  hygienic  surroundings  of  the  imtient  have  also  been  regarded  as  causes  of 
leukceinia.     The  disease  is  moi*e  frequent  among  the  poorer  classes  than  among 
the  wealthy ;  but  there  are  nuniei-ous  exceptions  to  this  rule.     .Etiological  import, 
tance  has  also  been  ascribed  to  anxiety,  ti*ouble,  and  mental  depression  in  gen 
but  with  how  much  justice  is  doubtful. 

Leukaemia  is  most  common  in  middle  life,  between  thirty  and  forty-five  years 
of  age,  but  well-marked  ctises  have  been  observed  reijeatedly  even  in  childhood^ 
aa  also,  though  less  frequently,  in  old  age.  Men  are  somewhat  more  liable  to 
the  disease  than  women.  It  has  been  it*peatedly  stated  that  in  female  patients 
the  disease  is  sometimes  referjible  to  sexual  derangement,  but  this  h&s  not  been 
proven . 

Pathological  Anatomy.— The  pathognomonic  change  in  Ieukn?mia  is  an 
increase  in  the  numljer  of  wliilc  blwHl-corpuscles ;  this  may  be  so  considerable 
tliat  there  may  be  one  white  to  llu-ee  i*ed,  or  even  one  white  to  two  red  ef»rpuscles. 
Tbc  cliaracteristics  of  the  blotKl  can  be  studied  during  the  life  of  the  patient,  and 
upon  them  the  diagnosis  is  mainly  liased.  They  will  therefoi-e  be  discuased 
uniler  symptomatology,  while  we  shall  hei-e  confine  ourselves  to  the  lesions  pre- 
sented by  the  spleen,  bone-marrow,  and  lymph-glands. 

Of  the  organs  just  enuiiiei-ated,  the  spleen  is  the  one  most  frequently  affected 
(splenic  leukapmia).  It  i.s  often  greatly  increasetl  in  size,  not  seldom  attaining  a 
weight  of  six  to  thirteen  |xiunds  03-6  kilogrammes)  aud  a  leugth  of  a  foot  (."^^ 
cLui.).  There  is  a  true  hyperplasia  of  the  whole  organ:  all  the  histological  con- 
stituents are  increased.  The  cut  surface  is  usually  a  mtlier  vivid  retl  in  early 
cases,  but  later  on  it  often  has  a  lighter,  yellowish  color.  The  consistence  is  usually 
diminished^  but  in  the  later  stages  it  may  be  greater  than  normal.  Upon  micro- 
scopic examination,  we  fiud  enlargement  of  the  blood-vessels  and  a  great  inc 
in  the  cells  of  the  pulp  and  of  the  follicles.  Sometimes  the  hyperplasia  of  t 
follicles  predominates,  giving  tlie  spleen  a  s])otted  appearance,  like  marble. 
such  cases  the  pulp  usually  presents  retrograde  metamorphosis,  with  atrophy  and 
fatly  degeneration  of  it-s  cells  and  deposits  of  pigment.  In  advanced  ca&es  n  con- 
siderable amoimt  of  firm  connective  (issue  may  be  present.  Tljere  are  ofleti 
hfemorrhagic  infarctions,  presenting  the  appearance  of  circumscribed  spots^  dark 
red,  or  in  the  later  stages  bmwnish  yellow,  in  color. 

Lesions  of  the  bone-marrow  are  next  in  frequency  to  those  of  the   spleen 
(medullary  and  myelogenous  variety  of  leukaemia),     Neumann  and  a  •' 
autliorities  regard  changes  in  the  bone-marrow  as  an  essential  lesion 
that  they  can  be  demonstrated  in  every  case  of  leukiemia.     There  would    .  ; 
seem  to  be  exceptious  to  this  last  rule,  but  nevertheless  in  a  majority  of  va^-  :_. 
maiTovv  does  present  a  peculiar  yellowish  or  almost  puriform  appearanco*     By 
me^ins  of  the  microscope  we  can  detect  a  great  increase  in  the  lymphoid  celk  ciit 
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the  nuuTOw  and  the  presence  of  a  considerable  number  of  nucleated  red  blood- 
corpuscles. 

In  raany  cases  the  lymph-glands  remain  perfectly  normal;  but  in  others  they 
become  considerably  enlarged,  and  form  actual  tumors  in  various  parts  of  the 
body^  such  as  the  axilla,  neck,  and  groin,  and  sometimes  the  internal  lymph-glands. 
Such  cases  are  examples  of  lymphatic  leukn»mia.  Histologically,  the  change  here 
is  simple  hyperplasia  of  the  glandular  tissue. 

These  tliree  fonus  of  leukajmia — splenic,  myelogenous,  and  IjTnphatic — can  not 
be  i-egardod  as  distinct  diseases,  inasmuch  as  cases  occur  which  present  all  sorts  of 
combinations  of  tliesu  dilTorent  lesions.  Purely  myelogenous  cases  are  very  rare,  if 
they  occur  at  all;  and  we  rarely  meet  with  caries  which  are  purely  splenic  or 
purely  IjTnphatic.  Most  cases  pi*esent  lesions  of  the  spleen  and  marrow  con- 
jointly. In  less  frequent  instances  splenic  disease  is  associated  with  that  of  the 
lymphatic  glands.  The  fact  that  these  combinations  exist  indicates  that  there  is 
one  common  cause  for  the  disease,  which  assaUs  sometimes  one,  sometimes  two,  or 
sometimes  all  three  of  the  organs  named. 

Just  what  the  connection  is  betweeu  the  changes  in  the  blood  and  the  lesions 
of  these  various  organs  is  an  unanswered  c|ueslion.  A  view  which  seems  to  us 
very  plausible  regards  the  disturbance  in  the  spleen,  or  marrow,  or  lymph-glands, 
as  the  case  may  be,  as  the  primary  one,  and  the  alteration  in  the  blood  as  a  result 
of  this  primary  disturbance;  there  is  an  inci'ea&e  in  the  number  of  colorless  cor- 
puscles furraed,  and  a  cousequent  increase  in  the  number  of  tliem  introduced  into 
the  circulatory  fluid.  Some  autliorities  have  taken  for  grant*^!  that  iJie  colorless 
blo<.)d-curpuM<_'les  normdlly  undergo  transformation  intej  red  blood-corpuscles,  and 
Ijelieve  that  in  leuka?mia  this  metamorphosis  is  hindered;  but  the  assumption 
lacks  support.  It  is  true,  however,  that  the  number  of  red  blowl-corpusdes  is 
dimiuished  in  leukamiia.  This  diminution  in  number  might  be  ascribed  either 
to  scantiness  of  supply  or  to  increase  in  the  processes  of  destruction,  hut  which 
factor  is  in  reality  the  important  one  must  remain  undetermined. 

Changes  in  Other  Organs, — Leukaemia  yometimem  causes  new  growths  of  a 
lymphatic  character  in  certain  organs  other  than  those  already  mentionetl.  The 
growths  may  either  be  diffuse  or  circumscribed  and  nodular.  They  are  observed 
in  the  tcmsils,  PeyeFs  patches,  and  the  intestinal  follicles.  They  are  also  very  fre- 
quent in  the  IW^r,  kidnej^  and  retina,  and  niorr,  rarely  in  the  lungs  and  the 
pleura.  These  various  lesions  may  be  regarde<l  as  in  a  certain  sense  analogous  to 
the  metastatic  tumors  of  caucer  or  sai*coma,  and  suggest  the  pos.sibility  of  the  diffu- 
sion of  the  pathngeuic  poison  throughout  the  whole  body.  In  one  or  two  cases 
a  well-marked  leukaemia  has  becu  found  iuclependent  of  any  demonstrable  organic 
lesions.  It  is  impossible,  at  present,  to  explain  such  occurrences.  Leul>o  and 
Fleischer  have  reported  a  case  of  this  sort,  aud  are  inclined  to  believe  that  the 
bl<HKl  itself  wiis  diseased.  There  is  little  kjiownasyet  as  tii  changes  in  the  chem- 
ical characters  of  the  blood  and  viscera  iu  leukaemia.  Xanthine  aod  hypoxanthine 
have  been  fount!  in  the  blood,  as  have  also  lactic  acid  and  formic  acid.  It  is  also 
noteworthy  that  octahedral  crystals  are  often  found  after  death  in  the  blood, 
spleen,  aud  nuirrow,  and  in  other  parts.  These  are  known  as  Charcot's  crystals, 
and  have  already  been  descril>ed  as  occurring  in  the  sputum  in  certain  pulmonary 
diseases  (compare  page  169), 

Symptoms. — The  clinical  phenomena  of  len 
to  those  of  progressive  perniciou^s  am^uiift,  iv 
here.    In  leuksemia,  however,  we  have,  in  a. 
spleen  or  lymph-glands  or  iKino-niarrow  ( 
acteristic  alterations  in  the  blood.    ' 
demand  a  full  descriptiocL 


re  in  many  respects  similar 

not  be  enumerated  again 

^vmDtoms  referable  to  the 

K  and  also  the  char- 

i;  pathognomonic, 


CONSTITUTIONAL  DIS] 


1m. 


'®, 


W6 


© 


i'^ 


Fio.  119.  —  Aniemlc  blood. 
Wbiti'  blood -oorpuscles. 
cles. 


fFrom   FrwKBl     a. 
6.  Red  btooclHwrpus- 


ntj»il>- 


The  pallor  and  watery  character  of  the  blood  in  leukaemia  ai^  Doticeable  even 
to  the  naketl  eye  in  advanced  stages  of  the  disease.  They  can  not,  however, 
distinguished  without  the  aid  of  the  microscope  from  the  changes  present  in  gra 
anwmia  { i^idt*  Fig,  119).  Looking'  throug-h  that  instrument,  we  frequently  per- 
ceive at  once  an  enormous  increase  in  the 
number  of  the  white  blood  corpuscl 
As  already  stated,  there  may  he  almost 
many  white  as  red  corpuscles.  Tlie  siie 
of  tlie  white  corpuscles  vaj'ies  in  different 
cases,  and  also  in  the  same  case,  Vir- 
chow  has  called  attention  to  the  fact  tlia! 
the  smaller  cells  orig-inate  mainly  in  the 
lymph-glands,  and  are  therefore  esjjecial- 
ly  numerous  where  the  leukaemia  is  of  a 
lymphatic  type.  The  larger  cells  are  re- 
ferial  mainly  to  the  spleen  and  the  mar- 
row. The  marrow  Ls  also  siiid  tx>  contrib- 
ute certain  extremely  larg:e  nuclea 
cells,  the  tliraensions  of  which  considei 
bly  exceed  those  of  the  normal 
blood-corpuscles.  It  is  not  always 
hie  to  detei*mine  the  orig^in  of  the  white 
cells  from  their  size.  Ehrlich  has  siic- 
ceeded  in  making  out  various  forms  of  white  corpuscles  by  staining.  What  are 
called  '' eosinophilous  cells"  are  especially  increased  in  the  blood  of  leukfi^mia 
These  are  colorless  cells,  the  granules  of  which  take  a  deep  stain  with  acid  pit:- 
ments,  but  not  with  basic.  Coincident  with  this  increase  in  the  white  ceUs  iu 
leuka'iiiia  there  is  almost  invariably  a  considerable  diminution  in  the  number  of 
red  blood -corpuscles.  We  also  find  an  occasional  nucleatetl  red  blood-corpuscle  in 
leukieniic  blood,  and  sometimes  also  microcytes,  jwikUocytes.  and  almost  always 
a  large  number  of  "granule-masses"  interspersed  between  the  bhx»d -corpuscles. 

Splenic  tumor  is  the  most  frequent  and  important  of  the  organic  lesions  pro- 
duced by  leukccmia.  It  is  rarely  pos.sible  to  observe  ite  develojiment.  In  monl 
instances  the  spleen  is  already  large  wlicn  the  patient  first  comes  under  obs 
tion.  It  proj«*ts  from  under  the  ribs  as  a  lirm,  hard  mass,  the  lower  and  ant 
extremity  of  which  often  extends  to  the  median  line  of  the  body.  The  inner  ed 
of  the  tumor  is  somewhat  characteristic;  it  is  rather  sharp,  and  presents  one 
two  notches.  At  first  there  is  little  subjective  disturbance  or  pain  referred  to  the 
spleen.  Where  the  enlargement  Ls  very  great,  there  is  often  an  annoying  or  even 
distressing  feeling  of  distention  and  fullness  in  the  abdomen.  Respiration  majf 
also  be  interfered  with  by  the  crowtliug  up  of  the  diaphragm. 

The  lesion  of  the  bone-marrow  can  never  be  determined  alieclutely  duriDg"  life. 
The  only  s,\Tnpt«m  which  renders  its  existence  pi"obable  ia  jmin  in  the  bones,  but 
even  this  is  not  an  infallible  symptom.  There  is  seldom  pain  except  upon  pressure. 
It  is  usually  bwught  out  by  percussion  of  the  sternum,  but  there  may  ho  weD- 
marked  disease  of  the  marrow  without  this  "sternal  pain." 

As  already  stated,  the  lymph-glands  often  remain  perfectly  normal.  If  Uiry 
arc  affected,  the  disturbance  is  l>etrayed  by  their  inci^ase  in  size.  Not  only  may 
the  glands  in  the  neck,  axilla,  and  groin  be  enlarged,  hut  occasionally  also  ihn» 
of  the  mesentery  and  retroperitoneura,  as  can  be  demonstrated  upon  iwil  f 

the  abdomen.     The  enlarged  lymph-glands  rarely  cause  severe  pain,  if  a. 
W©  have  already  referred  to  leukarmic  new  growths  in  other  internal 
These  possess,  for  the  most  part,  merely  a  scientific  interest,  as  they  caufio  no 
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cial  symptoms.  Sometimes  hepatic  enlargement  occurs,  as  the  result  of  a  diffuse 
leukaRmic  infiltration.  The  changes  in  the  retina  associated  with  leukaemia  are  of 
importance,,  as  they  can  be  detected  by  means  ijf  the  oplilljalmoscopo.  The  retina 
presents  white  s[x>ts  or  stripes  running-  parallel  with  the  blood-vessels.  They  are 
due  to  c*>llectiou8  of  l,\Tnphoid  cells,  or  to  actual  lymphoid  growths.  These  lesions 
have  been  inappropriat-ely  called  leuka*uiic  retinitis,  Hetiual  hsemorrhages  occur 
also  in  leiika?mia,  as  in  grave  cases  of  idiopathic  anaemia, 

AH  the  other  clinical  phenoraena  of  ltnika?mia  result  from  the  abnormal  con- 
dition of  the  blood,  meaning:  thereby  the  anaemia.  The  ability  of  the  bhx>d  to 
perform  its  normal  functions  is  impaired  mainly  tlrrnugh  the  loss  of  red  blood- 
corpuscles;  the  resultmg  symptoms  are  thei-efore  pi*eclsely  the  same  as  in  essen- 
tial ana?mia,  and  we  do  not  need  to  describe  them  again.  They  usually  are  the 
most  prominent  symptoms  of  the  disease,  and  include  noticeable  pallor  of  the 
skin,  equal  to  that  sometimes  seen  in  ana?mia;  ana'^mie  murmurs  over  the  heart 
and  the  veins  of  the  neck;  genera!  debility  ;  anorexia,  and  digestive  disturbances; 
palpitation  and  dyspnwa;  and,  tinally,  the  whole  group  of  the  ^'cei-ebral  symptoms 
of  ana-mia,''  that  is,  headache,  vertig«3,  syncope,  and  tinnitiLs  aurium.  Sometimes 
there  is  a  troublesome  pruritus.  We  would  also  call  attention  once  more  to  the 
frequent  hicmori'hages.  These  must  be  due  to  impaii'ed  nutrition  of  the  vascular 
walls,  and  sometimes  justify  our  speaking  of  a  "  lupmorrhagic  diathesis."  Obsti- 
nate epistaxis  is  particularly  frequent  Less  often  we  have  hsemorrliage  from  the 
intestine^  stomach,  kidneys,  or  int<i  the  skin  or  muscles,  etc.  We  may  have  cere- 
bral haemorrhage,  with  hemiplegia,  or  sometimes  immediate  death,  consequent 
u|K>n  it.  Severe  cases  may  present  a  slight  oedema  of  the  skin  and  serous  eifusions 
into  the  various  cavities  of  the  body. 

The  urine  in  leukaemia  is  essentially  like  that  excreted  in  i>emiciou6  anannia. 
Fleischer  and  Penzoldt  have  shown  tliat  in  leukaemia  as  well  as  in  pernicious 
anaemia  there  is  increased  destruction  of  all>uminoids,  and  a  consequent  inci*ease  in 
the  excretion  of  nitrogen.     There  is  often  also  a  considerable  increase  of  uric  acid. 

The  temperature  is  apt  to  midergo  slight  elevations,  as  in  severe  Ciisesof  anaemia. 
In  advanced  stiiges  there  may  be  quite  high  fever  of  an  intermittent  character,  reach- 
ing 103^-104''  (39'5"-Hr  C).  The  fever  is  sometimes  acoompauied  by  chills,  and 
when  the  tem|>eraturc  falls  there  is  often  a  profuse  aud  debilitating  perspiration. 

Complications  are,  on  the  whole,  rare.  Sometimes  we  observe  pulmonary 
tuberculosis,  or  some  acute  intercurrent  disease  such  as  pneumonia.  We  saw  one 
case  end  in  death  from  htemorrhagic  angina  and  tetlema  uf  the  glottis. 

In  regard  to  the  pathogenesis  of  the  diffei*ent  symptoms  the  conditions  are 
manifestly  very  like  those  of  simple  severe  ana?mia.  Poverty  of  the  bkxKl  in  red 
bloixl-ci  irpuscles  and  clirt>nic  fernK^nt  intoxication  are  the  most  import^tnt  factors. 
We  may  tlierefort?  refer  to  what  w^as  siiid  on  page  944. 

Clinical  Hiatory.—Lenksemia  is  almost  always  chronic  in  its  course.  The  dis- 
ease l>egiiis  insidiously  and  progresses  gradually ;  the  |>atient  grows  jiale.  feels  lan- 
guid, and  has  slight  and  apparently  insignificant  symptoms,  which  gradually 
give  place  to  alarming  phenomena.  The  patient  may  himself  notice  the  organic 
lesions  incident  to  the  disease.  If  the  leuktemia  be  of  the  lymphatic  type,  he  is  apt 
to  l>e  struck  by  the  swelling  of  the  lymph-glands,  while  in  splenic  leukirmia  his 
attention  is  attracted  by  the  fettling  of  tension  and  pressure  in  the  aMomen,  the 
increasing  prominence  of  the  left  side,  and  the  unusual  sense  of  resistance  present 
in  that  part  of  the  abdomen.  Sometimes  it  is  obstinate  epistaxis,  or  hsemorrhage 
from  some  other  source,  which  first  attracts  attention  and  leads  to  a  careful  exam- 
ination of  the  bliM;d  and  spleen. 

The  disease  usually  lasts  several  years.  Many  cases  are  rather  mild  and  grad- 
ual  in  their  progre^  there  is  a  rapid  development  of  all  the  symp- 
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toms,  Some  cases  go  on  so  rapidly,  occupying  but  a  few  moDths,  tbat  they  might 
almost  be  termed  **  acute  leukaemia."  Instances  of  this  form  are  most  frequewtJy 
seen  in  children.  Apparent  arrest  of  the  disease  is  frequent,  as  i&  also  tenjpc»rary 
improvement  followed  by  fresh  exacerbations.  The  final  termination  is  almoiit 
invariably  unfavorable.  Death  is  usually  preceded  by  symptoms  of  the  most  pro- 
found anaemia,  and  is  caused  directly  by  the  general  debility.  It  is  sometimes 
hastened  by  the  occurrence  of  ha»morrhapres,  for  instance,  obstinate  epistazis  or 
cerebral  haemorrhage. 

Recovery  is  not  absolutely  impossible,  but  still  it  is  veiy  rare,  and  it  is  out  of  the 
question  after  the  disease  has  j^assed  its  first  stages.  In  an  advanced  c^ise,  there^ 
fore,  the  prognosis  must  be  regaKled  as  hopeless. 

DiagnosiB. — Leukaemia  can  be  easily  and  unmistakably  recognized  by  a  micro- 
scopic examination  of  the  blood.  In  a  very  early  stage  of  the  disease  the  increase 
of  white  blood-corpuscles  may  be  so  slight  that  a  defiuite  decision  can  not  be  made; 
but  tlie  later  developments  will  afford  absolute  certainty  in  any  typical  case. 

We  can  not  fail  to  recognize  a  ctuse  of  leuktemia  if  the  blo<wl  be  examined. 
Such  an  examination  is  therefore  demanded  in  every  case  of  obstinate  ansemio, 
and,  above  all,  in  such  patients  as  have  a  chrrtnic  enlargement  of  the  spWn.  or 
swelling  of  the  lymph-glands  in  various  parts  of  the  body.  The  enlargetl  lymph- 
glands  are  readily  recognizable.  The  splenic  tumor  can  nsuplly  be  diagnosticated 
from  its  characteristic  position  and  shap<»,  and  especially  from  its  internal  edge, 
with  the  notches  ah»eady  spoken  of.  It  may  be  simulated  by  hydronephrosis  and 
other  diseases  causing  enlargement  of  the  kidneys,  and  in  women  by  ovarian 
tumors.  In  cases  of  doubt  the  blotxl  should  bo  examined^  and  if  the  result  be  a 
positive  one,  we  may  feel  cei'taiu  of  our  diagnosis.  If  there  is  a  chronic  enlarge- 
ment of  the  spleen  wilhotxt  a  leuksemic  change  in  the  blood,  we  must  consider  all  i 
the  possible  causes  of  such  an  enlargement;  thus  there  may  be  a  passive  congeii^^| 
tion  of  the  spleen,  with  enlargement,  as  the  result  of  hepatic  disease,  portal  throm-^l 
hosis,  or  disease  of  the  heart,  or  a  splenic  tumor  from  malarial  poisoning.  Again, 
there  are  CAses  where  we  have  the  signs  of  a  gradually  progressive  anaBmia. 
apparently  idiojjathic^  and  a  chronic  enlargement  of  the  spleen,  or  still  more 
frequently  enlargement  of  the  lymph-fijlands  in  various  parts  of  the  body,  withotjt 
increase  in  the  numl>er  of  white  blood-corpuscles.  Such  cases  are  termed  pseudo- 
leukaemia,  and  are  described  in  the  next  chapter. 

Treatment, — Nearly  the  same  remedies  are  employed  in  leukaemia  as  iu  idio- 
pathic aJia*mia.  Of  course  the  gi^eatest  attention  should  bo  paid  to  general  nutri* 
tion.  Of  internal  remedies,  the  preparations  of  iron  have  been  mainly  employed, 
They  seldom  produce  any  brilliant  or  perm-Anent  effects.  We  have  much  morr 
confidence  m  the  administration  of  arsenic,  and  this  remedy  should  certainly  be 
tried  in  large  doses.  It  may  be  given  either  in  the  shape  of  pills,  or,  pos5fibly  witli 
still  moTO  advantage,  subcutaneously.  Of  course  no  permanent  benefit  is  to  be 
hoped  for  even  from  this,  except  in  the  early  stages  of  the  disease. 

What  are  called  "splenic  i-emedies"  have  been  often  employed,  but  do  not 
seem  verj^  effectual  in  leuksemia.  Moslor  obtained  good  results  from  the  long- 
continued  use  of  quinine  (5-8  grains  =  0*30-0 '50  grm.,  or  more,  in  twenty-four 
hours).     He  also  recommends  a  trial  of  piperin  and  oil  of  eucalyptus: 


H  Olei  eucalypti gtt  100; 

Piperin  i^ 

Cerse  albae i&Jj  (grm.  4*0; ; 

Pulv.  altheae 3  ij  (grm.  7*^). 

M.  et  fianl  pilulap  no.  c. 

S.  Throe  to  five  pills  three  times  a  day. 
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Lrfxial  treatment  of  the  spbien  has  also  been  attempted  If  an  ice-bag  be  cou- 
stanlly  kept  on  the  splenic  region,  it  %v411  s<imetimes  diminish  the  size  of  the  tumor, 
and  may  also  relieve  pain.  Botkin  has  rccommeiKletl  faradization  of  the  spleen, 
but  we  can  bcarcely  expect  any  great  benefit  from  such  a  procedure.  Injections 
of  quinine^  arsenic,  and  other  remedies,  have  been  made  into  the  substance  of  the 
spleen.  We  do  not  believe  that  this  is  advisable.  The  splenic  tumor  of  leukjpmia 
has  actually  been  extirpated  surgically;  but  the  proceeding  is  so  ineffectual  and  so 
falal  that  it  is  now  universally  almiidoned.  The  transfusion  of  healthy  human 
blood  has  also  been  tried,  but  without  satisfactory  results.  Bubcutaneous  injec- 
tions of  blood  {vide  supra)  have  been  trietl  in  only  a  few  cases,  but  they  niay» 
perhaps,  have  good  results.  In  some  recent  cases  inhalations  of  oxygen  have 
acted  favorably. 

Many  other  particulars  of  treatment  have  been  mentioned  under  anaemia. 


I 


CHAPTER  rv 
P8£Tn>0-I^BUK.S]MIA. 

It  was  mentioned  in  the  preceding  chapter  that  there  are  cases  in  which  the 
organic  lesions  atx'  apparently  the  same  as  in  genuine  leukaemia,  and  yet  there  is 
little  if  any  increase  in  the  number  of  white  corpuscles  iu  the  blootl.  There  is 
generally,  however,  a  diminution  in  the  nuuiberof  rt^d  corpuscles.  These  cases 
usually  receive  the  name  which  Gohnheiin  gave  them  of  pseudo-leuksemia.  It  is 
nevertiieless  doubtful  whether  they  are  to  be  re^rded  as  a  special  form  of  dis- 
ease, and  there  are  various  facts  which  indicate  that  they  are  at  least  very  closely 
allied  to  genuine  leukuemia.  There  is  a  great  siniilainty  in  most  of  the  symptoms 
of  the  two  diseases  and  in  their  general  course,  as  well  as  in  the  organic  cbanges 
they  produce.  Furthornwre,  a  case  of  pseudo-leuktemia  ma.^-  finally  assiune  the 
character  of  genuine  leukaemia,  with  its  characteristic  blootl  changes. 

The  purely  splenic  type  of  psendo-leukoeniia  is  the  lenst  frequent  one.  As  yet 
very  few  such  cases  have  been  rei>orted.  There  is  a  gradually  increasing  ansemia 
with  the  usual  symptoms,  and  a.ssociated  with  these  increasing  enlargement  of 
the  spleen.  It  is  irapossible  tn  tlraw  any  sharp  dividing  line  l>etween  such  cases 
and  casea  of  pernicious  aiifcmia  attendeil  with  moderate  enlargement  of  the  same 
organ  (splenic  anieniia).  It  may  be  said  t^^^*  Ix'  a  nuttter  of  taste  which  name  the 
physician  shall  give  to  a  case  of  this  sort.  The  Ijouc-marrow  seems  to  present  the 
same  characteristics  in  splenic  i|)seudo-leukfemLii  as  in  pernicious  ana>mia. 

PseudO'leiikseinia  Lymphatica*— Pseudo-leukn^mia  of  a  lymphatic  type  is  a 
much  more  frequent  and  well-defined  disease.  It  wa.s  first  descrited  in  ^SS2  by  the 
Englishman  Hodgkin,  and  is  sometimes  called  Horlgkin's  disease.  Wunderlich 
was  the  tii'st  in  Germany  to  study  the  disease  thoroughly;  he  described  it  in  1858 
under  the  name  of  ''progressive  multiple  hypertrophy  of  the  lymph-glands";  and 
later  Billroth  termed  it  ''multiple  malignant  l>Tnphoma,"  Trousseau  gave  it  the 
name  of  **adenia.'* 

Little  is  known  about  the  aetiology  of  lymphatic  pseu(h>-leukaBmia.  It  is  said 
to  be  connected  with  malarial  poisoning,  a\^hilis,  and  some  other  diseases ;  but 
such  statements  are  without  a  satisfactory  basis.  The  tendency  of  late  is  to  assign 
adema  to  the  group  of  infectious  tumors,  although  the  re-asons  for  this  belief  are 
as  yet  purely  theoretical.     Pseudo-leukaemia  is  most  common   in  young  and 
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middle-aged  people,  and  is  apparently  rather  more  frequent 
women. 

Pathological  Ayiatomy.— The  hjx>erp]a8ia  of  the  lymph-glands  may  be  very 
great,  producing  largt>  tumors  of  varying  consistency.  These  have  been  callt^ 
lymphoma,  lymphadeuoma,  and  lymph osarcomii.  On  section,  the  tumors  dis- 
play a  white  or  grayish-red  surface,  and  are  seen  to  be  made  up  of  a  number 
of  swollen  glands  fused  into  nodular  masses.  Upon  oiici'oscopic  examination,  we 
find  a  very  abundant  proliferation  of  lymph -cells,  sufficient  to  obscure  the  reticu- 
lum of  the  gland  completely,  The  new  growth  may  even  escape  beyond  the 
capsule  of  the  gland  and  invade  surrtmnding  structures.  Inflammatory  adhesions 
t)ften  take  place  between  tlie  tumor  and  the  overljing  skin.  Tliere  does  not  seem 
to  be  any  essential  diffci-ence  between  the  haitler  and  the  softer  varieties  of  these 
tumors. 

These  changes  in  the  lymph-glands  ai-c  often,  though  not  invariably,  aasocialed 
with  a  swelling  of  the  spleen.  Its  increase  in  size  is  usually  slight.  Lymphomata 
may  also  devcloj>  in  the  tonsils,  the  intestinal  lymphatics,  liver,  kidneys,  and  other 
organs.  Whether  there  are  changes  in  tlie  bone-marrow  has  not  yet  been  deter- 
mined. 

The  syroptonia  are  very  gradually  develojied.  It  is  almost  invariably  the 
swelling  of  the  lymph-glands  which  first  atti'acts  the  attention  of  the  patient  or 
his  physician.  The  glands  upon  one  or  both  sides  of  the  neck  are  usually  thi* 
first  to  be  enlarged,  and  they  may  finally  grow  to  tumors  the  size  of  tlie  fist,  or 
even  larger,  producing  great  disfigurement.  To  the  clianges  in  the  neck  succeed 
swelling  of  the  axillary,  inguinal,  and  perhaps  also  the  internal  lymph-glands. 
The  changes  are  gradual,  and  vary  in  their  rapidity  and  extent. 

At  first  the  general  health  is  hartUy  at  all  atfected,  but  as  the  disease  progresws 
its  constitutional  effects  become  more  and  more  marked.  The  patient  grows  pale 
and  languid,  and  finally  presents  all  the  symptoms  of  profound  aniemit^  We 
may  also  have  certain  symptoms  due  to  mtjchanicid  compi'ession  occaKioued  by 
the  growth  of  the  lymphomata.  The  tumors  in  the  neck  may  cause  dysphagia, 
fi*om  compression  of  the  pharynx  and  oesophagus;  dyspnoea,  from  conipreesioD  of 
the  larynx  and  trachea;  and  perhaps  alarming  cardiac  disturlxince,  from  inter 
fercnce  with  the  vagus.  Hypertrophy  of  the  bronchial  glands  sometimes  occa- 
sions great  difliculty  in  respiratiiui ;  enlargement  of  the  abdominal  glands  may 
produce  a.scites  or  jaundice;  and  enlargement  of  the  glands  in  tlie  groin  may  give 
rise  to  opdema  in  the  lower  extremities.  In  advanced  stages  we  may  have  *'  cere- 
bral symptoms  of  antKniia  "  precisely  similar  to  those  seen  in  genuine  leukaemia  or 
in  pernicious  anaemia.  There  may  be  a  tendency  Ut  haemorrhage  and  pruritus, 
and  the  urinary  secretion  and  temperature  may  be  abnormal.  For  particulars  the 
reader  is  referred  to  the  pi-eceding  chapters. 

Upon  examination  of  the  bhxid,  there  are  usually  found  the  changes  cl 
teristic  of  ordinary  anaemia,  without  increase  in  the  number  of  white  bloud-isor-' 
puscles.    Sometimes,  however,  there  may  be  a  slight  leukocytosis;  and  sometimes^ 
as  already  said,  lymphatic  pseudo-leukaimia  may  merge  into  genuine  leukaemia. 
The  examination  of  the  blood  must  therefoi*©  l>e  repeated  from  time  to  time.    The 
spleen  should  also  l>e  examined.     It  is  usually  somewhat  enlarged,  and  in  sot 
cases  the  enlargement  may  b<L*  considerable.   Such  cases  might  be  properly  den< 
uated  splenic-lymphatic  pseudo-leukaemia.    We  may  also  discover  a  tendemesti  of 
the  sternum  or  other  bones. 

The  disease  often  lasts  but  a  few  months;  it  may,  in  rare  instances,  extend  o^ 
two  or  three  years  or  more.     Recovery  is  not  absolutely  impossible  in  tb**  'o.«->i 
stages  of  the  disease  (vide  infra),  but  at  a  later  period  the  prognosis  is  41 
imfavorable.    The  fatal  termination  results  either  from  increasing  debuity  jum^' 
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ausemia,  or  from  the  effects  of  mechanical  compression,  or  from  hsemorrhage,  or 
from  8ome  intercurrent  disease. 

The  diagnosis  of  (iseudo-Ieukcemia  is  usually  easy.     It  is  to  be  based  upon  the 

objective  sig-ns  and  the  condition  of  the  blood.  The  disease  is  most  apt  to  be 
confounded  with  swelling  of  the  lymph-g'Lmids  occasioned  by  tubercular  infec- 
tion ;  but  in  this  latter  case  the  changes  are  seldom  seen  in  sa  many  |fe.rts  of 
the  body,  and  the  patient  usually  presents  other  indubitable  evidences  of  tubercu- 
losis. 

Treatment. — We  possess  only  one  remedy  capable  of  promoting^  absorption  of 
the  lymphouiata,  namely,  araeuic.  We  have  ourselves,  in  common  with  a  gi-eat 
uumlKir  of  observers,  had  the  most  convincing"  evidence  of  the  favorable  influence 
of  arsenic.  It  must,  however,  he  given  in  suMcient  doses:  for  example,  a  pill  con- 
tiiiniufr  oiiii  lirtL't?nth  of  u  grain  (0004  ^rm.),  or  even  a  larg-er  amount  of  araeuious 
acid,  three  times  a  day;  and  its  uise  must  be  pei'sisted  in  for  a  long  time.  It 
mij^ht  also  be  tried  subcutaneously.  We  have  also  seen  apparent  benefit  fi-om 
associating  with  the  arsenic  inunctions  of  iodoform  (iodofonii  one  part,  vaseline 
fifteen  pails)  over  the  tumors. 

In  early  stages  decided  benefit  may  be  exi>ected  from  this  mode  of  treatment. 
At  a  later  period  wo  may  obtain  a  decrciise  in  the  .size  of  the  tumors,  but  we  can 
hardly  hope  for  any  permanent  improvement.  Oix>rative  interference  is  out  of 
the  question,  except  at  the  very  beg-inniog  of  the  disease.  Later  on,  it  would  be 
perfectly  useless,  and  could  seldom  be  canned  out. 

Other  sugg-estions  with  regai-d  to  ti*eatment  may  be  obtained  from  the  chapters 
on  aDsemia  and  leukaemia. 


CHAPTER  V. 
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■  Definition  and  General  etiological  Considerations.— If  any  cause  produces  a 
I  solution  of  the  red  blfMid'Corpust-leH  in  the  bluod-senmi,  haemoglobin  is  excretetl 
I      throug-h  the  kidneys.     The  haemoglobiiiifrnia— the  presence  of  free  haemoglobin 

■  in  solution  in  the  l>I(XHt — exciter  ha?mog]obinuria,  i.  e.,  the  excretion  of  harmo- 
globiu  in  the  urine.     The  causes  of  ha3mofftobina3mia  and  its  correlative  hsemo- 

Iglobinuria  are  manifold.  In  the  first  place,  tiiere  are  a  whole  scries  of  poisons 
which,  if  inlKKluced  into  the  bloml  in  sufficient  amount,  exercise  a  directly  de- 
structive influence  upon  the  red  blood-corpuscles,  and  thus  excite  hemoglobinu- 
ria. To  this  list  Ixdong  chlorate  of  iwtish  h\Iarchand),  pyroirallic  acid  and  naph- 
tthol  (Neisser),  glycerine,  toluylemJiamiue,  and  many  other  substances.  Distilled 
water  is  also  in  this  sense  a  ijoison.  Bosti^im  has  discovered  a  fact  of  practical 
importance  which  dpserves  mention  in  this  connection.     It  is,  that  a  certain  kind 

I  of  niushri.M>Tii  (Helveita  esculenta)^  when  fresh,  contains  a  poison  which  is  capable 
of  producing  intense  htemoglobmuria,  and  such  grave  symptoms  as  jaundice, 
delirium,  drowsiness,  and  tetanic  convulsions,  with  perhaps  a  fatal  termination. 
This  poison  is,  however,  so  evanescent  and  .so  readily  soluble  in  hot  water  that 
the  mushroom  becomes  perfectly  liarrale^s  if  thoroughly  soaked  and  then  boiled, 
or  if  it  has  been  dried. 

Secondly,  haemoglobinuria  may  be  developed  in  connection  with  infectious 

diseases.     In  this  case,  also,  it  may  Iw  referable  U^  the  action  of  poisons  created 

within  the  system.     Thus  hemoglobinuria  has  been  ol)served  in  the  course  of  a 

rere  attack  of  scarlet  fever  or  typhoid  fever.     Possibly  malarial  poisoniog  and 
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syphilis  may  give  rise  to  paroxysmal  haemoglobinuria.    Jhia  question  will  be  dit- 

cussed  later  on. 

There  is  a  third  mode  of  origin  which  also  possesses  practical  importance.  If 
blooil  from  one  imimal  be  injected  into  another  of  a  different  species,  hsemog 
binuria  is  almost  sure  to  result.  Not  only  do  the  injected  bhxjd-corpuscles  iind 
solution,  but  also  the  injected  serum  acts  as  a  poison  ui>on  the  original  blood- 
corpuscles,  destroying  and  dissolving  them.  This  transfusion-haemoglobinuria 
has  been  described  bj  Prevost,  Dumas,  Ponfick,  and  I^ndois.  It  can  be  pro- 
duced in  human  beings,  as  there  waa  only  too  good  opportunity  to  observe  dur- 
ing the  brief  j^eriod  when  the  tmnsfusioQ  of  lamb's  blood  was  in  vogue.  The 
practical  deduction  is  evident,  that  we  should  not  use  for  injection  into  the  circu- 
lut<:jry  system  of  a  patient  anything  but  sin  uuirritating  salt  solution,  or  humiin 
blood, 

A  fourth  and  very  important  setiological  factor  is  exposure  to  extremee  of 
temperature.     Haemoglobinuria  is  a  very  frequent  result  of  severe  bums. 
bIo<xl -corpuscles  in  that  region  of  the  periphery  exposed  to  the  heat  are  tl'  1 

Cold  is  rapable  of  producing   precisely  analogous  results.     This  is  p<i.  y 

evident  in  the  ca.ses  of  so-called  paroxysmal  haemoglobinuria  described  by  Wtck- 
htim  Legg,  Lichtheim,  and  KiLssner.  [Ttaynaud's  disease  (see  page  588)  and  hamio- 
globinuria  are  associated  in  a  sufBeienily  large  proportion  of  casea  to  show  some 
relationship  between  the  two.] 

Pathology  and  Symptoms  of  Effimoglobinsemia,  particularly  the  Paroxysmal 
Variety.— In  most  of  the  cases  above  enumerated,  ha?mogloblnuria  is  the  result  of 
an  obvious  or  easily  demonstrable  cause.  There  is,  however,  another  variety 
which  ap|)ears  paroxysmaUy  in  individuals  who  are  otherwise  i>erfectly  well.  Its 
symptoms  are  extremely  charaoteristic.  Although  not  a  very  frequent  disease, 
tlicre  has  been  abundant  opjwrtunity  to  study  it. 

As  just  intimated^  the  disease  is  paroxysmal.  Very  often  an  attack  is  ushered 
in  by  frequent  and  persistent  yawning.  To  this  sjmipt^jm  are  soon  added  pain  in 
the  limbs,  headache,  nausea,  vomiting,  and  coolness  of  the  ijeriphery.  The  lem- 
perature  speedily  rises  to  lOg""  (39°  C.)  or  more.  With  this  is  often  as.sociated  a 
decided  chill.  Sometimes  there  is  a  violent,  cramp-like  pain  in  the  hepatic  region. 
Then  the  temperature  falls  a^in,  perspiration  appears,  and  the  patient,  although 
languid  and  depressed,  soon  recovers.  A  slight  icteric  hue  can  almost  invariably 
be  detected  toward  the  end  of  the  attack,  the  ordinary  duration  of  which  is  from 
two  to  twelve  hours.  An  eruption  of  urticaria  is  noticeably  frequent  in  connec- 
tion with  the  attacks. 

The  most  interesting  phenomenon  of  all  remains  to  be  described.  We  refer  to 
the  condition  of  the  urine  during  and  directly  after  the  paroxysm.  This  secretion 
presents  a  dark  hi-ownish-rod  color  resembling  blood;  it  may  even  appear  almoct 
black.  Its  reaction  is  almost  invai'iably  acid;  its  specific  gravity  is  usually 
rather  low,  say  1008-101^.  On  boiling  the  urine,  the  haemoglobin  is  decomposed 
and  a  brown  coagulum  of  albumen  formed.  If  the  excretion  be  examined 
through  a  spectroscope,  we  find  the  stripes  characteristic  of  haemoglobin,  and 
sometimes  alsf>  the  narrow  stripes  indicative  of  metha»moglobin.  It  is  therefore 
impossible  to  doubt  the  existence  of  haemoglobin  in  the  urine;  and  yet,  upon 
microscopic  examination,  we  find  no  red  blood-corpuscles  in  the  urine,  or,  in 
other  words,  no  "haematuria."  Frequently  there  are  great  numbers  of  opaque 
red  granules  in  the  urine,  the  shape  of  which  is  extremely  irregular.  Tliese  are^ 
doubtless,  granules  of  haemoglobin.  Some  of  them  are  free  in  the  urine, 
are  attached  to  casts.  Of  the  latter,  we  find  hyaline  and  a  few  epitlielial 
present.  Sometimes  masses  of  haemoglobin  assume  the  appearance  of  casts, 
sediment  may  also  contain  a  few  cells  of  renal  epithelium.     The  presence  of 
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of  byaline  caste  indicates  that  the  kidneys  have  been  slightly  irritated  by  the 
ccretion  of  haemoglobin. 

If  now  we  examine  the  blood  during  a  peu'oxysm,  we  shall  find  that  haemoglo- 
bijiaeraia  is  associated  with  haemoglobinnria  of  the  paroxysmal  ty|)e,  as  well  as 
with  that  occasioned  by  the  action  of  various  poisons.  Kiisaner  obtained  blood 
from  a  patient  during  a  parfjxysm,  and  found  that  itis  serum  had  a  ruby-red  color, 
and  contxined  haemoglobin  in  sohition.  Tliis  proves  that  the  destruction  of  blood- 
corpuscles  takes  phice  within  the  circulatory  system.  Indubitable  tokens  of  this 
destructive  prowMS  are  to  be  seen  upon  microseopic  examination  of  the  blood 
during  a  paroxysm,  especially  when  the  paroxysm  has  been  produced  artificially 
in  the  manner  described  below.  The  red  blood-corpuscles  have  little  tendency  to 
form  rouleaux.  Tliey  are  pale^  aud  many  of  them  aiH?  irre*(ular  in  shape  Cpoikilo- 
cytes).  Irregularly  shaped  flakes  of  ha.miofrlobiu  are  also  present,  and  often  large 
numbers  of  decolorized  red  blood-corpu.scles  are  to  be  seen.  To  these  lattej*  Pon- 
fick  has  given  the  name  of  "  sliadows."  Hiemoglobinremia  is  also  of  the  greatest 
clinical  importance,  because  it  probably  must  lead  to  a  ferment  inttjxication  of  the 
body  (vide  supra,  p,  344),  to  w hich  a  great  part  of  the  sjTnptoms  of  the  h^emo- 
globinuric  attack,  such  as  chill,  fever,  and  nervous  disturbances,  must  be  referred. 
The  origin  of  jaundice  will  be  considered  below. 

In  many  cases  the  exciting  cause  of  each  separate  paroxysm  Is  perfectly  evi- 
dent. There  is  a  cooling  off  of  peripheral  {>ortiDns  of  the  bixly — that  is,  the  tem- 
peniture  of  the  blood  in  thf>se  partis  is  lowered  (or  the  cold  acta  on  the  walls  of  tlie 
vessels  ^>  and  this  leads  to  a  destruction  of  red  corpuscles.  Patients  are  fi-ee  from 
attacks  unless  ihey  have  been  out  in  cold  or  stormy  weather,  or  have  been  wet 
through  in  a  cold  rain.  As  we  might  expect,  the  paroxysms  are  extremely  mre 
in  summer;  they  may,  however,  as  Rosenbach  showed  by  experiment,  be  artifi- 
cially produced  at  any  time,  by  ex|>osiug  the  surface  of  the  body  to  severe  cold, 
as  by  giving  the  patient  foot-baths  of  ice-cold  water.  Ehrlich  and  Boos  have  both 
performed  experiments  which  show  that  the  action  of  cold  is  a  purely  local  one. 
They  have  separated  a  finger  of  the  patient  fi*om  the  general  circulation  by  means 
of  an  elastic  ligature,  and  then  immersed  it  for  a  quarter  of  an  hour  in  iced 
water.  BUkkI  taken  from  this  tinger  invariably  exhibited  the  aljove-mentioned 
changes,  while  the  condition  of  the  rest  of  the  blood  in  the  patient's  body  remaioed 
almost  perfectly  normal. 

There  can,  therefore,  be  no  doubt  that  in  certain  cases  cold  affects  any  portion 
of  the  peripheral  cii-euJation  exposed  to  it  in  such  a  way  as  to  excite  a  paroxysm 
of  hiemoglohinuria.  The  paroxysm.s  cause  headache,  fever,  nausea,  and  other 
symptoms,  the  immediate  origin  of  which  is  not  perfectly  understood.  Several 
authorities  believe  tliat  these  phenomena  are  ursemic;  and  it  has  indeed  been 
proven,  both  fmm  the  post-mortem  appearances  in  such  patients  as  have  from 
some  coincidence  come  to  autopsy,  and  from  experiments  u|X)n  animals,  that  the 
kidneys  may  be  plugged  up  with  gmnules  of  hiemoglobiu  in  sufBcient  amtmnt 
to  give  them  a  dark-brown  hue.  The  granules  collect  chiefly  in  the  straight 
tubules,  and  also  in  the  convoluted  tubes  and  the  glomeruli.  Such  a  condition 
may  present  a  considerable  obstacle  to  the  excretion  of  the  urine,  and  more  espe- 
cially to  the  elimination  of  its  solid  constituents.  In  point  of  fact,  the  urine  is 
usually  of  low  specific  gravity,  Thi.s  retention  of  urinary  constituents  in  the 
blood  certainly  might  produce  some  of  the  symptoms  observed;  but  it  is  not  cer- 
tain whether  we  must  not  consider  other  influences. 

No  explanation  has  yet  been  offered  for  the  liability  of  certain  uufoi'tnnate 
individuals  to  paroxysms  of  this  sort,  from  which  most  men  are  exempt.  It  may 
be  mentioned  that  tmost  patients  have  had  a  syphilitic  history;  so  that  a  connec- 
tion between  these  two  affections  is  in  many  Cfuaee  veiy  probable  (Murri).     Par- 
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oxj*smal  liBcmojGrlobimiria  has  also  l>een  obsei-ved  in  hereditary  S3'philis.  It  is  doubt- 
ful whether  haemoglobin uria  can  have,  as  is  claimed,  any  relation  to  malaria.  We 
must  noto^  however,  that  the  individual  attacks  may  be  due  not  only  to  cold  but 
sometimes  to  other  influences^  esix'cially  g-reat  physical  exertion,  long:  walks,  etc. 
In  conclusion,  certain  pathological  facts  should  be  mentioned.  The  kidneys  are 
not  the  only  receptacles  of  the  clibriA  resulting  from  the  destruction  and  solution 
of  the  blood-cor]>uscles.  PonJick  has  been  led  by  the  result  of  certain  experi- 
ments to  believe  that  the  spleen  and  liver  are  also  affected.  The  spleen  appropri- 
ates the  undissolved  remnants  of  the  corpuscles,  and,  as  a  consequence,  may 
uudergo  considerable  enlargement.  The  liver  absorbs  a  lai-ge  jmrt  of  tlmt  portion 
of  the  haemoglobin  which  has  undergone  solution,  and  converts  it  into  bile.  As 
a  result  there  seems  to  be  an  increased  secretion  of  bile.  Jaundice  is  probably  due 
to  local  biliary  stasm  and  biliary  absorption  in  the  liver  itself  r'ha,'mo-hevtut  - 
nous  jaundice  "  of  Afanassiew).  It  is  not  yet  established  whether  a  part  ot  • 
hn?moglobin  dissolved  in  the  blood  can  be  changed  into  bile  pigment  (trne 
"  hgematog^enous  jaundice  "). 

Prognoais.— When  ha?moglobinuria  is  merely  a  symptom  of  other  abnormal 
processes  caused  by  poisoning  or  by  some  specific  infection,  the  future  of  the 
patient  depends  entii*ely  upon  the  severitj'^  of  the  primary  disease.  An  attack  of 
pamxysmal  hjemoglobiuuria  would  not  seem  to  involve  any  direct  cUinger  to  life. 
Recurrence  of  the  paroxvams  is  alwaj-s  to  be  feai"ed  if  the  patient  be  exposed  to 
those  intluouces  which  pi*oduce  it.  There  are  no  cei-tain  means  of  decreasing  the 
patient's  liability  to  attacks.  In  a  few  cases,  however,  where  tliere  had  been 
syphilis,  the  paroxysms  are  said  to  have  been  permanently  banished  by  mercurial 
inunctions.     Likewise,  if  we  suspect  malarial  intluences,  quinine  should  be  triwl 

No  special  ti'eatment  is  required  during  the  paroxysm  itf^elf.  The  x>atieDt 
must  escajie  as  sonn  as  possible  from  tlie  exciting  cause;  it  is  then  advisable  for 
him  to  lie  quietly  in  l>ed,  and  to  drink  a  large  amount  of  fluid,  so  as  to  wash  out 
the  masses  of  haemoglobin  from  the  kidneys. 


CHAPTER  VI. 

SCURVY. 

{Sccrhutm,) 

Prefatory  Bemarks. — Scurvy  is  one  of  a  group  of  diseases  which   may  be 

termed  **ha:nuirrhagric."  They  all  have  one  predominant  sjnnptom,  namely,  a 
decided  hiemorrhagic  diathesiSj  respectively  associati?d  in  the  different  diseofM 
with  various  other  more  or  less  pronounced  di.sturbances.  This  tendency  to  - 
taneous  haemorrhage  is  in  many  cases,  particularly  the  milder  ones,  more  oi 
exclusively  confined  to  the  skin,  but  in  numerous  other  instances  hsemorrhai.'^ 
als#i  takes  place  into  the  underl>-ing  tissues,  such  as  the  muscles  or  joints,  as  v%'  'i 
as  into  the  mucous  membranes. 

The  distinctions  between  these  various  diseases  are  founded  upon  the  roanmn 
in  which  the  luemorrhages  occur  and  the  symptoms  which  attend  them.  We 
niaj^  mention  scorbutus,  purpura  simplex^  purpura  ha»n»orrhagica,  and  pelioeis. 
It  should,  however,  be  stated  that^  although  it  is  possible  to  distinguish  several 
varieties  of  disease,  each  one  of  which  presents  a  tolerably  characteristic  pictiur, 
there  are  innumerable  transitional  forms.  It  may,  indeed,  be  almost  a  matter  of 
tiiste  in  any  particular  case  what  name  shall  be  applied  to  it,  The  existence  of  so 
many  intermediate  forms  renders  it  evident  that  the  various  members  of  this 
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group  of  diseaaes  are  at  least  closely  related  if  not  actually  identical  We  shall 
even  find,  upon  careful  consideration,  that  certain  otlier  diseases  not  usually 
r^arded  as  haemorrhagic  are  nearly  akin  to  tbe  group  now  under  consideration. 
We  refer  to  eerUiin  skin  diseases,  which  are  characterized  mainly  by  inflanmja- 
tory  and  exudative  lesions  of  the  skin.  Chief  among  theBe  should  be  mentione<l 
erythema  exsudativum  multiforme,  which  not  very  infrequently  exhibits  some 
tendency  to  hteuioiThages.  and  thus  presents  external  appearances  closely  simu- 
lating the  forms  of  puq^jura. 

In  order  to  imderstand  the  underlyingr  connection  between  these  various  dis- 
orders, a  precise  knowled^  of  tlieira^tiolofry  is  requisite.  Already  considemble 
evidence  has  been  prathered  pointing  to  the  importance  of  infectious  jntluences  in 
their  production  (vkle  Tw/ra),  but  no  absolute  prcjof  has  yet  been  obtiiinrd.  In 
the  meanwhile,  we  must  be  giiide<l  mainly  by  the  purely  clinical  phenomena. 
These,  again,  indicate  that  sharp  distinctions  between  the  various  hivmorrhagic 
diseases  would  be  purely  artificial.  In  this  and  the  following  chapter  we  shall 
discuss  the  two  main  types  of  h:eniorrhagic  disease. 

iEtiology  of  Scurvy,— Scurvy  is  sometimes  sporadic,  and  sometimes  epidemic 
and  endemic  in  its  oecurpence.  There  were  formerly  very  extensive  and  fatal 
epidemics  of  the  diseajic,  ut  a  time  when  the  laws  of  health  with  regard  to  large 
aggregations  of  human  beings  wei'e  little  regarded.  The  disease  was  prone  to 
attack  armies,  or  the  inhabitants  of  besieged  cities,  or,  especially,  seamen.  It  was, 
and  to  a  certain  extent  is  still,  one  of  the  diseases  most  dreaded  by  the  mariner. 
It  has  often  swept  away  an  entire  ship^s  crew.  To-day  endemics  of  scurvy  are  by 
no  means  iufi'equent,  altht>ugh  not  so  extensive  a.s  formerly.  They  are  most  apt 
to  occur  in  prisons  and  similar  institutions,  and  in  l>arracks. 

These  facts,  under  the  light  of  our  present  views  in  I'egard  to  such  matters, 
would  almost  force  us  to  seek  some  organic  infectious  poi.san  as  the  origin  of  the 
disease.  Formerly  men  were  inclined  to  direct  their  sole  attention  to  such  cir- 
cumstances as  the  character  of  the  food,  the  dwelling,  the  climate,  and  similar 
conditions;  nor  can  it  indeetl  bo  denied  that  these  hygienic  facloi"s  do  exert  a 
decided  influence  upon  the  spread  of  the  disease.  It  is,  however,  evident  that  they 
can  not  be  its  pr€>per  cause,  for,  beyond  a  doubt,  scurvy  may  ocvur  independently 
of  any  of  the  factoi-s  usually  reganled  as  essential  to  its  development.  Tlie&e 
causes  must  therefore  \m  regarded  as  simply  pretlisposing  influences. 

Great  ^etiological  importance  ha."*  long  Ijeen  uscril>ed  to  certain  errors  in  diet. 
These  include  the  use  of  bad  or  insuihcient  food,  the  undue  pi-edominance  of 
certain  kinds  of  food,  and  in  particular  of  the  salt  meiits  so  much  employed  on 
shipboard;  or,  agaiu,  the  deficiency  of  certain  varieties  of  food,  in  particular  the 
lack  of  vegetable  food,  and  still  more  of  fresh  vegetables.  Much  industiy  and 
acuteness  have  been  expended  in  defending  the  theory  that  the  lark  of  vegetable 
footl  is  injurious  becausi*  of  the  deficient  supply  of  iwta.ssium  salts  under  such 
circumstances  (Grarrod).  Nevertheless,  this  view  dues  not  reach  the  heiirt  of  the 
mattet",  for  in  numerous  ei>idemics  of  scurvy  there  has  been  no  such  lack  at  vege- 
table nourishment;  and  in  some  instances  the  diet  employed  has  contained  an 
unusual  abundance  of  potassium  compounds, 

A  like  predisposing  but  not  sx>ecific  iufluence  is  exerted  by  the  other  factx)rs  to 
which  leliological  importance  has  been  assigned.  They  are  indeed  often  present 
in  epidemic  as  well  as  in  spondic  cases,  but,  as  previously  stated,  they  may  not 
exist  at  all.  To  this  chiss  behmg  damp  and  unfavorable  quarters,  oold.  moistui-e, 
persistent  heat,  and  excessive  muacuhir  exertitm. 

Age  and  sex  exert  no  great  influence  up«m  the  disease.  Weakly  persons  seem 
to  be  somewhat  more  liable  to  be  attacked  than  are  the  vigorous.  The  jxfssibil- 
ity  of  contagion  has  been  maintained  repeatedly,  but  contagion  has  not  been 


I 


proven  to  exists  and  iinprejudieed  observation  would  incline  one  to  doubt  rts  ex- 
istence. 

[It  seems  probable  that  the  dietetic  causes  of  scurvy  lie  rather  in  a  want  of 
variety  in  the  food  than  in  the  absence  of  any  one  class  or  order  of  foods.    V   ' 
says  (Pepper,  *' System  of  Medicine"):  ''No  single  natural  onler  contains  | 
that  supply  all  the  elements  esseTitial  to  the  nutrition  of  the  \io6y  and  the  • 
composition  of  the  blood.    The  graminaceous  and  leguminous  articles  of  foo<i 
instance,  are  numei'ous  but  not  various;  they  all  afford  the  same  or  aualo^us 
albuminous  elements,  which  have  about  the  sjime  nutrient  value  as  the  corre- 
sponding substances  in  animal  food,  and  hence  health  and  vigor  can  not  he  sus- 
tained on  a  diet  of  flesh  combined  with  whuat,  rice^  and  oatme^l^  or  with  beans 
and  peas,  or  with  all  of  tlieni  together.     Outbreaks  of  scurvy  have  occurred  on 
shiplxninl  whciti  the  ration  is  made  up  principally  of  these  articles — as  in  Anson's 
ship  when  supplied  with  an  abundance  of  fresh  auimah  farinaceous,  and  leg^umi* 
nous  foods.     It  is  clear,  therefore,  that,  in  order  to  obtain  a  variety  of  materials 
required  in  nutHtiou,  we  must  resort  to  several  of  the  natural  groups,  those  par- 
ticularly which  rnmprise  the  succulent  vegetiibles  and  fruits." 

It  is  certain  that  scurvy  is  a  disease  wliich  we  can  produce  artificially,  and  that 
it  is  preventable  in  the  vast  majority  of  cases.  It  is  now  as  rare  among  seamen  as 
it  was  formerly  conmion — a  change  which  is  the  I'esult  chiefly  of  care  to  vary  the 
diet,  especially  on  Jong  voyages.  The  United  States  law  requires  that  lime-  or 
lemon-juice,  sugar,  and  vinegar  shall  be  curried  by  all  sailing  vessels  bound  on 
ocean  voyages  or  engaged  in  the  fisheries,  specifies  the  circumstances  and  mini- 
mum doses  under  which  the  antiscorbutics  are  to  be  given,  and  provides  penalties 
for  violation  or  neglect] 

Clinical  History.— The  disease  does  not  usually  begin  suddenly.  There  ia  a 
gradual  onset,  marked  by  certain  constitutioiial  symptoms.  The  chief  of  these 
are  languor  and  debility,  a  sense  of  thontcic  oppi-ession^  palpitation,  and  usually 
a  "rbeuriiatic,  dragging  pain"  in  the  loins  and  CxXt  re  mi  ties,  especially  in  the  lower 
extremities.  The  patient  is  obliged  to  take  to  his  IxkI  if  the  case  be  at  all  severe; 
he  is  very  sensitive  to  cold,  and  often  is  drowsy  and  aiiathelic.  These  somewhat 
indefinite  pi-emonitory  symptoms  last  for  a  few  days  or  a  week,  when  other  and 
more  characteristic  phenomemi  appear. 

Among  these  new  ayfpearauces  are  si>ontaueous  haemorrhages,  wcurring  chiefly 
in  the  lower  extremities.  Thei*e  are  cutaneous  ha?morrhages,  producing  dark-red 
macules  of  varying  size,  most  of  them  with  a  hairfolli<'le  in  their  center,  and 
thci*e  are  almost  invariably  luemorrlmges  into  the  deejjer  tissues  also.  The  sub- 
cutaneous connective  tissue  and  muscles,  and  sometimes  the  periosteum,  are 
afl'ecled.  These  deeper  extravasations  are  a  peculiarity  of  scurvy.  They  can 
sometimes  be  felt  as  hartl,  painful  swellings  in  the  pai-ts  affected,  and  are  some- 
titnes  discernible  from  the  discoloration  of  the  skin,  which  soon  results  from  the 
solution  and  ditfusion  of  the  blood-pigment.  The  patches  present  a  diffuse  bluish 
color,  merging  into  greenish  or  yellowish  at  the  periphery,  und  they  are  often 
quite  large.  They  have  a  precisely  similar  appeai-ance  to  '*  black-,ind-blue  '*  jfpots 
resulting  from  injury.  Of  course,  the  more  abuntlant  and  the  more  .superficial 
the  extravasation,  the  more  extensive  and  darker  is  the  macule.  Similar  appear- 
ances may  sometimes  be  observed  in  the  upper  extremities  and  trunk,  mainly  in 
aevere  cases.     The  face  and  scalp  rai'ely  present  ecchymoses. 

Sometimes  a  hamion*hage  results  in  the  necrosis  and  sloughing  away  of  a 
tiou  of  the  skin.     The  necrosis  is  .succeeded  by  ulceration  (''scorbutic  ulcers^ 
Under  unfavorable  hygienic  influences  this  process  may  assume  a  grave  sign! 
cance.     It  should  also  lie  stated  that  we  may  observe  other  cutaneous  disturbances, 
such  as  erythema,  wheals,  vesicles  (the  contents  of  which  may  be  tinged  irtt 
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blood— **iOorbutic  pemphigus"),  papules,  and  pustules.  Tliese  eruptions  are  more 
frequent  in  somie  epidemics  than  io  others;  they  may  either  be  associated  witli  or 
replace  the  cutaneous  ecchymoaes. 

Id  the  ordinary  sporadic  cases  of  scur^  which  occur  amoncr  us,  hajmorrhagos 
into  the  mucous  membrane^  except  of  tJie  gnras,  are  very  rarely  seen.  The  same 
is  true  of  hipmorrhages  from  the  stomach  and  other  imt^^-raal  org^ins.  In  severe 
cases,  during  epidemics  and  under  bad  hygfietiic  stnromidin^,  it  is  otherwise; 
haemorrhage  may  take  place  from  the  nose,  stomach,  intestines,  bronchi,  and  kid- 
neys, and  blood  may  l^e  effused  into  the  scin:>us  membj*anes. 

Next  in  imjx)rtaiice  lo  hapinorrhage  is  another  peculiar  symptom^  presented  by 
the  mucous  membrane  of  the  mouth,  aud  particularly  that  of  the  gums.  In  order 
to  establbh  a  diagnosis  of  scurvy  iu  spnrudii'  cases,  we  must  demonstrate  the  exist- 
ence of  these  two  main  symptoms— namely,  the  hiemorrhage  into  the  skin  or  mus- 
cles, and  the  changes  in  the  gums  now  to  be  described. 

The  scorbutic  changes  in  the  gums  usually  appear  quite  eiirly  in  the  course  of 
the  disease,  being  in  many  cases  simultaneous  with  the  haemorrhages,  although 
they  may  either  precede  or  follow  the  latter.  The  gums  assume  a  bluish  hue, 
become  swollen  and  spongy,  are  painful,  and  have  a  tendency  to  bleed.  The 
changes  are  u.«?ually  most  pronounced  in  the  sfilient  part«  of  the  gums  between 
the  teeth.  It  is  a  remarkable  fact  that  they  are  hardly  visible  at  all  at  places 
where  tliere  are  no  teeth ;  and  the  guma  of  very  yoiuig  children  and  of  aged 
patients  remain  almost  intact.  In  seveiHi  cases  the  gums  are  not  only  swollen  but 
necrosed;  the  change  is  at  first  a  superficial  one,  but  it  may  extend  inward  and 
produce  dh-ty-looking  ulcers.  Other  parts  of  the  mouth  are  liable  to  become 
involved  in  the  ulceration,  producing  a  diffuse  ulcerative  stomatitis,  and  giving 
the  breath  a  most  offensive  odor. 

Certain  other  local  and  constitutiontd  phenomena  are  not  infrecjuent,  though 
less  characteristic  than  the  haemorrhages  and  the  alterations  in  the  gums.  Chief 
among  the  general  disturbances  is  scorbutic  anaemia.  This  is  i»fteii  in  part  refera- 
ble to  the  unfavorable  hygienic  inHuenccs  surrounding  the  patient,  but  the  disease 
seems  itself  to  impair  the  general  nutrition.  The  patient  looks  pale,  has  a  dry  skin, 
and  loses  flesh  rapidly.  The  temperature  is  often  normal.  Sometimes  there  may 
be  an  occasional  rise  of  temperature,  either  in  the  beginning  or  in  the  further 
course  of  iJie  disease.  If  complications  occur,  they  are  not  infrequently  accom- 
panied b}^  considerable  fever. 

Among  more  localized  symptoms  should  be  mentioned  the  premonitory  sore 
throat  which  sometimes  occurs.  It  is  usually  <>f  tlio  ordinary  c4itaiThal  variety, 
but  it  may  as.sumo  a  haomorrhagic  character.  Bronchitis  may  also  occur.  IjobulaP 
pneumonia  and  genuine  lobar  pneumonia  have  Ijeen  repeatedly  seen  in  severe 
cases.  Pleurisy,  pericai'dilis,  and  inflammations  of  other  serous  membmnes  occa- 
sionally complica^te  the  disease.  They  may  likewise  display  a  hajmorrhagic  tend- 
ency in  the  exudations  to  which  they  give  rise.  Disttirbances  in  the  joints  are 
sometimes  seen,  and  are  characterized  by  an  ctTusion  of  liquid  into  the  articular 
cavities,  which  effusion  may  be  either  serous  or  hajmorrhagic.  This  is  a  favora- 
ble opportunity  to  call  attention  to  a  peculiarity  common  to  all  the  ha?morrhagic 
diseases  and  allied  affections  (vide  snpra^ — they  are  apt  to  bo  associated  with 
articular  swelling. 

The  pulse  may  be  somewhat  accelerated,  or  mav  be  slower  than  normal.  It  is 
usually  small  and  compressible.  Endocarditis  may  occur,  but  it  is  very  exceptional. 
The  bbwd  does  not  present  any  constant  and  characteristic  alterations  in  scurvy. 
The  spleen  may  be  decidedly  enlargtHl,  particularly  in  severe  cases.  Albuminuria 
baa  been  repeatedly  observed,  but  it  is  almost  wholly  coDliued  to  severe  cases^  in 
which,  indeed,  a  typical  acute  nephritis  may  be  developed. 
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Varieties  of  Scurvy.  Prognosia, — Tlio  spomdic  cases  usually  met  with  in 
region  almost  invanably  ptirsue  a  favorable  course.  The  symptoms  art* 
confined  to  conslilutional  disturbance,  eochymoses  iu  the  lower  extremities,  and 
the  affection  of  the  gums,  the  g^rave  complicutions  above  menliooed  being  na^lj 
met  with.  The  average  duration  of  the  disease  is,  nevertheless,  some  weebt 
Recovery  is  deferred  in  proportion  as  the  hygienic  surroundings  are  uafaTonihl€> 
but  even  then  the  termination  is  almost  sure  to  be  favorable. 

The  prognosis  in  grave  cases,  occurring  under  unfavorable  hygienic  izLfluenoa, 
and  aggravated  by  the  lack  of  proper  food  and  attention,  is  far  otherwise.  Uere 
death  is  not  infrequent,  sometimes  as  a  result  of  progressive  cachexia,  some- 
times because  of  pneumonia,  pericarditis,  cerebral  haemorrhage^  or  a  fiimilikr 
intercurrent  disease. 

Anomalous  or  rudimenta.ry  cases  of  scorbutus  may  occur.  They  are  most  apt 
to  be  seen  when  the  disease  is  epidemic  or  endemic.  As  a  rule,  the  8\Tnptonuarv 
mild.  We  find,  for  example,  a  scorbutic  gingivitis  and  stomatitis  without  hseoor 
rhage,  or,  on  the  other  hand,  hteniorrhage  into  the  skin  and  mucous  membntici 
unattended  by  alteration  in  the  gums.  There  have  even  been  cases  reported  iif 
simple  scorbutic  anaemia  witliout  any  local  symptoms. 

[The  exi>eriencc  of  army  surgeons  during  our  late  civil  war  deserves  meDtJon 
in  tliis  connection.  Hammond,  Woodwai-d,  and  others  state  that  many  cum 
cla.ssed  in  the  sick  i-cfxirts  a.s  *'  general  debility  -'  were  cases  of  incipient  or  iIBpe^ 
fectly  developed  scurvy,  liaemorrhage  fin^ni  mucous  membranes  or  into  the  tkis 
being  absent] 

Diagnosis, — ^The  diagnosis  of  scorbutus  is  almost  self-evident  when  the  two 
chief  symptoms  of  hiemorrhage  and  alteration  in  the  gums  are  both  preiient  If. 
however,  one  or  the  other  of  these  symptoms  is  suppressed  or  imperfectly  devH- 
oped,  it  may  be  difllcull  to  determine  what  disease  we  have  before  us,  or  to  exduii^ 
onlinary  stomatitis,  rheumatic  peliosis,  and  similar  diseases.  If  we  remember  the 
statements  rando  at  the  beginning  of  tbis  chapter,  aud  bear  in  mind  that 
various  disea,ses  are  probably  aTliologically  isolated  to  tme  another^  we  .shall 
less  disturbed  by  these  uncertainties.  It  may  be  mentioned,  in  conclusion^ 
various  septic  disordei's,  and  also  acute  ulcerative  endocarditis,  may 
apijearance  of  numerous  haemorrhages,  and  thus  simulate  scurvy, 

TreatmeEt.— The  cssentiul  recpiisites  in  iJie  treatment  of  scurvy  are 
hygiene  aud  diet.  Fresh  air,  suit-ible  nourishment,  and  good  nursing,  if  proiDp4j 
supplied,  are  usually  of  themselves  sullicient  to  induce  recovery,  while  the  phjih 
cian  possesses  no  remedies  which  compensate  for  their  absence. 

The  belief  that  a  main  cause  of  scurvy  lies  in  a  deficiency  of  fresh 
has  given  rise  to  a  practice,  still  in  vogue,  of  pre.scribing  a  great  abundatioe 
fresh  vegetables,  such  as  lettuce,  spintR'h,  and  sorrel,  fruit,  lemonade,  aiid 
drinks  prepartid  from  fruit  syrups.  There  is  no  reason  to  deviate  from  a  coun^ 
to  which  experience  has  gi\^en  its  sanction,  although  we  have  repeatedly  had 
opportunity  to  see  that  the  administration  of  fresh  vegetables  is  by  no  meoos 
essential  to  nipid  recovery.  Patients  .supplied  with  any  other  proper  uourisbiiMmt 
thrive  equally  well.  Certain  varieties  of  plants  have  attained  a  special  repute* 
tion  a.s  "antiscorbutics,"  such  as  the  spoon  wort  (Cochlearia  oj^cinaiis),  so 
quently  mentioned  in  accounts  of  early  polar  expeditions.  None  of  these  pUitl 
however,  possess  the  specific  pro]>erties  assigned  to  them.  The  administratiott 
vegetable  acids  and  the  satis  of  ixjtassium  (bitartrale  and  nitrale  of  potassiamji, 
a  chemically  pure  form,  has  also  been  repeatedly  tried,  but  it  has  not  gained 
larily. 

The  drugs  most  employed  are  the  bittei*s  and  tonics.     They  have  no; 
valucj  but  are  perhai>s  as  good  roraodies  to  prescribe  as  any.     We  may  gire 
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decoctioo  of  cinchona,  to  which  may  be  added  a  small  amount  of  dilute  sulphuric 
acid  and  sirup,  or  some  preparation  of  gentian  or  a  similar  bitter.  It  was  once 
belie%"ed  that  the  interDal  administration  of  the  miueml  acids  exerted  a  specially 
favorable  influence  upon  the  htemorrhagic  diathesis;  but  ttiis  is  very  doubtful. 

Certain  symptoms  may  demand  attention;  in  particular,  the  allection  of  the 
mouth  and  gums.  It  is  of  gj-eat  importance  to  cleanse  the  mouth  frequently  with 
disinfectants  and  mild  astring^ents^  such  as  chlomle  of  ixitassium  or  sage  tea.  It 
is  also  advisiible  to  iminl  the  inllamed  and  spongy  gums  at  short  intervals  with 
tincture  of  myrrh  or  tincture  of  rhatany.  The  absorption  of  the  ecchymoses  in 
the  lower  exLremitie^s  will  be  promoted  by  cautious  massage.  Inunctions  of  lini- 
mentum  chloroformi  and  the  like  give  great  relief  fix>m  the  pain  caused  by  the 
exti\aTasations  into  the  deeper  tissues.  In  sevei'e  cases  stimulants  ai*e  often  de- 
manded, such  as  camphor,  ether,  and  alcohoL  Such  complications  as  appear  may 
also  demand  si>ecial  treatment 

Convalescence  is  pramoted  by  continued  attention  to  diet,  bathing,  and  the 
administration  of  irou  and  quinine. 


CHAPTER   VII. 
PUHPORA.    MORBUS  MAOXTLOSUS  WBRLHOFn.    PEUOSIS/ 

As  alreafly  stated  in  the  precediag  chapter,  the  various  ''ha^morrhagic  dis- 
i"  ai-e  s<^  intimately  i^lated  to  one  another  that  it  is  quite  imjwssiblo  to  make 
a  rigid  categoricid  di\TS]ou  of  them.  The  numerous  names  which  have  been 
introduced  into  the  literature  of  this  subject  certainly  contribute  moi*o  to  obacuie 
than  to  elucidate  the  attendant  phenojuena. 

Fix>m  a  clinical  stand|X)iint  this  facl  is  the  all-imiH»rtant  one — namely,  that 
there  are  cases  in  which  the  foremost  symptom  is  the  spontaneous  occurrence  of 
huemorrhage.  There  are  cutaneous  ecchymoses,  and  tliei-e  may  be  at  the  same  time 
hjrmoiThages  in  the  iuternal  organs  and  into  the  mucous  membranes.  In  the 
milder  cases  of  this  sort  these  hieniorrhages  constitute  almost  the  only  symptom 
of  disease ;  but  they  may  be  associated  with  considerable  general  disturbance,  indi- 
cated by  fever  and  weakness,  or  with  certain  local  complications.  The  true  cause 
of  these  diseases  has  not  yet  l>een  discovered.  There  is  seldom  any  evidence  of  an 
excilmg  cause,  and  the  disorder  may  attack  either  the  well-nourisheil  or  the  poorly 
nourished^  the  old  or  the  young,  men  or  women.  There  is,  however,  an  iutlisput- 
able  relationship  between  these  diseases  and  certain  others— namely,  scurvy,  ery- 
thema exsiidativum,  and  perhaps  acute  rlieumalLsm  and  endocarditis.  This  simi- 
larity indicates  that  the  process  is  of  an  infectious,  or  toxic,  character.  Such  an 
aasnmption  promotes  greatly  a  proper  understanding  of  the  phenomena  under 
consideration.  It  is  also  said  that  subciitancous  injections  of  blo^rMl  from  imtients 
with  morbus  maculosus  may  cause  a  like  affection  in  mbbits  (PetiTKue  uutl  othei*s). 
In  some  few  cases  the  weight  of  evidenee  would  seem,  however,  to  ]Knnt  to  an 
antecedent  impairment  of  nutrition  in  the  walls  of  the  blood-vessels.  A  good  ex- 
ample of  this  is  seen  where  cutaneous  ecchymoses  occur  in  old  and  marantic  indi- 
viduals (peliosis  senilis).  There  is  some  doubt  whether  thefic  exceptional  cases 
belong  with  the  others. 

The  mildest  forms  of  the  diseases  under  discussion  are  termed  purpnia.  The 
liaemorrhages  are  seen  mainly  in  the  skin  of  the  lower  exti-emities,  and  are  apt  to 
take  place  into  the  foUicles.  There  may  also  be  ecchymoses  upon  the  trunk  and 
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upper  extremities,  but  the  raucous  membranes  and  the  deeper  tissues  remain  inliict 
A  means  of  distinguishing  purpura  fn>m  soorbutu-s  lies  in  the  fact  that  in  pur|)tira 
there  are  no  lurmorrbag*es  into  the  muscles  and  no  lesions  of  the  ^ums^  although  it 
Hhould  be  confessed  that  transitional  forms  between  the  two  cx'cur.  The  disortlcr 
is  called  purpuin  simple,r  if  the  cutaneous  ecchymoses  constitute  the  ouh'  synjp 
torn,  or.  at  any  rate,  the  only  important  one.  These  cases  almost  invariably  ter 
minate  in  recovery,  and  are  over  at  the  end  of  ten  days  or  three  weeks.  Some 
times  elevations  of  the  skin  ai'e  formed  resembling  wheals,  and  hsemorrhages  take 
place  here  and  there  into  them.  This  subvariety  has  been  called  by  some  pitr- 
punt  urticatis.  It  forms  a  connecting  link  between  purpiu^  simplex  and  tlioeK; 
cases  of  erythcnia  exsudativum  which  are  associated  with  haemorrhage.  Further 
particulars  may  be  found  in  special  works  upon  dermatology-. 

Quite  often  the  hximiorrlui):^es  are  utt*^iidi'd  hv  ''dra^r^n^  rheumatic  pains" 
such  cases  are  termed  piurpura  rheumatlca  or  rheumatic  peliouB  (Schonleitt 
There  may  also  be  eoiistitutionnl  disturbance.  Blight  fever,  anorexia,  and  indi> 
position  to  either  Ixxlily  or  mental  exertion.  There  may  sometimes  be  actimJ 
arthritis,  with  an  inflammatory  ctTusinn  into  the  jt>ints.  The  knee  and  other  juiiits 
of  the  lower  extremities  are  most  apt  to  suffer  in  this  way.  The  gums  are  usuallx 
normal ;  nor  is  there,  as  a  rule,  haemorrhage  into  tlie  mucous  membranes  or  lie 
viscera.  These  cases  may  last  but  two  or  three  weeks.  Often,  however,  they  arr 
more  tedious,  being  marked  by  the  i-ecurrence  of  the  ecchymoses  and  artindar 
pain.     Most  of  thorn  get  well  at  last. 

No  sharp  dividing  line  can  be  drawn  between  the  forms  nf  purpura  thus  far 
describetl  and  certain  graver  cases.  Tliese  latter  are  most  of  them  grotip^'d  under 
the  name  of  purpura  hcpmon'h(tgira,  t»r  its  preferable  l>erause  mor*»  distinctivt' 
synonym — every  purpura  Innng  lin  ninrrhagic^morbllR maculosiis  WerlhofiL  The 
cutaneous  ecchymoses  in  thin  class  of  cases  are  usually  extensive:  and^  furthp^ 
more,  we  have  hfemorrhages  intu  the  mucous  membranes  of  the  nose,  mouth,  soft 
palate,  stomach,  and  iutehtinal  canal,  as  well  into  intejnal  organs  (tlie  brain  and 
kidneys),  and  also  inlt>  the  serous  membranes.  The  constitutional  disturbance  is 
apt  to  be  severe.  The  condition  may  be  distinctly  "typhoidal."  Fever  maybe 
entirely  absent,  even  in  grave  cases,  although  sometimes  there  is  a  considerable 
rise  in  temperatui-e. 

There  ai-e  usually  no  locnl  symptoms  beyond  those  already  mentionrd.  In 
typical  cases  the  gums  remain  intact.  Swelling  of  one  or  more  joints  has  heeu 
repeatedly  observed,  as  have  also  endocarditis  and  acute  hjemorrhagic  nephritiiL 
If  mtu-kod  cerebral  8.^^nptoms  are  developed,  suggesting  an  apoplectic  shock,  w<» 
may  surmise  that  a  cerebral  hannorrhage  has  takou  plnce.  It  should  also  be  stated 
that  marked  gastro- intestinal  disturbance  may  occur.  Cases  of  this  sort  have  been 
observed  by  Henoch  in  children.  They  may  also  occur  in  adults.  In  rar©  in- 
stances there  may  T>e  intestinal  ulcei-ation,  with  |)erf oration  and  consequent  peri- 
tonitis.    The  spleen  may  underpi  acute  enlargement. 

The  prtignosis  in  purpura  hremorrhagica  should  always  be  a  guarded  one;  the 
patient  is  in  danger  botli  from  the  general  depression  and  anaemia,  and  (tvm 
certain  special  lesions.  Even  a  severe  case  may,  however,  recover.  The  disease 
Bometimes  proves  very  tedious;  it  may  occupy  several  months. 

Treatment,— The  general  regimen  to  be  pi*escribed  is  similar  to  that  cUrectod  hi 
scurvy.  The  physician  must  strive  to  supiwrt  his  patient's  strength  by  mtsaiis  uf 
proper  nourishment.  A  great  many  internal  reme<lies  have  bef?n  reconoo«<»Mbd 
most  of  them  on  purely  theoretic  trrounds.  It  is  difficult  to  say  wh 
actually  exert  a  favorable  influence  upon  the  course  of  the  disease.  Tin 
drugs  are  chiefly  employed:  Ergotine,  jierchloride  of  iron,  dilute  sulin 
and  cinchona.     If  there  be  swelling  of  the  joints  or  endocarditis,  we  :UiouiU 
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vise  a  trial  of  salicylic  acid  or  antipjrriDe.     Such  special  eymptoms  as  demand 
attention  should  be  treated  according^  to  general  principles. 


CHiVPTER  Vm. 
HEMOPHILIA. 

Definition  &nd  JEtiology. — Hicmophiliii  ia  the  term  used  to  denote  a  peculiar 
constitutional  anf>irialy^  exhibited  in  u  reninrkabk;  tendency  to  spontaneous  and 
traumatic  haemurrhage.  The  condition  is  prulxably  in  every  instance  congenital, 
and  is  usually  hcrcdit^rj^;  the  existence  of  families  of  '* bleeders"  has  long"  been 
known.  Geiierjiliuii  after  generation  di.-=f|ilayfi  frequent  cases  of  haemophilia,  Ixith 
among  the  direct  descendants  and  the  latei-al  brandies.  Bleeders  are  very  apt  to 
have  a  numerous  progeny.  Not  all  i>f  the  children,  however,  fall  victims  to  the 
di^ase.  Grandidier  lias  pointed  out  two  facts  which  ai"e  of  interest  in  this  con- 
nection, as  they  might  aid  in  deciding  as  to  the  marriageability  of  certain  iK'i's<jn8. 

If  a  man  lielongin^  to  a  family  of  bleeders  marries  a  healthy  women,  neither  a 
bleeder  hfi'solf  nor  inheriting  a  predisjwisition  to  haemophilia,  his  children  are 
almost  certain  t^^i  l>e  lu^lthy,  even  thoiig-h  the  father  himself  be  a  bleeiler.  On  the 
other  hand,  a  woman  l>elong-iug^  t<J  a  family  of  bleeders,  even  tlioiifrh  she  herself 
be  healthy,  will  almont  always  have  some  children  who  are  subject  to  hfcmopbilia. 
In  other  wordy,  bei*editary  predisposition  is  transmitted  much  oftener  through  the 
female  than  through  the  male  memliei-s  of  the  family.  HtPmophilia  itself,  is,  on 
the  contmry.  mueh  more  frequent  in  the  male  sex  tlian  in  the  female;  at  least 
this  is  true  uf  the  pnmoimced  cases.  Hossli,  who  has  lately  published  a  very 
<^«reful  family  tree  of  bleedere  of  Tenna  (Canton  Graubiinden),  comes  to  the  fol- 
lowing rtmclusions:  '*The  inheritance  of  hfcmophitia  is  often  from  th^  father, 
tlu^ough  the  daughter,  to  the  gi^ndson,  also  from  the  mother,  through  the  daughter, 
to  the  grandson,  and  most  raivly  directly  from  the  father  t<>  the  son."  It  is  doubt- 
ful whether  race  and  place  of  residenee  are  of  letif  logical  iniportiince.  iBo  far  as 
is  known,  htemophilia  appears  to  occur  in  all  countries,  although  it  is  fortunately 
rai-e  anywhere. 

[A  similar  transmission  through  tJic  females,  who  themselves  usually  escape,  is 
seen  in  color-blindness  and  in  pseudo-hyi>ertrophic  paralysis.] 

The  real  causes  of  ha?mnphilia  are  entirely  unknown  to  us.  We  can  make  one 
or  two  steps  toward  finding  the  source  of  the  hiemorrhagCj  but  we  ai-e  unable  to 
proceed  further.  It  would  seem  ihat  the  bleeding  must  depend,  in  the  first  place, 
upon  an  abnormal  delicacy  of  the  wu!ls  of  the  vessels  predisposing  theui  to  rupture, 
and,  secondly,  upon  deficient  coagulability  of  the  blood.  This  tatter  abnormality 
is  evident  from  the  fact  tliat  in  luemophilia  it  is  difficult  to  check  even  the  most 
insignificant  haemorrhage.  Tims  far  all  attempts  to  discovex  any  anatomical  or 
chemical  explanation  ctf  this  imjwrfect  coag^u lability  lia%^e  been  vain.  It  ht»s  not 
been  possible  to  detect  any  variation  in  the  saline  constituents  of  the  blixid,  or  in 
the  amount  of  albiuninoids,  su(^h  as  fibrinogen,  that  it  contains,  or  in  its  morpho- 
logical elements.  And  likewise  no  anatomical  change  in  the  vascular  walls  or  the 
heart  has  yet  l>een  i*eported  which  throws  light  upon  the  character  of  the  disease. 
Various  authorities  have  laid  stress  upon  the  small  diameter  of  the  arteries  and 
the  thinness  of  tlie  intiraa,  but  these  conditions  may  occur  independently  of  hfemo- 
philia.  Fatty  degeneration  of  the  intima  is,  to  be  sui-e,  often  found  iti  connec- 
tion with  this  disease,  but  it  is  doubtless  rather  a  result  i>f  the  coincident  anrcmia 
than  the  cause  of  the  htiemophilia.    The  observations  with  regard  to  the  heart  are 
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very  contradictory;  sometimes  it  is  found  to  be  very  small,  sometimes  of  nortnAl 
size,  and  a{?ain  actually  hyptrtroplxied. 

The  subjw^ts  of  hwmonhilia  do  not  present  any  distinctive  constitutioDAl  pecul- 
iarities. It  has  been  stated  that  they  are  very  apt  to  l>e  blondes  with  a  delicate 
white  skin,  and  euperficial  and  abnormally  distended  cutaneous  veins;  but  the 
exceptions  to  this  rule  are  not  a  few. 

Clinical  History. — nocmophilia  does  not  display  equal  malig^iity  in  all  caseR. 
If  we  have  opi>ortiiuity  to  obtain  thorouja-h  information  with  regard  to  families  of 
bleeders,  we  shall  iind  that  quite  often  rudimentary  varieties  occur  side  by  side 
with  t\^>ical  and  severe  cases.  Thei'e  is,  to  be  sure,  a  striking  tendency  to  huemop- 
rhage  even  in  them .  but  the  haemorrhage  never  assumes  threatening  proportions. 
By  perseverance  and  industry  it  is  possible  to  collect  an  almost  unbroken  series 
of  cases,  varying  in  degree  from  extretne  mildness  to  extreme  severity.  The  fol* 
lowing  sketch  applies  mainly  to  typical  and  severe  cases. 

That  htemopliilia  is  a  hereditaiy  con^stitutiona!  disease  is  shown  by  the  fact 
that  it  sometimes  appears  in  earliest  infancy.  Many  cases  of  umbilical  hapmor 
rhage  in  the  newlxtrn  are  referable  to  haemophilia.  Of  course  this  does  not 
apply  to  all  cases.  In  Jewish  children  the  disease  may  betray  itself  for  the  first 
time  when  the  rite  of  circunicision  is  performed.  In  many  cases  the  disease  d<-ies 
not  betray  itself  at  so  early  a  periotl ;  but  this  is  no  proof  tlmt  the  disease  is  not 
already  developed,  inasmuch  as  the  young  child  is  not  much  exposed  to  traoniu- 
tism  and  other  causes  which  naturally  occasion  haemorrhage. 

The  most  striking  symptom  in  a  fully  developed  ca.se  of  hemophilia  is  the 
occurrence  of  sevei-e  haemorrhage  as  a  result  of  the  inixst  insignificant  causes.  A 
slight  blow  produces  a  ''  black-and-blue  spot "  such  fis  is  onlinaril^^  seen  only  after  a 
very  violent  injury.  The  prick  of  a  pin,  a  slight  cut  on  the  linger,  or  the  ejctrac- 
tion  of  a  tooth,  may  give  rise  in  luemophilia  to  an  obstinate  and  alarming  haemor- 
rhage. EpistaxLs  may  be  caused  by  blowing  the  nose,  and  haemorrhage  from  tbe 
gums  by  brushing  the  teeth,  and  so  on.  Whether  there  is  ever  a  perfectly  spon- 
taneous hfemorrhage  is  uncertain.  It  is  true  that  in  severe  caa&i  haemorrhages 
take  place  independently  of  any  visible  cause.  This  may  be  seen  in  the  skin  and 
mucous  membranes  (nose  and  gums);  and  in  rare  instances  we  may  even  have 
free  ha='morrhage  from  the  stomach,  intestines,  or  urinary  passaget^  Yet  it  may 
be  doubted  whether  these  occurrences  are  not  tbe  i-esult  of  comparatively  insig- 
nificant mechanical  injuries  which  esca|ie  our  notice.  At  any  rate,  we  scarcely 
ever  find  hGemorrhage  taking  place  into  the  parenchyma  of  the  viscera,  io  places 
where  injury  fi-om  external  sources  is  entii*ely  out  of  the  question.  Tliis  fact  con- 
stitutes an  important  i)oint  of  distinction  Ijetween  haemophilia  and  the  acquired 
haemorrhagic  diathesis. 

The  second  important  symptom  of  haimophilia  has  been  already  referred  to; 
it  is  exti*emely  diificult,  and  may  even  be  impcssible,  to  check  by  artificial  means 
afiy  free  haemorrhage  which  may  <K*cur.  It  is  this  which  makes  the  disease  so 
dangerous,  and  prevents  most  patients  from  reaching  old  age.  It  has  frequently 
happened  that  an  apparently  trifling  wound  of  the  skin,  or  some  insigTiificant 
operation,  or  a  leech-bite,  or  in  women  childbirth,  has  started  up  a  haemorrhage. 
which  eventiiaHy  became  fatal.  In  other  cases  the  haemorrhage  is  finally  checked, 
but  not  until  it  has  caused  profound  anaemia.  Bkn^ders  are  apt  to  recover  witli 
remarkable  rapidity  from  the  effects  of  excessive  haemorrhage;  yet  ccmtinually 
repeated  bremorrhages  may  lead  to  a  persistent  and  iirofound  anaemia,  attended  by 
all  the  symptoms  described  in  precetling  chapters. 

We  see.  therefore,  that  the  general  condition  in  li4Pnmpliilia  varies  with  iht 
severity  of  the  individual  case,  and  with  the  more  or  less  fortuitous  circum«tane«r* 
•which  develop  its  dormant  characteriatica.     If  no  special  accident  oc4;ure,  the 
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patient  may  maintain  ihe  appearsince  of  perfect  health  for  years.  In  the  worst 
cases,  however,  such  a  stat«  b  very  temporary,  if  it  exists  at  all^  because  the  ha?m- 
orrhages  can  be  so  easily  excited.  As  a  consequence,  the  skin  almost  always  pre- 
sents a  greater  or  less  number  of  ecchymoses,  while  h£emon*liagcs  from  tlie  iutemsJ 
organs  contribute  from  time  to  time  to  the  general  debility  and  anjcmia.  Certain 
complications  may  occur  in  ha^iuophilia,  but  they  are  little  characteristic.  There 
is  a  noticeable  tendency  to  *'  rheumatic  "  infiammiition  of  the  mlisclcvsand  swellinj^ 
of  the  joints,  wherein  is  seen  a  striking  analogy  to  the  "ha^.morrhagic  diseases." 
Often  there  is  an  actual  effusion  of  blood  into  the  joints.  This  may  cause  consid- 
erable functional  disturbance  of  the  joint.s,  and  eventuate  in  anchylosis.  Variouis 
writers  have  also  called  attention  to  the  comparative  frequency  of  neumlgia,  espe- 
cially in  the  trigeminus, 

Pro^OBlS. — In  only  too  njariy  instances  the  victims  of  hu'raophilia  die  in 
childhood;  in  other  cases  the  patient  attiuns  an  advanced  a^^e.  A  fact  of  great 
practical  importance  is  that  often,  although  not  invariably,  hn?niophilia  grows 
gradually  milder  with  atlvancing  years.  If,  therefore,  the  patient  have  sui-vived 
the  i>eriod  of  adolescence,  we  may  believe  that  his  prospects  are  gradually  impmv- 
ing,  The  prtjgnosiji  of  haemophilia  is  obxitms.  The  amount  uf  diinger  at  any 
given  time  depends  upim  the  sovLTity  of  the  hiemori'hage  and  the  consequent 
aniEemia.  The  irtjoipanilive  i^everity  of  the  c4Lse  must  be  judgeil  from  its  previous 
history ;  as  hits  just  been  said»  the  prognosjis  grows  more  favorable  as  the  patient 
grows  older. 

Treatment. — Piv)phylaxis  assumes  a  very  important  place  in  the  treatment  of 
haemophilia.  First,  children  who  inherit  a  tendency  t«i  the  disiea-se,  or  who  have 
given  evidence  of  its  existence,  should  be  treated  with  a  view  to  improve  their 
general  constitutional  condition,  so  as  to  check  the  development  of  the  disen^se  as 
far  as  possible.  Tlie  means  to  this  end  neetl  not  bn  rlescribed  at  length.  They 
comprise  good  nourishment,  fresh  air,  cautious  endeavors  to  hurtleu  tlie  systemt 
baths,  and  tonics.  Secondly,  when  haemophilia  already  exists,  the  [Client  should 
be  guarded  as  much  as  |K»ssible  from  any  mechanical  injury,  such  as  might  excite 
haemorrhage.  Tlius  eaution  is  deuiauded  in  performing  vaccination  and  other 
api^Mirently  triiUiig  oijemtious. 

As  regjirtls  direct  tneatment  of  the  disease,  no  effectual  remedy  is  known.  The 
general  tooic  treatment  alrea<ly  referred  to  should  not  be  neglected;  luit  the 
adminijstrati<m  of  ergotine,  acetate  of  lead,  and  similiw  drugs  is  indicated,  if  at  all, 
only  when  hirmorrhage  is  actually  taking  place,  ami  even  then  it  is  very  apt  to 
fail.  The  only  way  to  stop  the  luemorrlmge  is  by  surgical  methods,  and  the«e 
need  not  be  descrilied  here.  They  do  not  differ  essentially  from  those  employed 
when  htemorrhage  occurs  independently  of  hieinoiihilia.  If  mechanical  effoi-ts 
to  check  the  blcetUng  fsul,  we  can  expec^t  nothing  froni  the  remedies  abfive  men- 
tioned, nor  from  sulphate  of  sodium  and  the  other  laxatives  which  have  been 
reconmieuded.  For  the  symptouuitic  tnnitment  of  the  untemia  and  of  its  results, 
we  may  refer  to  the  first  chapter  of  this  section. 
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Definition  and  £tiol(^y. — lender  nt>rrnal  circumstances  the  blood  always  con- 
tains a  slight  amount  of  sugar;  but  this  ingredient  doee  not  usually  pass  over  in 
appreciable  quantities  into   the  urinary  excretion.     If,  however,  the  amount  of 
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su^ar  in  the  blood  exceeds  eei"tain  limits — that  is,  if  there  exists  an  abnormal 
*'glykceinia" — then  sugar  is  excreted  in  the  urine,  and  we  have  glycosuria.  TJiig 
is  seen  as  a  more  or  less  temporary  phenomenon  under  the  most  varied  conditions. 
The  amount  of  sugar  in  the  urine  is  usually  comparatively  slij^ht,  and  it  soon  dis- 
api>eai's  again.  Its  presence  does  not  imply  any  jwrsistent  abnormal  conditioo. 
This  phenomenon  has  been  termed  prtycosuria  <ir  melituria.  in  contrast  wi(h  the 
peculiar  disease  which  has  for  its  chief  symptom  a  pe insistence  of  sugar  in  the 
urine,  and  htis  therefore  received  the  name  of  diabetes  mellitus. 

The  causes  of  glycosuria  need  not  be  discussed  here  at  any  lenglh.  We  will 
briefly  state  that  sugar  may  appear  temporarily  in  the  urine  as  a  n-sult  of  poison- 
ing from  various  substances,  chief  among  which  are  carbonic-acid  gas,  morpliine, 
hydro<;;3'anic  aciil,  mercury,  nitnte  of  aiiiyl,  and  curare.  Von  Mehring  bus  lately 
discovered  in  phloridzine,  a  glucoside  in  Ihw  bark  of  the  ro<i>ts  of  apple  and  cherry 
trees  a  substance  which  causes  a  very  large  amount  of  sugar  m  the  urine  if  givm 
to  dogs,  rabbits,  etc.  A  marked  glycosuria  may  also  be  produced  in  man  by  giving 
phloroglucine,  or  by  other  disturbances  of  the  general  condition.  Temporary 
glycosuria  has  also  been  seen  in  connection  with  tlie  acute  infectious  diaeasps— 
for  example,  malignant  pustule,  cholera,  typhus  or  typhoid  fever,  scarlet  fever, 
diphtheria,  and  malarial  poisoning.  A  far  more  frequent  cause  is  disturbance  uf 
the  nervous  system.  Thus,  glycosuria  may  result  from  severe  concussion  of  the 
hmin,  fi*actun*  of  the  skull,  cei*ebral  luemorrliage,  cerebro-spinal  meningitis,  and 
after  epileptic  fits,  It  is  especially  apt  to  occur  wlien  thei-e  Is  disease  of  the 
medulla;  tmd  we  need  haiiUy  point  out  how  close  is  the  connection  Ijetwecn  this 
clinical  fact  ami  the  famous  discovery  of  Claude  Bernard,  who  found  by  experi- 
ment that,  when  certain  injuries  are  inflicted  ui)on  the  floor  of  the  fourth  ventri- 
cle, glycosuria  inevitably  follows.  It  hits  l>cen  thought  that  dijsea.ses  of  the  stom- 
ach and  liver  may  occa^sion  glycosuria;  but  tliis  is  dr>ubtful.  With  reganl  t<  ' 
theory  of  dia!>etcs  (ride  hjfrn),  it  is  an  interesting  fact  that  extensive  disease^  i 
liver — as  seen  in  phosphorus  |X)isoning  or  cirrhosis — <iccasions  no  glycosuria,  evpa 
when  the  patient's  diet  contjiius  large  amounts  of  sugar  (Frerichs) ;  but  atrophy 
of  the  iMLucreas  seems  to  have  a  definite  relation  to  diabetes  (vide  infra).  As 
Minkowski  and  Von  Mehring  have  found,  we  can  produce  a  severe  diabetes  in 
dog?f  by  cJctirpation  of  the  pancreas.  Ligature  of  tho  duct  of  the  gland  doe«i  not 
pro^luce  this  condition.  There  nmsl  therefore  be  some  special  function  of  tbr 
pancreas  not  yet  known,  and  after  this  function  ceases  to  l>e  perfonne<l  the  con- 
sumption of  sugar  in  the  animal  economy  ceases  \jo  be  complete. 

Diabetes  mellitus  is  a  disease  in  which  a  considerable  amount  of  sugar  is  con* 
stantly  present  in  the  blood,  and  consequently  in  the  urine.  Tile  immetliate  cause 
and  the  true  nature  of  this  strange  disease  are  entirely  unknown.  It  is  therefore 
difficult  to  determine  whether  all  cases  of  *' diabetes  mellitus'*  are  essentially 
ideulical.  In  most  of  the  typical  cases  this  question  may.  indeetl,  be  tmswerqjtaH 
affirmatively  with  little  hesitation:  but  other  cases,  particularly  many  of  whl^^| 
are  called  the  *' milder  varieties'^  of  diabetes,  afford  more  rtMjm  for  doubt.  We 
must  not  forget  that  diabetes  mellitus  is  at  present  known  to  us  only  through  its 
symptoms,  and  that  the  iTulividual  cases  do  not  exhibit  any  uniformity  either  as 
to  causation  or  as  to  anatomical  changes. 

As  has  been  said,  we  know  practically  nothing  of  the  true  causes  of  dialietes. 
All  that  the  physician  can  do  in  any  particular  case  is  to  search  for  certain  excit- 
ing or  predisposing  causes,  the  significance  of  which  has  been  learned  from  cliniofll 
experience.  It  must,  however,  be  l)ome  in  mind  that  in  many  cases  of  diabt*!*^ 
and  some  of  them  most  severe,  no  cause  whatever  can  be  made  out;  Uio  ditsicase 
seems  to  have  develojictl  of  itself  in  pei'sons  who  were  previously  perfectly  well. 
We  append  a  list  of  such  exciting  influences  as  seem  to  be  most  freqiinaitl 
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important.  First,  heredity:  diabetes  has  been  repeatedly  obsepved  to  occur  in 
several  ^fenerations  of  the  same  family,  or  in  several  brothers  and  sisters.  It  is 
noteworthy  that  the  disease  may  also  occur  in  families  where  there  is  a  heredi- 
tary predi*n>oaition  to  nervous  diseases.  Second,  inipi*oi>er  mode  of  life:  by  this 
is  meant  chicily  unsuitable  diet,  especially  the  ijersisteutoverindu licence  in  starchy 
fofxk  and  sujarar;  sedentary  habits  are  also  considered  harmful,  e9i)ecially  if  uss«_»- 
ciaied  with  ovei-eating.  Tliis  is  said  to  be  the  reason  why  diabetes  is  more  fre- 
quent among'  the  wealthy  classes,  and  why  it  is  quite  common  in  corpulent  i>ersons. 
Third,  taking  cold  and  getting  wet  seem»  in  occasional  rare  instances,  to  determine 
the  appearance  of  diabetes.  Fourth,  oniutiunal  disturbances,  excessive  mental 
exertion,  anxiety,  and  passion,  ai'c  aonnjiiines  thought  to  occasion  the  diseaie. 
Fifth,  it  is  very  remarkable  that  soinelimes  the  satne  factors  which  we  have 
already  seen  to  be  possible  causes  of  temporary  melituria,  may  also  occasion  a 
chnjnic  diabetes  mellitus ;  thus,  cases  of  dial>etes  bave  boen  known  to  follow 
injuries  to  the  head,  and  such  acute  infectious  diseases  as  typhus,  typhoid,  or 
scarlet  fever,  cholera,  and  malarial  ix)ist>aing.  Sixth,  certain  chronic  constitu- 
tional and  infectious  diseases,  particularly  gout  and  syphilis,  may  jK-rhaps  promote 
the  development  of  dialjetes.  The  disc-ase  also  appears  in  conuectifin  with  certain 
org:anic  diseases;  this  list  includes  cerebral  diseases,  such  as  hsjemorrhage,  tunnjr, 
or  sclertjsis,  particularly  when  in  the  i-cf^ion  of  the  fourth  ventri<'le;  other  nervous 
disorders,  such  as  orgiinic  disease  of  the  peripheiid  nerves,  and  functional  dis- 
eases; and,  in  rare  instances,  disease  of  tlie  pancreas,  such  as  suppuration  and 
cancer.  It  is  obvious  that  such  cases  of  diabetes  should  be  regarded  as  *' acci- 
dental," in  distinction  from  the  true  idiopathic  disease, 

Dial)etes  o<:!Curs  everywhere,  but  certiiin  countries  and  districts  seem  to  be 
particularly  liable  to  it — for  example,  Indiii,  Ceylon,  and  Itiily.  In  Germany, 
Wurtembero:  and  Thiiringen  ai-e  said  to  present  the  largest  relative  imnjber  of 
cases*  Jews  are  very  hable  to  the  disease.  Most  cases  occur  in  patients  bf-twecn 
thtrty-five  and  fifty  years  of  a^e.  Next  in  liability  to  tlie  disease  come  younjarer 
individuals,  under  thirty- five  and  over  twenty  years  old.  After  the  tiftjeth  year 
diabetes  is  not  very  exceptional;  but,  in  the  other  direction,  children  under  ten 
are  very  seldom  attacked  by  it  allhou^di  they  are  not  absolutely  exempt.  With 
regard  to  sex,  males  are  much  more  ofti.-n  attacked  tlian  females, 

Clinioal  History.— With  few  exceptions,  the  symptoms  of  diabetes  mellitus  come 
on  slowly  and  »^radually.  Sometimes  the  symptoms  are  merely  general  and  indefi- 
nite, such  its  languor,  emaciation,  weakut*ss.  and  detieient  endiii*ance.  Sometimes 
wc  have  mild  nervous  disturl>auces,  including  headache,  ment;U  depression^  wake- 
fulness, and  neuralgia,  and  in  still  other  cases  gastro-intestinal  sj'mptoms,  includ- 
ing nausea,  eructations,  and  irregularity  of  the  bowels.  At  last  the  patient's 
attention  is  calif d  to  tlie  altei-cd  character  of  the  urine,  and  particularly  to  its 
increase<l  amount.  He  also  notices  that  he  is  very  thii"sty,  and  that,  in  spite  of 
his  enormoiis  appetite,  he  is  constantly  growing  weaker,  Sometim<^  quite  dif- 
ei'cnt  symptoms  first  iu^ouse  suspicion  of  the  existence  of  diabetes;  these  wOl  be 
mentioned  later.  In  onler  to  make  a  diagnosis  of  diabetes  mellitus,  a  knowledge 
of  the  abnormal  character  of  the  urine  is  indispensable.  We  shall  therefore 
pi*oceed  to  describe  the  changes  produced  in  the  urinary  excretion  as  a  result  of 
diabetes  mtdlitus, 

1.  Character  of  the  Urine.  Demonstration  of  Slxur,— Usually  the  fir?it 
|>oint  that  atti-acts  attention  is  the  inci-eased  amount  of  urine.  Tljere  are  often  a 
hundred  to  a  hundred  and  fifty  ounces  (three  to  five  quarts,  3,tK»0-5,000  c.  c.)  ex- 
creted in  twenty-four  hours,  and  sometimes  thei*e  may  even  be  as  much  as  ten  or 
twelve  quarts  (8,000-12,000  c.  c).  Under  suitable  treatment  and  with  proper  diet 
the  amount  may,  of  course,  bo  much  smaller.     In  some  cases  the  polyuria  will 
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almost  cease  from  time  to  time  C  diabetes  decipiens'^).     Often  tbe  ajuount  of 
urine  untlerj^<x?«  diminution,  when  some  inteix-urrent  diseaste  appears,  or  wh^tvi 
death  is  imminent. 

In  color  tlie  urine  is  light  yellow,  corresponding  to  its  amount.  It  often 
something  of  a  greenish  hue,  but  a  small  quantity  of  it  may  seem  almost  as  cok 
less  as  water.  Ordinarily  the  urine  is  clear  and  without  sediment;  but  after  if 
has  stood  for  some  tirat>  it  may  become  cloudy^  ui^ually  as  a  result  of  the  abundaiil 
development  of  fermentation  sporeis. 

The  odor  may  be  somewhat  aromatic,  suggesting  acetone  (ride  infra).  Its 
taste,  as  determined  by  earlier  ohfiervers,  may  be  distinctly  sweetisll.  The  reiiction 
is  acid,  and  the  acidity  of  the  urine  may  increase  on  standing,  because  of  the 
alcoholic  and  lactic-acid  fenuentation  processes  which  the  sugar  undergoes. 

The  specific  gravity  is  almost  invariably  greatly  increased,  as  a  result  of  tlj** 
large  amount  of  sugar.  If  a  pale  urine  is  foun<l  to  have  a  specific  gravity  of  mor^ 
than  1025,  we  may  feel  almost  certain  that  it  contains  sugar.  Specimens  often 
have  a  specific  gravity  of  1030-1045,  and  even  higher.  In  exceptional  instances 
the  specific  gravity  may  fall  below  1020;  this  may  occur,  for  in.stauco,  where  the 
patient  is  veiy  much  debilitated. 

The  diagnosis  i-ecjiiirf'.-*  that  .sugar  be  detected  in  the  urine.  Tlie  sugar  found  iu 
both  the  blc>u<l  and  the  urine  of  diabetic  patients  is  grape-sugar  (glucose,  dextrose). 
The  amount  of  sugar  secreted  in  twenty-four  hours  often  reaches  half  a  pound  tP-1 
a  [lound  (grm.  200-500).  Of  course  the  amount  varies  greatly  according'  to  tlie 
diet,  mode  of  life,  and  treatment  of  the  patient.  The  greatest  amount  ever  known 
to  1)6  produced  in  twenty-four  houi-s  waa  more  than  two  and  one  fi^ftU  pounds 
(grm.  1,000).  The  percentage  of  sugar  in  the  urine  varies  between  O'5-l  per  cent 
at  the  lowest  extreme,  and  8-10  per  cent,  us  the  maximum;  usually  it  is  nboni  2~\ 
per  cent.  It  is  noteworthy  that  in  the  last  weeks,  or  just  befon^  death,  tli' 
the  nriup'  may  become  greatly  diminished  in  amount,  or  may  absolutely  •  I 

The  most  impartmt  tests  for  sugar  in  the  urine  are,  fii'st,  Tronmier's  test:  To 
urine  in  a  test-tube  sufficient  potassic  or  sodie  hydrate  is  added  to  make  the  reac- 
tion strongly  alkaline;  then  a  solution  of  sulphate  of  copper  (about  one  pari  of 
the  salt  to  ten  of  water)  is  added,  di*«ij>  b3^  di"op.  If  the  urine  contain  sugar,  the 
hydruted  cupric  oxide,  which  is  at  first  formed  in  large  amounts,  is  di.s,solvod.  and 
usually  the  fluid  asMumes  a  beautiful  deep-blue  color.  We  ought,  prt>porly,  to 
on  ailding  the  sulphute  of  copper  until  (be  bydrated  cupric  oxide  ceases  to  be  dM 
solvefL  The  unne  is  Iben  heated,  whereupon  the  cupric  oxide  is  reduced  and  a 
yellow,  or  reildish-yeHow,  precipitiite  of  cupmus  o.-dde^  or  hydx-ated  cuprous  oxide, 
is  formed.  The  application  of  heat  shoidd  not  be  continued  long  after  the  precipi- 
tation begins  to  take  place.  h\st  the  test  be  obscured;  the  reduction  will  goon  ew 
without  heat.  If  the  urine  contains  mni-e  thtui  O'5-l  |>er  cent.,  this  test  is  perfe 
reliable.  If  the  retiction  be  a  doubtful  one— that  is,  if  there  be  no  precipitate 
cuprous  oxide,  although  the  urine  becomes  yellow — we  should  be  cautious  in  m* 
ing  a  diagnosis,  as  the  urine  may  contain  substances  other  than  sugar  capable  of 
reducing  the  copper,  such  as  uric  acid,  kreatinine,  mucine,  etc.  Second,  the  bis- 
muth te.st  (Bottger's):  Stidic  hydrate  or  sodic  carbonate  is  addeil  to  the  urine,  and 
then  a  small  pinch  of  .subnitrate  of  bismuth.  Upon  boiling,  the  lu-iue.  if  it  con- 
tains sugar,  f|uickly  assumes  a  perfectly  black  color,  the  oxide  being  I'cduced  to 
the  metaUic  state,     Thiixl,  the  pi>tassiura  test  (Moore's):  Potassic  hydrate  is  add< 

the  urine  in  the  test-tube  and  the  uppermost  layer  cautiously  boated ;  if  it  coi 
tains  sugar,  the  urine  quickly  assumes  a  deep-brown  color,  as  a  result  of  the  action 
of  the  pota.ssium  on  tlie  sugar ;  and  this  ui)per  dark-colored  layer  contrasts  strongly 
with  the  clear  urine  below. 

[Pehling's  test  is  justly  a  favorite  in  this  country,  and  has  the  advantage 
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being  applicable  to  the  quantitative  as  well  as  to  the  qualitative  analysis.  The  diffi- 
culty of  its  not  keeping^  well  can  be  met  by  having  separate  bottles  for  the  copper 
and  tartiTite  solutions,  and  making:  the  mixture  at  the  time  of  using  the  test.  The 
FeliliiigVtest  [xjllets  put  up  b^"  chemists  are  convenient  for  the  qualitative 
analysiii,  but,  on  the  whole,  they  are  inferior  to  the  solution.] 

If  the  above-de8iM*ilj4.Hl  tests  ktave  us  still  in  duubt,  there  can  be  only  a  small 
amount  of  .sugar,  if  any,  present.  We  may,  however,  attain  certainty  by  employ- 
ing the  ferrnetitation  test  (which  causes  a  deoomi>osition  of  the  sugar  into  alcohol 
and  carbonic  dioxide),  or  eircu  in  polarization  (deflection  of  the  plane  of  iwlariz^tion 
to  the  right  by  the  grape-sugar).  Further  particulars  in  regai'd  to  these  and  other 
tests,  and  also  in  regard  to  Lhe  ijuantitative  estimation  of  8ugar,  may  be  found  in 
works  on  medical  chemiHtry. 

Diabetic  urine  sometimes  contains  other  varieties  of  sugar  in  small  amounts — 
namely,  levulose,  which  deflects  the  plane  o(  polarization  toward  the  left,  and 
inosite;  these  are,  however,  of  no  practical  importance. 

The  amount  of  urea  is  asually  somewhat  increase*!  (vide  infm).  Uric  acid,  on 
tbe  contrary,  is  excreted  in  small  amounta.  The  amount  of  kreutine  is  normal  or 
even  increased  (Senator),  The  aunjunt  of  phosphoric  acid  and  j^ulphuric  acid 
usually  corrcvSpnud.s  to  the  amount  of  urea,  or,  in  other  woixLs,  to  the  decomposi- 
tion of  album inoid.s.  Occa-sionally,  according  to  Teissier,  the  amount  of  phos- 
phates i.s  surprisingly  great,  and  may  either  correspond  with  the  amount  of  .sugar 
simultaneously  excreteil,  or  replace  the  sugar  in  the  urine.  This  subject  luis  not 
yet  been  fully  investigatetl.  The  uraount  of  sodic  chloride  excreted  depends,  as  in 
health,  mei'cly  upon  the  amount  ingested, 

Hallervordeu  has  discovered  an  important  fact  in  regard  to  the  excretion  of 
ammfmia.  In  many  cases  of  diabetes  although  not  in  all,  it  is  much  increased: 
forty-live  to  ninety  grains  (grm.  3-6),  or  even  more,  may  be  excreted  in  twenty* 
four  iKiUrs,  Despite  this,  diabetic  urine  has  an  acid  reiiction  ;  and,  as  Studelmann 
has  shown,  the  basic  elements  are  considerably  out  of  proportion  to  the  acids  known 
to  us.  It  is,  therefore, evident  that  diabetic  urine,  since  it  contains  a  large  amoxuit 
of  ammonium  and  yet  has  an  acid  reaction,  must  have  among  its  constituents  some 
unusuiil  acid,  StadelniMnn  was  at  lirst  inclined  to  believe  that  this  was  crotouic 
acid,  Minkowsky  and  Kiilz  htive,  however,  shown,  by  their  more  r<H?ent  investi- 
gations,  that  the  acid  in  question  is  really  oxybutyric  aeifl,  or,  more  accurately, 
iM^ta-oxybutyric  acid.  This  acid  is  readily  decomposed  into  crotonic  acid,  which 
explains  Stadelmanns  error.  Another  interesting  fact  is  that,  upon  oxidation 
oxybutyric  acid  changes  to  acet-acetic  acid,  a  Rid>stance  easily  decomposed  into 
carlxmic  dioxide  gas  and  acetone.  This  suggests  the  ix>ssibility  that  oxybutyric 
acid  may  give  rise  within  the  system  lo  acetone,  a  substance  which  has  occupied 
an  important  place  in  the  literature  of  diabetes. 

Acetone  was  tirst  discovere<l  by  Fetters  in  diabetic  urine.  This  was  reganled 
as  an  imimrtant  discovery,  because  it  was  believed  that  the  accumulation  of  this 
substaiu^e  in  the  blood  produced  those  grave  nervous  disturlmnces  (ride  infra,  dia- 
betic coma)  sometimes  observetl  in  diabetes.  More  recent  developments  have  ren- 
dered this  view  exti-emcly  improbable,  but  it  is  an  established  fact  that  acetone  is 
quite  often  present  in  the  urine  of  diabetic  patients.*  Whether  it  is  a  primary  or 
secimdary  product  remains  uncertain.  It  was  formerly  believed  that  acetone  waa 
formed  from  ethyldiacetic  acid  (acet-acetic  ether),  but  of  late  the  tendency  is 
rather  to  regard  acet-acetic  acid  as  the  source  of  acetone  (Deichmiiller  and  Tol- 
lens,  Jaksch).     Acetone  Is  probably  the  cause  of  the  reaction  to  which  Gerhardt 


•  It  should  bo  added  tlijit  acetone  has  Iwon  found  by  Knulich  and  Juluoli  to  occur  froqueally  in  lli« 
urine  durijQjf  many  othor  diiOtiXMi,  both  tthrW^i  and  nonfebrile,  and  even  \x\  nominl  urine. 
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lias  called  attention — namely,  the  development  of  a  Burgundy-p<H3  color  m  ihe 
uHne  upon  the  addition  of  ferric  chloride.     This  is  quite  often  to  be  ohser\'ed  kj 
the  urine  of  dial>etic  i>atients.     In  speaking  of  diabetic  coma  we  shall  have  oa 
sion  t^o  revert  to  this  ferric-chloride  reaction. 

^Vlbuuien  may  be  found  in  diabetic  urine,  as  will  be  seen  below  under 
comiilications;  small  amounts,  to  bo  detected  only  after  careful  examination,  are 
common. 

2.  TissfE  Meta_mokpiiosis  ts  Diabetes.  SomcEs  of  the  Sugar  and  Vari- 
ations IN  ITS  Amount  occasioxed  by  External  Influences. — Inasmuch  as  the 
presence  of  sugar  in  the  urine  in  the  most  prominent  symptom  in  diabotos^  the 
question  of  its  origin  is  all-imi>oii;ant.  One  fact  is  indubilable— namely,  that  tlie 
secretion  of  suj^ar  dejx'nds  in  hirge  part  uptjii  the  amount  of  potential  sugar  in- 
ge-sted— that  is,  upon  the  pro|Mirtion  of  starches  in  the  footh  The  amount  of  sugar 
excreted  with  the  urine  increases  and  dimini.*?hes  with  the  amount  of  stai-chy  food 
eaten.  If  a  diabetic  patient  abstains  totally  for  any  length  of  time  from  such  arti- 
cles of  food  as  contjiin  starch,  sugar  will,  in  many  instances,  entirely  dijsappear 
fix>m  the  urine.  In  other  words,  the  system  of  a  diabetic  jiatient  is  aJmo^  if  not 
quite,  incapable  of  o.xidizing  sugar  into  carl>onic-dioxide  gas  and  water.  Voit  and 
Pcttenkofcr  have  made  an  e.\periment  the  result  of  which  conflrms  this  statement. 
By  means  of  the  great  Munich  respiration  apparatus,  they  have  demonsLrateil  tl  ' 
in  dialx-tes  tlie  amount  of  oxygen  absi^rbed  from  tfio  air,  and  of  carbouicHli<ix;it 
gas  and  water  given  off  fi-om  the  body,  is  less  than  in  health,  the  diet  being  pre- 
cisely the  same  in  both  cases.  Previously  to  this  many  investigators  bad  sliown 
that  there  was  a  diminution  in  the  amount  of  the  "  insensible  excreta.^' 

The  oxidation  of  sugar  is  not  absi^lutely  nil  in  diabetes.     Kiiiz  lias  proved  by 
numerous  experiments  that  not  all  the  starch  is  excreted  in  the  form  of  sugar,  anil 
he  has  also  foimd  that  many  vaineties  of  sugar,  such  as  munnite.  finiit  sn 
iuosite,  are  dccomiK>sod  even  in  diabetes,  so  that  their  ingestion  does  no 
an  increase  of  sugar  in  tho  urine. 

The  disturbances  in  metamorphosis  affect  other  sul:>8tances  than  the  carbohy* 
drates.  While  they  escai^e  oxidation,  on  the  other  hand,  the  destruction  of  albu- 
minoids is  increased.  We  have  already  stated  that  dial>etic  urine  contains  a  large 
amount  of  ui-ea.  Gathgens  and  others  have  shown,  l>y  means  of  carefully  conduci 
investigations,  that  this  increase  in  the  amount  of  urea  is  not  mew^ly  relative,  h\ 
absolute.  The  system  of  the  patient  destroys  a  larger  amount  of  albumen  thai 
docs  the  system  of  a  healthy  man,  the  ingesta  in  both  cases  being  alike.  Whelh< 
this  is  true  in  all  cases  of  diabetes  is  quite  doubtful, but  the  fact  b  established  with' 
regai-d  to  severe  cases.  It  is  also  certain  that  in  severe  cases  a  part  of  the  albumen 
is  transformed  into  sugar,  escapes  oxidation,  and  is  excreted  in  the  urine.  Th<* 
piYM^f  of  tliis  is  that  in  some  cases  of  diabetes  sugar  continuci?  to  be  present  in  tlie 
urine,  althougli  tlie  diet  is  exclusively  nitrctgenous.  Seegen  accordingly  dividea. 
all  Ciuses  of  dial>etes  into  two  vnrieties:  a  milder  form,  where  sug'ar  cea;se.«<  to  b 
excreted  if  starchy  food  be  excluded  from  the  diet,  and  a  severer  form,  where  si 
persists  ui>on  an  exclusively  meat  diet. 

Muscular  exertion  is  one  of  the  external  influences  which  modify  the  excretion 
of  sugar  in  diabetes.  According  to  our  pi'^sent  views,  muscular  activity  wasles 
mainly  non -nitrogenous  substances,  and,  accordingly,  we  find  in  dial>etes  thiit  on 
increase  of  muscular  exertion,  other  things  Ijeing  equal,  diminishes  the  amount 
sugar  exci-ctecl. 

Emotional  excitement  is  said  to  increase  the  amount  of  sugar  excreted. 

Intercurrent  acute  febrile  disea.scs  may  cause  a  great  diminution  in  thei 
of  sugar,  but  sometimes  there  is  no  essential  change.     Pii>bably  the  alt4.'re<l 
of  the  patient  plays  an  important  part  in  this  connection,  although  doubtlefii^ 
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spwial  modifications  of  tissue-metamorphosis  occasioned  by  the  high  temperature 
or  by  the  disease  itself  also  exert  some  influence. 

3.  Constitutional  Symptoms  in  Di.'UJETES  ^Ielutus.— In  many  of  the  milder 
cases  there  is  for  a  lonp  time  little  apparent  distiirbance  of  the  general  health, 
Tlie  patient  is  well  nourished,  and  sutf*^rs  little  discomfort,  except  the  incon- 
venience occasioned  by  tbe  ]X3l\-iiria  and  the  polydiijsia.  In  severer  cases  the  sys- 
tem is  deeply  affected  by  the  drain  upon  it.  The  patient  becomes  emaciated,  weak, 
and  easily  exhausted,  and  at  leiigrth  there  nuiy  be  profound  marasmus.  Mentally, 
the  patient  is  apt  t<j  lie  depressed  and  irritabk-.  The  iiitelleetnal  powers  are  not 
impaiit'd,  but  thci*e  is  indisposition  to  mental  etfort.  The  temperature  is  normal 
or  subnoniud.     Fever  invariably  indicates  some  complication. 

4.  Symptoms  referable  to  the  Diokstivk  Organs.— We  have  already  men- 
tioned the  excessive  thirst  experienced  in  diabetes.  This  rnay  be  a  source  of  gi'eat 
discomfort,  oblig-ing  the  patient  to  drink  at  short  intervals,  even  through  the 
nighL  The  interdependence  of  polyuria  and  polydipsia  is  not  yet  fully  under* 
stofid.  The  most  natural  view  seems  to  l>e  that  thr  incrca.sofl  excretion  of  water 
by  tbe  kidneys  is  the  primai'y  factor,  and  the  increased  thirst  ae<M>ndary  thereto. 
One  eaust?  of  the  polyuria  is  the  excretit>n  of  sugar,  in  order  to  dissolve  which  a 
larpre  amount  of  water  is  nocassary,  but  ceHain  nervous  factors  would  aliro  seem 
to  \)e  iniplicated.  That  they  exert  some  intluence  is  rendered  probable  by  the  fact 
that  the  amount  of  urine  does  not  always  c^rresiwnd  to  the  amount  of  sugar 
excreted.  A  very  large  amount  of  urine  may  be  excreted  containing  little  or  no 
sugar;  and,  on  the  other  hand,  there  are  genuine  cases  of  diabetes  mellitus  where 
the  amount  of  urine  is  normal,  and  the  patient  feels  no  unusual  tliirst  (diabeten 
defipwnA},  It  has  also  been  suggested  that  the  sugar  may  irritate  the  nerves  of 
the  mouth  and  throat,  and  thus  cause  thirst.  According  to  this  idea,  the  ])olyuria 
would  be  merely  the  result  of  the  excessive  ingestion  of  liquids.  The  abnor- 
mally great  appetite  in  dialjetes  .seems  in  most  cases  to  be  due  lo  defective  assimi- 
lation of  the  food.  Many  patients*  are  never  able  to  eat  enough.  They  have  a 
longing,  in  many  cases,  for  carbohydrates.  Occasionally  the  hunger  becomes 
ravenous,  and  is  as.sociated  with  headacVie  and  a  general  sense  of  weakness,  all 
these  s3'mploms  Ijetng  alienated  when  fornl  is  taken.  Tliis  nile  has  rare  excep- 
tions in  which  the  apj>etite  is  not  unusually  great,  even  tliough  the  case  he  sevei-e, 

Tlie  tongue  is  frequently  dry ;  it  is  br«>ad  and  thick,  with  an  irregular  and  Us- 
Rured  surface,  .«?ometimes  coated  and  sonjctiines  red.  The  gimis  may  be  spongy, 
and  may  exhibit  a  tendency  to  bleetl.  The  tt*etb  fin^queutly  decay  rapidly.  The 
saliva  is  invariably  found  to  give  an  acid  reaction.  This  is  true  of  the  isolatetl 
secretion  of  the  parotic  gland  also,  and  is  said  to  bo  due  to  the  presence  of  lactic 
acid.  It  is  only  in  exceptional  instances  that  sugar  can  Ijo  demonstrated  in  the 
saliva.    Thrush  quite  often  appears  on  the  soft  palate. 

There  are  no  marked  gastric  symptoms.  There  is  usually  constipation,  but 
sometimes  there  is  a  severe,  though  tern fiora ry,  diurrhcea.  The  liver  and  spleen 
are  seldom  much  affected ;  the  liver  rarely  is  somewhat  enlai*getl.  Jaundice  is 
frequently  observed,  hut  it  is  always  referable  to  some  complication.  As  a  rule, 
the  secretion  of  the  bile  goes  on  as  in  health. 

5.  Symptoms  referable  to  the  Respiratory  Oroans.— In  many  cases  the 
organs  of  respiration  are  unimpaired  for  a  long  while.  It  may  be  mentione<l  that 
often  patiejits  have  a  decidedly  fruity  odor  to  the  breath  (acetone  o<lrtr).  In  the 
later  stages  of  the  disease  pulmonary  complications  are  very  frequent  Almost 
one  half  «>f  all  dial>t:*tic  patients  jjerish  fi-om  secondary  disease  of  the  lungs.  Most 
frequently  there  is  pulmonary  tuberculosis;  its  course,  symptoms,  the  presence  of 
tul>erclo  bacilli,  and  all  other  <letiiils  are  the  same  as  in  oixlinarj^  cases  of  tuber* 
culosis.     Next  in  pomt  of  frequeucy  is  piilmooary  gangrene.    Sometimes  Uiere  is 
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a  diffuse  gangrenous  process,  and  sometimes  there  are  isolated  foci  of 
which  become  liquid,  and  have  an  acid  reaction,  but  they  often  have 
tively  little  odor.  The  expectoration  in  these  ca«es  may  be  odorless.  Croupous 
pnounionia  may  also  occur.  It  often  terminates  uufavorably,  and  may,  as  wc 
have  ourselves  observed,  result  in  gangrene, 

6.  Symi^toms  referable  to  the  Circulatory  System.— In  many  instai 
the  circulatory  apparatus  pi'eseuts  no  si>erial  lei-^ions.  The  pulse  is  either  of  a  o< 
mal  rate  or  a  trifle  slow.  It  is  usually  soft,  although  exceptionally  it  may  exhil 
increased  tension.  There  is  often  distinct  evidence  of  cardiac  weakness  (Schmiti): 
the  pulse  is  small,  intermittent,  sometimes  very  slow  (50  or  even  40  beats  ^wr  min- 
ute), and  sometimes  accelerated  (100  to  120  beats  per  minute).  Tliere  are  shortnas 
of  breath,  faintness,  nausea,  and  the  like.  Sometimes  sudden  and  profound  ctf-jj 
diac  disturbance  occurs,  and  may  <jccasiou  sj^ecdy  death  {vide  infrr$,  comaj.  N< 
very  i*ai*ely  diabetes  is  combined  with  general  arterio-scierosis.  This  is  pciriii 
larly  apt  to  be  the  case  in  patients  who  have  been  subject  to  gout. 

7.  GE>nTO-URrNARY  Symptoms, — Despite  the  great  demands  made  upon  thei 
the  kidneys  usually  mainluiu  a  normal  coudilitm.    As  we  shall  sec  when  vre^  col 
to  the  patholtjf^ical  anatomy  of  diabetes,  the  kidneys  are  often  very  large. 
times  a  chronic  nephritis  is  developed  as  a  complication,  usually  in  the  later 
of  the  disease.     The   un'ne  contains  albumen,  and  there  are  oHlenm  and  ot 
symptoms  of  renal  disorder.     It  was  formerly  a  common  opinion  that  the  ncpbri< 
tis  results  from  the  irritation  of  the  sugar  excreted  by  the  ki<hieys,  but  in  sucl 
cases  other  iiTitants  are  prf>bably  to  be  considered,  especially  as  in  most  c^scit 
nephritis  complicating  dialjetes  there  are  usually  present  at  the  same  time  otl 
disiLi!xlei*s  to  which  the  nephritis  may  he  referable,  such  im  pulmonary  conBUUi] 
tion  or  cardiac  disease.     We  have  seen  well-marked  suppmiitive  pyelo-nepbritjl 
as  a  complication  of  dial>etes.     If  the  auiouut  of  albumtm  in  the  urine  becomeij 
con  sill  era  ble,  the  excretion  of  sugar  usually  undergoes  marked  dimmutiun, 
physiciaus  therefoi-e  consider  the  transition  of  diabetes  into  chrome  renal 
(contract<*d  kidney t  as  a  coiiii>aratively  favorable  symptom. 

Saccharine  uriTie  is  apt,  jis  it  decomposes,  to  cause  irritation  of  the  skin.  Thii' 
is  the  explanation  of  the  troublestuno  pruritus  pudeudi,  which  is  especially  marln4. 
in  women.  It  may,  iudeeJ,  bo  this  sj-rnptom  which  first  directs*  attention  to  tliaj 
disease.  Sometimes  the  extcTual  genitals  arc  attacked  by  eczema  or  fumuculosk. 
Men  often  suffer  from  balanitis,  with  inflammatory  phimosis,  or|)araphimt7siA.  A.1 
frequent  and  impnrtint  symptom  in  men  is  inn>otenee.  This  sometim«i  oocufti 
very  eai*ly  in  the  disease,  but  it  may  afterward  undergo  improvement  The  origiill 
of  it  is  not  determined.  Some  authonties  stat4}  that  diabetes  is  apt  to 
atrophy  of  the  testicles. 

8.  Disturbances  op  the  Organs  of  Special  Sbnse,— An  iro])ortant  and  not 
infrequent  result  of  diabetes  is  catiiract.     ThiK  may  t^msion  almost  total  blind- 
ness.    The  cause  of  cataract  hi  diabetes  is  not  known.     It  was  formerly  Kuppoecdi 
that  the  sugar  in  the  blood  absorbed  water  fiiim  the  crystalline  lens,  and  tht«{ 
occasioned  its  opacity ;  hut  this  has  not  been  contlrmed.     Diabetic  patients  are 
subject  to  disturbances  of  accommoilation.     Retinitis,  atrophy  of  the  optic  nervi^j 
and  purulent  choroiditis  may  also  occur,  hut  they  are  ver>^  rare,  and  perhaps 
merely  chance  couiplicatioua. 

None  of  the  other  special  senses  are  peculiarly  affecte<l  in  (lial>ete<5. 

9.  Cutaneous  Affections.— In  most  cases  the  skin  is  remarkably  dry  and 
rough.    There  may,  however,  be  abundant  ijcrspi ration.    Several  authorities  claioiJ 
to  have  found  sugar  in  the  perspiration^  but  this  statement  has  not  been  confirmed] 
by  later  inveatigatoi^s.     Sometimes  there  is  a  troublesome  pruritus.     We  often 
a  rapid  loss  of  hair  and  a  shedding  of  the  nails.     In  many  cases  there  is  a 
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tendency  to  furunculosis.  This  may  be  the  first  symptom  to  suggest  the  existence 
of  diiibetes.  In  the  later  stages  there  are  sometiines  cxt^'nsive  carbuncles,  and 
multiple  phlegmonous  abscesses  in  tlie  subcittaneous  cellular  tissue,  which  may 
prove  fatal.  Unce  we  saw  an  eruption  resembling  pemphigus  appear  a  short  time 
previously  to  death.  Gangrenous  processes  have  been  rej)eatedly  observed,  and 
in  particular  necrosis  of  one  or  more  toes,  which  may  take  the  form  of  perforatini^ 
ulcer  (mal  jjerforant),  or  rarely  of  an  entire  extremily.  This  gangrene  often 
seems  to  be  due  to  arterial  sclerosis;  in  other  cases  its  cause  is  obscure. 

CEdema  of  tbe  subcutaneous  cellular  tissue  may  CK?cnr  independently  of  nephri- 
tis.    It  is  then  probably  occasioned  by  the  cardiac  weakness. 

[Another  skin  affection  wliich  deserves  mention  is  eczema.  In  the  neiglibor- 
hood  of  the  genitiils  it  is  more  common  in  women  than  in  men,  Q^'^  ^  attributable 
to  the  irritating  properties  of  sugar  contained  in  tbe  urine  acting  on  a  skin  tbe 
nutrition  of  which  Ls  inipairwl  owing  to  the  morbid  condition  of  the  blood.  Some- 
times the  eczema  involves  other  portions  of  the  integument,  is  generally  acute, 
and  has  an  angry  appearance.  J 

10.  Symptoms  referable  to  the  KERVors  System.— It  has  already  been 
mentionetl  that  there  is  frequently  in  diabetes  a  modemte  disturbance  of  the 
whole  nervous  system,  as  indicated  by  heatlache,  physical  and  mentiil  heljetnde, 
and  depres.sion  of  spirits.  Still  moi'e  characteristic  is  neuralgia.  This  is  most 
often  located  hi  the  sciatic  nerve,  and  an  obstinate  bilateml  sciatica  may  \)e  one  of 
the  first  symptoms  of  dialjetea.  Occipital  or  trigeminal  neuralgia  or  heniicrania, 
and,  on  the  other  handi  aniesthesia,  have  also  been  rei>eatedly  observed.  We 
once  saw  peripheral  ]>aralysis  of  the  peixmcus  come  on  without  any  discoverable 
use.  Bouchard  has  called  attention  to  the  frequent  absc*nc4J  of  the  patellai*  ten- 
n  reflex  in  dialjetes.  To  what  this  is  due.  or  what  i-elation  it  bears  lo  the  pri- 
mary disease,  Is  not  known,  Possibly  it  is  caused  by  degeneration  of  the  periph- 
eral nerves  from  toxic  (?J  influences. 

The  most  important  nervous  symptom  of  all  is  a  peculiar  disturbance  which 
occui's  in  a  considemble  proptjrtion  of  all  cases  with  more  or  less  suddenness,  and 
usually  terminates  in  a  surprisingly  speedy  death.  This  strange  phenomenon 
was  first  thoroughly  investigated  by  Kussmanl,  although  known  long  before.  It 
is  termed  diabetic  coma.  The  ccaidition  sometimes  develops  without  any  evident 
cause.  In  other  instances  it  is  apparently  bn^ught  on  by  violent  muscular  exei*- 
tion^  mental  excitement,  or  some  trifling  illness,  such  as  gastric  catarrh,  bron- 
chitis^ or  sore  tliroat. 

Frequently  certain  mUd  prodromata  herald  its  onset.  Tliere  may  be  nausea, 
headache,  a  sense  of  thoi'acic  oppwssion,  and  general  uneasiness.  Soon  the  con- 
dition Ij^icomes  aggravated.  The  patient  is  seized  with  a  feeling  of  great  anxiety, 
and  becomes  delirious,  sometimes  jumping  out  of  bed  and  growing  uncontrol- 
lable. Gradually,  however,  tbe  excitement  gives  place  to  an  ever-increasing 
drowsiness,  usually  terminating  in  the  most  profound  coma.  One  of  the  most 
frequent  and  striking  symptoms  attending  this  condition  is  the  peculiar  alteration 
in  respiration.  The  breathing  becomes  remarkably  deep  and  noisy.  Its  rate  may 
remain  nearly  normal;  or  it  may  he  considei-ably  increased,  so  as  to  justify  the 
term  "diabetic  dyspncea."  The  putient  is  sc>metimes  cyanotic.  The  pulse  is  usu* 
ally  very  rapid  and  small.  The  temperature  gnidually  sinks,  and  has  in  repeated 
ustances  fallen  to  86*  (30'  C.),  or  even  lower.  In  most  instances,  also,  the  breath 
a  very  noticeable  odor,  resembling  fruit  or  chloroform,  which  may  be  per- 
on  entering  the  room.  Even  the  urine  may  have  this  same  odor;  and 
almost  invariably  becomes  dark  red  on  the  addition  of  ferric  chloride  (t*iV7c 
supirt). 

Diabetic  coma  does  not  pursue  the  same  course  in  all  cases;  someiimos  the 
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patient  lingers  on  fr*r  several  days  before  dealh,  while  in  otber  iiistaiiots  fin 
change  is  extremely  rapid  and  death  speedy.  The  early  stage  of  eiccitemeot  may 
be  wanting.  The  patient  becomes  somnolent  and  then  couiatoee,  and  ne^r 
regains  consciousness.  Tcmixjrary  improvement,  and  even  complete  ceeaatioa  of 
the  threatening  symptoms,  ai-e  not  impossible,  but  they  are  very  except iaiud. 

We  have  no  definite  information  as  to  tiie  cause  of  dialietic  coma.  Of  oonne 
Uie  cases  where  an  autopsy  discloses  some  marked  organic  lesion^  such  as  oer^lml 
ha^morrhajre,  capable  of  producing  the  nenous  symptoms,  are  not  true  diaU'iic 
coma.  Nor  do  the  cases  of  sudden  death  reported  by  Frerichs  deserve  to  U 
classed  as  diabetic  coma,  where  death  occurred  with  the  symptonxs  of  acut^  car- 
diac failure— namely,  collapse,  coolness  of  the  extremities,  suniU  and  rapid  pulw, 
and  nuconsciousne.ss.  Besides,  tliese  jmtients  never  have  the  acetone  odor,  the 
exaggerated  respiration,  nor  the  ferric-chloride  reaction,  and  usually  the  ni>  ocar- 
dium  is  found  to  bo  in  an  advanced  stat«  of  degeneration. 

In  genuine  diabetic  coma,  on  the  other  hand,  everything  seems  to  iodicsto 
that  the  system  has  l»een  pfiisuned  by  .some  noxious  prcxluct  of  the  abuoniial  pn>- 
cesses  of  mebimorphosLs.  Great  eifort  has  l)eeu  made  to  discover  what  this  prod^ 
uct  is,  but  in  vain.  Kussmaul  regarded  acetone  as  the  iiijurions  bubgtance,  and 
therefore  called  diabetic  coma  "acetomemia."  Otiier  investigators  believe  tbal 
acct-acetic  acid  (Jaksch)  is  the  cause  of  the  phenomenon  in  question,  or  at  l«stst 
regard  the  coma  as  a  result  of  poisoning  from  some  of  the  unusual  acids  preaeot 
in  diabetes  (Stadelmann,  vide  nupra}.  No  one  view  has  obtained  general  accept 
ance,  nor  has  it  been  possible  to  produce  diabetic  coma  in  animals  by  the  employ^ 
ment  of  acetone,  acet-acetic  acid,  crot<»nic  aci<K  or  similar  substances  (Brieger 
othei-s).  It  is,  novertheloss,  exti*emely  probable  tliat  tliese  substanceft  do 
some  cicjse  connection  with  "diabetic  intoxicatioTi ''  (Fix'richs). 

Pathological  Anatomy  and  HiBtochemistry  of  Diabetes  Mellitua.— The  my 
ous  phenomena  of  diabetes  mellitus  present  a  problem,  the  solution  of  which 
been  most  industriously  sought  ixist  mortem;  but  no  satisfactory  result  has  br«n 
reached,  even  in  this  way. 

If  we  exchide  the  oi'ganic  diseases,  such  as  pulmonary  tuberculosis  and  Dcphri- 
lis,  which  are  merely  complieations,  the  pathological  changes  in  diabetes  09 
triHing.  Bernard's  discovery,  that  an  injury  inflicted  in  a  certain  s|Xit  on  iKft 
thMir  of  the  fourth  ventricle  protbxces  glycosuria  in  animals,  has  directed  tlie 
attention  of  iiivestjgatoi^  to  the  contlition  of  the  nervous  system  in  thb  diiteage> 
In  some  iJislances,  tumoi-s,  sclerosis,  or  sirtiilar  troubles  have  been  found  tti  the 
medulla  and  cerelxjllum ;  but  in  these  cases  the  diabetes  was  evidently  not  iiho-, 
pathic  iviile  »upra).  In  idiopathic  cases  the  central  nervous  s\T?tem  precient» 
striking  macroscopic  clianges.  By  means  of  the  microscope^  Frerichs  has  ft 
lesions  of  the  medulla  oblongata  in  frequent  instances.  The  minute  blood- 
are  widely  tjilated;  there  are  small  capillary  hrpmorrhagea,  some  of  a  more 
and  othei's  of  a  more  remote  date;  and  occasionally  there  are  microscopic  fod 
Tnyelitis,  The  nervous  elements  projjer,  the  nerve-flbcra  and  ganglion-cellH,  !»*• 
tmy  no  altemtion.  Tlie  significance  of  these  changes  must  be  determined  by 
further  investigation. 

The  stomach  and  intestines  present  no  constant  alterations  of  imporlance. 

The  liver  has  naturally  been  the  object  of  repeated  and  careful  ex 
becaiLse  of  its  well-known  part  in  the  manufaeture  of  glycogen.     Yet  this 
seldom  presents  any  special  abnormality.     It  is  usually  of  the  natural  si 
may  contain  either  considerable  or  very  little  blm:»d.    The  amount  of  glycogen 
the  hepatic  cells  can  be  demonstrated  with  ifidine  by  a  micro-cbemical 
It  appears  that,  otber  things  being  equal,  there  is  less  glycogen  prfssent 
nortnaL    It  is  usually  found  only  in  the  cells  situated  upon  the  peripheiy  ol  tilt 
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loliules,  and  in  small  quantities.  Iti  an  extremely  advauced  case  of  diabetca 
Elirlich  obtained,  by  means  of  a  hollow  needle,  small  amounts  of  die  hepatic 
pureiiehynia  for  exuniiuatiim  dunjig  life,  and  found  that  glycogen  was  almost 
completely  absent.  In  other  eases  the  liver  has  been  examined  as  early  as  possible 
after  death,  and  pi'esentetl  no  trace  of  glycogen,  but  it  sometimes  hag  been  found. 

The  spleen  is  usually  af  normal  size.  Occaaioimlly  it  is  atrophied,  or,  on  the 
othei'  hand,  sliglitly  enlargeti.     No  other  changes  in  it  have  been  obst^rved. 

Many  cases  have  presented  a  striking  atrophy  of  the  pancreas  (Bouchardat),  a 
fact  which  has  acquired  great  significance  from  Minkowsky's  discovery,  already 
mentionetl,  that  glycosuria  may  come  on  after  extirpation  of  the  pancreas.  It  is 
uncertain  whether  the  coeliac  plexus  may  also  sometimes  take  part  in  the  atrophy 
of  the  pancreaii.  We  nmst  also  state,  however,  that  alrophy  of  the  pancreas  is  not 
a  constant  lesion  in  diabetes,  so  that  it  is  nut  proper  to  regard  the  disease  of  the 
pancreas  as  the  special  cause  of  diabetes  in  all  cases. 

The  kidneys  are  often  enlarged,  from  functional  hypertrophy.  Elirlich  dis- 
covered in  them  a  glycogenic  degeneration  ♦  of  the  loops  of  Henle.  This  change 
is  a  constant  one.  The  epitlieliiil  ceils  in  the  loops  are  enlarged,  and  the  proto- 
plasm in  these  cells,  although  appaiTirtly  homogeneous,  is  found,  by  the  adtlitinn 
of  a  solution  of  iodine  in  nmcilago,  to  contain  glycogen,  in  Hakes  and  clumps  of 
varying  size.  How  importiint  this  glycogenic  degeneration  of  the  kidneys  may 
be  has  not  yet  been  determined.  Perhaps  the  glycogen  represents  sugar  which 
has  been  absorbed  by  the  cells.  That  chronic  nephritis  may  complicate  iliabetes 
has  already  been  nientioned. 

No  tiiorougli  invt-stigation  of  the  ehetnic4il  composition  of  the  WockI  in  diabetes 
has  yet  been  made.  One  important  and  constant  characteristic  is  the  gmdually 
increased  projM)rtion  of  sugar  in  the  blood.  There  is  usually  somewhere  lj>elween 
02  and  045  |>er  C€^nt.  of  sugai*,  while  in  health  the  blood  i-aitdy  contains  over  U*I 
per  cent.  Tlie  Ij-mph,  and  such  serous  effusions  as  are  found,  contaiji  sugar,  but 
the  saliva,  perspiration,  bile,  gastric  juice,  and  other  secretions  rarely  furnisli  evi- 
dence of  its  existence. 

Varietiet,  Course,  and  Prognosis  of  the  Disease.— The  study  of  a  large  number 
of  casfcs  of  diaWtes  will  show  grtmi  variations  in  the  course  and  duration  of  the 
disease.  As  already  stated,  we  may  in  practice  distinguish  between  mild  and 
severe  forms  of  diabetes.  In  the  mild  cases,  sugar  ceasee  to  be  excreted  if  the 
patient  be  put  npi>n  a  diet  containing  no  carbohydrates.  Sometimes  it  is  even 
possible  for  the  patient  to  eat  a  small  amount  of  starchy  food  without  occasioning 
glycosuria,  particularly  if  he  take  enough  exercise  (ride  supra).  In  the  severe 
form,  sugar  ijersi^ts  in  the  urine  even  upon  a  purely  meat  diet :  and  U{xm  the 
ingestion  of  carlKih yd  rates  there  will  Ije,  at  the  end  of  half  an  hour  or  so,  a  large 
increase  of  sugar.  Most  of  the  other  symptoms  arc  alike  in  both  forms  of  the  dis- 
ease, varying  only  in  degi^e.  The  moderate  form  may  finally  assume  a  severe 
character;  and  soniPtimes,  although  the  secretion  of  sugar  remains  permanently 
small,  fatal  complications,  such  as  tuberculosis  of  the  lungs,  finally  develop. 

The  general  course  of  diabetes  varices  in  different  cases,  exclusive  of  the  diffei*- 
ences  already  referred  to.  In  a  few  instances  the  disease  occupies  only  a  few 
weeJra,  and  may  almost  lie  termed  "acute  diabetes."  Other  ca.ses  last  one  or  two 
years,  and  still  others  ten  or  twmty  years.  The  jmtient'a  condition  may  vary 
from  time  t^  time.     We  have  i  seen  tlie  sugar  disappear  temporarily 

from  tlte  urine,  and  the  patient  ui,  ••■  -^y  completely  reoover:  but  sooner  or  later 
the  disease  breaks  out  a&dxi.    These  ciiacsx,  which  ore  commoner  in  old  people, 

•  Ebstrin  And  .Vrmumi  nutattsJ  wd  Ji«ant>^  ***••  m^At^^m^*.  !*.»  they  regrarded  it  na  ■  OMrcMis  of 
the  epitboljuui. 
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have  been  called  "intermittent  diabeU^s."    The  relajise  is  often  brougbt  abcmt  by 
emotional  excitement  or  some  grave  erifjr  in  diet.     Again,  the  diseaM*  may  urn 
go  apparent  arrest  and  the  patient  enjoy  comparative  comfort  for  years.     A»i 
general  rule,  it  may  b©  said  that  older  |)atients  are  more  aptt^j  Lave  the  mild  h 
of  diabetes,  while  in  youiig  achilt^  ami  children  the  disease  is  wont  to  pursue 
more  rapid  and  unfavorable  course, 

£  Different  cases  also  ditfer  in  the  relative  severity  of  particular  symptoiiiiL 
Tlias,  the  clinical  picture  presented  by  diabetes  niay  be  modified  by  the  gencfil 
constitution  of  the  pa!ient— for  instance,  his  corpulence  or  emaciation;  bysodl 
complications  as  diseases  of  the  lungn,  kidneys,  or  braiu,  ur  syphilis  and  goui; 
and  by  many  other  cunditious.  In  practice,  esjjccially  in  practice  among  tLc* 
better  classes,  it  in  very  important  to  have  a  knowJwlge  of  the  milder  forms  of 
diabetes,  in  wliieh  sn^nir  Ls  present  in  the  urine  only  at  times,  and  not  in  Tery 
large  amount.  The  more  we  are  accustomed  to  examine  everj^  turine  for  sugar 
the  oftcncr  we  find  such  crises,  as  to  the  iml!mlogicaJ  significance  of  which  our 
Icnowledge  is  still  very  slight.  The  glycosuria  of  the  corpulent  (Seeger)  is  wortlij 
of  special  eonsidemtion.  It  is  not  uncommon  in  patients  who  liave  form^ly 
Buffered  from  true  gout.  The  teudeuey  to  the  formation  of  furuncles  and  cataract 
is  noteworthy.  We  must  also  mention  the  casea  of  diabetes  in  neurasthenics— 
that  is,  cases  where  there  is  sugar  in  the  urine,  and  where  the  chief  complaint  a 
of  general  nervous  symptoms,  pressui-e  in  the  head,  anxiety,  a  dull  feeling,  iu( 
pacity  for  mental  work,  neuralgic  pains,  ete.  In  all  such  cases  glycosuria  has 
the  serious  sigjiificance  that  it  has  in  genuine  and  severe  diabetes. 

We  woidd  again  call  attention  to  the  fact  that  diabetee  may  exist  without 
polyuria  or  abnoi'mal  thirst,  and  so  bo  overlooked-  It  is  a  very  interesting  fftct 
that  dialietos  luellituftOL'casionally  underg4jes  grailual  transformation  into  diabetei 
insipidus  (see  Chapter  X).     Frerichs  has  given  »fjme  striking  examples  of  tliia. 

The  usual  teniiiuatiou  of  diabetes  is  death.     We  have  already  seen  how 
a  diil'erence  there  may  be  in  the  length  of  time  preceding  the  fatal  termLnati< 
and  in  what  %^arious  ways  it  may  be  brought  about.    Tlie  most  fi^equent  immedi 
causes  of  death  are  marasmus,  diabetic  coma,  pulmonary  consumption,  nepltriti 
furuiiculosis,  or  the  developuiejit  of  carbuncles, 

Tliere  is  no  doubt  that  compk-te  recovery  may  occur;  but  this  is  rare,  and  iR. 
possilde  only  iu  the  milder  cases.     It  should  also  be  borne  in  mind  that  ap| 
recovery  docs  not  exclude  the  possibility  of  a  frc^h  outbreak  of  the  disease. 

[It  should  Ikj  clearly  understtXHl  that  the  presence  of  sugar  in  the  urine  i 
not  in  itself  indicate  diabetes;  and  that  dialx'tes  is  imt  now  considereil  nearlj 
hopeless  a  disease  as  it  was.     Tlie  diagnosis  was  formerly  seldom  made  unle» 
or  all  of  the  cardinal  symptoms— increased  thirst  and  appetite,  wnth  progrestt 
emaciaiitm  and  polyuria— wei'e  markedly  present  a  condition  of  things 
may  be  roughly  rfmiparetl  t^i  phthisis  in  the  stage  of  cavity.     The  prognooi 
moro  grave  in  the  yoiiug  than  in  those  piist  middle  life,  in  thin  than  in  i 
people,  and  in  Ihosit  fr<>m  whose  urine  the  sugar  does  not  disappear  under  di^ 
treatment  alone.    If  the  b«>dily  %veight  and  the  strength  Ik?  well  maintained, ^ 
may  be  excreted  for  long  periods  without  any  obvious  ill  effects,] 

Theoretical  Discnssion  of  the  Kature  of  Diabetes,— We  have  endeavored  to 
give  an  apitroxiniaicly  couiplele  summary  of  the  foetus  pertaining  to  diabetes.  We 
trust  we  shall  ho  excused  from  detailing  all  the  theories  and  hypothesM  which 
have  been  devised  to  explain  the  peculiar  phenomena  of  the  disea-se,  particularlr 
the  glycosuria.  It  is  a  better  way  simply  to  confess  that  the  true  nature  of  dia- 
betes mellitxis  as  yet  remains  very  obscure.  We  shall  confine  ourselveB  to  a  few 
remarks  upon  the  present  state  of  the  question. 

The  essential  fact  which  demands  explanation  is  the  excess  of  sugar  in  the 
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blood.    The  source  of  this  sugar  is  probably  the  same  as  of  the  migar  nortuaUy 

coutaiuecl  in  the  blood.  Tlic  lartfest  part  of  the  jiuguf  pmlniVily  conies  from  the 
carlMLtbydi'ates  ccmtained  hi  the  food.  Tlie^e  ai*e,  for  the  most  part,  converted  into 
sugar  in  the  primiy  via*,  which  sug^ar  thereupon  enters  the  portal  system.  It  niay 
also  be  assumed  that  glyt-ogen,  so  widely  ditfused  throughout  the  system,  is  an- 
other source  of  su^ar.  The  liver  is  the  main  seat  of  the  uianufueture  of  glycogen ; 
but  it  is  produced  in  other  p^*ts  as  well,  and  in  particular  iu  the  muscles.  The 
question  next  arises,  From  what  is  the  glycogen  formed  'i  A  pai*t  of  it  is  probubly 
manufactui^  from  the  carbohydrates  eontaiuc^d  iu  the  food»  but  anolliir  purt  is 
certfiinly  due  to  the  ingested  albuuiinoids.  Accortlingly,  Von  Mehring  found 
that  in  fasting  animals,  who  have  no  more  glycogen  stoi-e*!  u]>  in  the  bndy,  dia- 
betes may  be  produced  by  giving  phloridzine  {vide  supra).  The  sugar  excreted 
can  therefore  come  only  from  the  destruction  of  albumen  in  the  body.  Again,  the 
transformation  of  glycogen  into  sugar  is  not  confined  to  the  liver,  hut  may  take 
place  wherever  glycogen  is  pi-oduced.  How  it  takes  place  is  unknown.  It  is 
usually  assumed  that  there  is  some  "succhaiific  ferment." 

It  would  .seem,  ihereforeij  that  the  sources  of  sugar  arc  the  same  in  diabetes  &s 
in  ht^alth.     We  have  next  to  seek  for  the  i-east^n  of  its  excessive  accunmlation  in 

(the  blood.  Under  normal  circumstances,  the  sugar  pi-eseut  iu  that  fluid  rapidly 
undergoes  decomposition  into  other  substances.  In  health  there  is  no  great 
excess  of  sugar  in  the  blood,  even  ui>on  a  diet  extitjmely  rich  in  starch;  and  it  is 
possible  to  eat  laj-ge  amount.H  of  sugar  without  any  glycosuria.  We  see^  there- 
fore, that  diabetes  can  not  be  explained  by  assunimg  that  there  is  an  increased 
pnxluctioii  of  sugar  except  in  so  far  as  corresi)onda  to  the  increased  anioujit  of 
ingesta.     On  the  other  hand,  ererj-thing  points  towai-d  the  conclusion  tliat  iji 

(diabetes  the  ordinary   processes  etFectiug  the  decumpobition  and  destruction  of 
sugar  are  suspended.     The  sugar  is  excreted  by  the  kidneys  unaltered,  for  the  rea- 
son that  it  is  Tiot  deMroyed.     It  is  difficult  to  conjecture  what  the  circumstances 
may  be  which  thus  interfere  with  the  decoinpositi4)n  of  the  sugar.     Perhaps  it 
is  some  special  nervous   influence,  or  perhaps  some  ferment  may  be  wauling  in 
diabetes  which  in  health   pi^omotes  the  metamorphosis  of  the  sugar  (compare  the 
exix?!riment.s  of  Minkowsky,  ah*)vc  mentioned,  in  producing  diabetes  by  extirpation 
of  the  pancreas).     Another   point  that  is  dithcult  to  uiidei*stand  is,  that  in  the 
milder  cases  of  diabetes  only  such  sugar  as  originatt's  fi-om  the  ^rch  contained 
in  the  food  is  excreted,  while  the  .sugar  manufactured   fnmj  albumen  seems  to  be 
completely  decomposed.     The  cause  of  the  excretion  of  sugar  can  not  lie  in  the 
I     disturbed  condition  of  the  kidney,  for  in  diabetes  insipidus,  as  Frerichs  shows,  no 
I    glycosuria  is  produced,  even  when  a  very  large  amount  of  sugiu-  is  ingested. 
k        ]>iagIIOsi&— For  the  diagmwis  of   dialx'tes   niellitus   it  is   ii]dispensfd>le   that 
»jMgar  should  Ix*  demonstmt^ed  in  the  urine.     We  have  also  to  de<-ide  whether  the 
H^^dition  Ije  a  temporary  or  a  permanent  one,  or,  in  other  words,  whether  we 
"^Ere  to  deal  with  mere  glycosuria  or  genuine  diabetes  mellitus.     This  point  is  to 
be  determined  by  means  of  the  sjTnpt^^ims  and  general  course  of  the  disease. 

t  Diabetes  often  exists  for  some  time  unsusr>e*?ted  even  by  the  physician.  It 
may  therefore  be  well  to  name  over  the  symptoms  wliich  may  be  the  first  to 
attract  the  patient's  attention,  and  which  should  therefore  always  suggest  to  a 
physician  the  possibility  of  the  existence  of  dial)etes.  They  are:  1,  languor  and 
debility:  2,  fui-unculosis;  3,  pruritus  pudendi  iu  women,  btilanitis  iu  men;  4.  cata- 
ract; 5,  sciatica,  especially  if  bOateiiil;  6,  impotence.  W^e  should  also  be  in  tlie 
habit  of  examining  the  urine  for  sugar  in  all  cases  where  complaint  is  made  of 
indefinite  symptoms,  which  can  not  1^  explained  without  further  evidence,  espe> 
cially  in  cases  where  the  patient  is  fat  or  nervous, 

LIf  symptoms  similar  to  those  just  enumerated  lead  to  on  examination  of  the 
■J ^ 
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urine,  and  the  result  of  this  is  ambiguous,  it  is  advisable  to  ba^e  the  patient  par> 
take  of  a  nieal  ricb  in  starchy  elements,  and  to  ejcatnine  the  urine  thereafter.  If 
even  then  no  sugar  is  found,  diabetes  does  not  exist. 

[The  urine  passi^d  three  or  four  hours  after  a  full  meal  often  contains  sugar, 
when  that  pai*hed  on  rising  is  quite  free  from  it.] 

Treatment.— Medical  science  does  not  possess  the  power  to  cure  the  di?«?age, 
but  it  can  gi-eatly  benefit  the  patient,  both  by  alleviating  his  Bymptoma  and  bv 
shielding:  him,  at  least  for  the  time,  from  many  of  the  secondary  effects. 

The  tirat  requisite  is  to  institute  a  proper  regimen.  All  the  hygienic  circum- 
stances of  the  patient  should  be  regulated.  This  is  more  important  than  any  sairt 
of  medicinal  treatment.  We  have  seen  that  a  large  part  of  the  fcwxl  taken  by  a 
diabetic  patient  escapes  from  the  lx)dy  unutilized,  and  that,  as  a  result  of  this, 
cei'tain  disturbances  are  produced  in  the  tissues;  thus  there  is  a  tondeney  lo 
furunculosis  and  gangrene  and  cataract.  Furthermore,  the  sugar  contained  in 
the  urine  gives  rise  to  certain  sccondiiry  symptoms,  such  as  balanitis,  and  pcrhnps 
its  presence  in  other  secretions  has  analogous  bad  effects.  We  nuiat  therefore 
endeavor,  Orst.  to  pi'OTnote  the  conversion  of  the  non-nitrogenous  elements  nf  the 
fiR)d ;  and,  secondly,  to  f nruish  the  system  with  a  substitute  for  that  jK>rtioo  of 
the  food  which  it  can  not  assimilate,  and  to  obviate  the  excessive  inge^ion  and 
pn»ductiou  of  sugar.  It  would  be  erroneous  to  conclude  that  this  last  point  is 
the  only  essential  one,  and  that  we  accomplish  our  whole  duty  by  reducing  the 
amount  of  sugar  contained  in  the  urine  to  a  minimum.  The  general  condition 
of  the  patient  should  invariably  bo  cousideretl.  Tliere  can  be  no  doubt  that  a 
diabetic  patient  whose  strength  is  well  nmintainetl  is  better  off  than  one  whose 
urine  contains  only  one  ^icr  cent,  of  sugar  but  who  yet  is  daily  growing  weaker. 

Mcnttd  excitement  has  been  suggestoil  as  a  ix»ssible  cause  of  the  disease;  auil 
there  can  be  still  less  doubt  that  it  usually  has  a  bad  effect  upon  its  course.  The 
physician  should  therefore  endeavor,  so  far  as  he  is  able,  to  guaixi  the  |wtiexit 
from  eJtcitement,  whether  incidental  to  his  occupation  or  to  his  social  |x>sition. 

A  proper  diet  is  of  the  greatest  iniportan<'e.  It  has  already  been  8tat«d  that  in 
many  instances  the  excretion  of  sugar  may  be  entirely  stopi>eil  by  excluding 
starch  from  the  ingesta;  but  s\ich  exclusion  does  not  always  result  in  permanent 
l>enoflt  to  the  patient.  Cantani,  however,  litelieves  otherwise,  and  has  laid  down  a 
verj'  strict  dietetic  regimen.  He  statoisthat  in  not  a  few  cases  an  almost  exclusive 
meat  diet  may  be  persisted  in  for  years,  and  the  patient  may  at  length  experience 
<'Omplete  recovery,  or  even  acquire  the  ability  to  partake  once  more  of  starchy  fotnl 
Avith  impunitj .  Tliat  such  favorable  results  may  occur  we  have  no  doubt;  but 
we  must  call  attention  to  the  fact  that  it  is  frequently  impossible  to  enforce  \hv 
strict  regimen  of  Cantani,  and  that  many  patients,  while  following  it,  feel  wor^f 
than  when  they  indulge  in  a  nimleratc  an»ount  of  carbohydrates.  The  "cure' 
affords  them  no  relief,  but  merely  distress.  At.present,  authorities  are  generally 
inclined  to  recommend  a  diet  mainly  of  flesh  or  albuminoids,  but  not  absolutely 
devoid  of  carlxthydrates.  The  amount  of  starch  which  can  be  safely  ingested 
varies  with  the  individual.  Of  course,  the  best  way  is  to  ,iudge  of  tia©  s\steiii's 
power  to  tolerate  stiux^h  by  means  of  daily  quantitative  estimations  of  the  amount 
of  sugar  excreted.  We  rejx^at  that,  within  certain  ILniits.  the  percentage  of  sugu' 
should  not  be  the  only  criterion  of  the  suitability  of  the  diet,  but  that  tlie  genml 
condition  should  also  be  taken  into  consideration. 

If  we  consi<ler  the  most  common  articles  of  diet  with  regard  to  the  proportion 
of  carbohyih-ates  they  contain,  we  shall  find  that  they  may  be  clnasified  some  what 
as  follows;  First,  these  articles  may  be  allowed  ad  libitum:  All  sorts  of  frtsh 
meiat,  ham,  smoked  meat,  tongue,  fish,  crabs,  eggs,  caviare,  sour  niilk,  cbciw, 
butter,  bacon ;  also  green  vegetables,  lettuce,  spinach,  and  cucumbers,     Becondljv 
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the  following  may  be  used  moderately:  Bread,  milk,  fruit,  rice,  turnips,  beets,  as- 
paragus, radishes,  cauliflower ;  also  light  beer,  claret,  and  other  dry  wines.  Thirdly, 
if  possible,  the  following  should  be  entirely  abandoned:  Sweet  dishes,  cake,  honey, 
potatoes,  grits,  sago,  -peas^  beans,  lentils,  sweet  fruit,  sweet  wine,  and  liqueurs. 

The  greatest  trial  for  most  patients  is  to  give  up  bread.  Every  physician  has 
had  experience  of  the  cunning  which  patients  exercise  in  order  to  slitisfy  their 
invincible  craving  for  it.  Faults  of  this  kind  are  not  so  apt  to  be  committed  if 
the  patient  is  allowed  a  limited  amount  of  bread,  say  two  or  three  ounces  a  day  id 
divided  portions.  There  have  also  been  many  attempts  to  make  a  bread  out  of 
such  carbohydrates  as  have  been  found  by  experience  not  to  increase  the  excretion 
of  sugar,  and  thus  to  furnish  a  substitute  for  ordinary  bread ;  but  these  succedanea 
have  not  become  popular,  mainly  because  of  their  bad  taste.  They  may,  however, 
be  tried.  We  have  not  space  to  describe  in  detail  the  various  kinds  of  *'  diabetic 
bread "  which  have  been  recommended.  The  best  known  are  bread  made  from 
bran  flour  (Prout),  from  almonds- (Pavy),  from  inulin  and  lichenin  (Kiilz).  Most 
of  these  substances  contain  a  considerable  amount  of  starch. 

Since  we  can  not  supply  the  system  of  a  diabetic  patient  with  carbohydrates  in 
sufficient  amount,  it  suggests  itself  that  we  should  endeavor  to  supply  the  lack  by 
other  non-nitrogenous  substances,  and  that  the  patient  should  be  allowed  a  large 
proportion  of  fat  in  his  diet.  With  regard  to  this,  experience  and  theory  coin- 
cide. Fatty  substances  are  well  borne  in  most  cases,  and  we  should  not  only 
allow,  but  urge  patients  who  are  at  all  emaciated  to  use  butter,  cream,  and  similar 
articles  of  diet.  CJod-liver  oil  is  also  frequently  employed,  and  is  even  regai-ded 
by  many  physicians  as  having  a  specific  effect.  It  may  be  stated  in  this  connec- 
tion that  for  a  time  it  was  believed  that  glycerine  might  serve  as  a  substitute  for 
sugar  (Schultzen) ;  two  to  three  ounces  may  be  given  in  a  day ;  but,  with  some 
apparent  exceptions,  its  administration  has  not  proved  especially  satisfactory. 
~  Diihring  claims  that  by  long-continued  boiling  the  carbohydrates  may  be  so 
modified  as  to  cease  to  affect  the  excretion  of  sugar  in  diabetes.  Diihring  gives 
his  patients  mainly  rice  and  fruit,  these  substances  having  previously  been  soaked 
in  water  and  boiled  for  several  hours.  His  method  also  includes  certain  other 
dietetic  and  hygienic  measures,  buj  it  has  not  yet  been  satisfactorily  tested. 

To  quench  thirst,  we  may  allow  the  patient  simple  water  or  Seltzer  water,  and 
acidulated  drinks.  If  the  thirst  be  very  troublesome,  the  patient  may  let  little 
pieces  of  ice  melt  in  the  mouth.  Tea  and  coffee  may  be  taken  with  cream,  but 
without  sugar.  In  place  of  sugar,  we  may  make  trial  of  glycerine  or  mannite. 
Milk  does  not  need  to  be  absolutely  banished,  but  few  patients  care  for  it.  Alco- 
holic beverages  may  be  allowed  in  moderation,  particularly  red  wine,  such  as 
Bordeaux,  and  light  beer.  Thirst  may  also  be  moderated  by  weak  brandy  and 
water. 

[The  dietetic  treatment  of  diabetes  is  so  important  that  it  is  desirable  to  go  more 
into  detail. 

There  is  some  discrepancy  between  the  authorities  on  this  point,  a  more  strict 
diet  being  laid  down  by  some  than  by  others.  Ralfe's  list  is  as  rigid  as  any,  and 
is  as  follows : 

To  avoid  milk  (except  very  small  quantities  for  cooking  purposes).  The  liver 
of  all  animals  (as  the  liver  of  oysters  and  all  mollusca  is  large,  and  abounds  in 
glycogen,  these  animals  must  be  forbidden),  so  also  the  interior  of  crabs,  lobsters, 
etc.  Bread,  biscuits,  rusks,  toast,  farinaceous  vegetables,  such  as  potatoes,  Jeru- 
salem artichokes,  rice,  oatmeal,  corn-flour,  sago,  tapioca,  arrowroot,  etc.  Saccha- 
rine vegetables,  turnips,  carrots,  parsnips,  green  peas,  French  beans,  beet-root, 
asparagus,  tomatoes.  Blanched  vegetables  of  every  sort,  as  celery,  sea-kale,  endive, 
radishes;  also  the  stalks  and  white  parts  of  such  vegetables  as  cabbage,  lettuce, 


9S0 


CONSTITUTIONAL  Dl 


broccoli,  etc.     Tnnts.  of  all  kinds.    Jams,  sirups,  sugars.    Certain  condlmeDUv 
iiuch  as  chutnee  and  sweet  pickles,  cocoa,  chocolate,  liqueurs,  sweet  wines. 

May  tiike  meat,  flsli,  poultry,  game,  bacon,  ham,  eggs.  Bread  and  bi*>cuils  made 
\\rith  prepared  gluten,  bran^  or  almond-flour.  Green  vegetables^  summer  cabbage, 
turnii>-tops.  spinach,  broccoli- tops,  water-cresses,  mustard  and  cress,  laver,  ssuer 
kraut,  the  green  parts  of  lettuce,  sorrel,  mushrooms.  Nuts  of  various  kinds  (exoe|ii 
chesbiuts).     Cheese. 

Flint's  list  is  more  lenient,  allowing  oysters  and  a  much  lai^r  choico  of  X9^ 
tables,  such  as  asparagus,  string  beans,  artichokes,  cauliflower,  tomatoes,  etc. 
(*' Jouiiial  of  the  American  Medical  Association,^'  July  12,  1884;  also  *'Pepper"k 
System  of  Medicine,"  vol.  ii,  page  221). 

Donkin's  treatment  by  skim  milk  exclusively  is  highly  approved  by  Tyson- 
Rhenish  and  similar  wines,  moderate  quantities  of  spirits,  or  a  malt  liquor  in 
which  the  sugar  has  been  entirely  converted  into  carbonic  acid  and  alcohol  (Bas»1l 
ale,  for  instance),  are  permitted,  « 

In  the  opinion  of  the  writer,  it  is  always  well  to  begin  treatment  with  a  very 
stringent  dietary,  which  may  he  i-elaxed  gradually  as  circunistunces  dictate.  The 
severity  of  the  ca»se  is  to  be  regarded  rather  than  the  name  of  the  disease.  The 
gluten  and  other  diabetic  flours  are  unreliable;  and  I  agree  with  Flint  that,  if 
bread  hz  allowed,  it  is  better  to  give  the  crust  of  a  French  roll  the  ingredients  of 
which  are  known.  Saccharine  may  be  used  to  sweeten  tea  and  ooffe^  jellies,  we 
cream,  and  the  like.] 

Certain  other  general  directions  are  important.  The  patient  should  take  soiB- 
rient  exercise,  Kiilz  has  determined  by  means  of  accurate  expcrimcut&  that,  other 
things  being  equals  the  assimilation  of  sugar  is  increased  upon  increase  of  musco* 
lar  activity,  with  a  consequent  diminution  in  the  excretion  of  sugar.  Practical 
experience  also  ahow.s  that  i*egular  exercise  is  extremely  beneficial.  A  proper  dlB* 
cretion  should  l)e  employed,  however;  nothing  would  be  more  injudicious  than  to 
force  a  feeble  patient  to  exhaustive  etforts.  But  if  the  patient  be  vigorous  and  well 
nourished,  he  should  be  strongly  urged  to  take  a  walking-trip  in  tlie  mountatui 
or  to  try  horse1)ack  riding  aud  the  like.  Methodical  massage  nf  the  muscles 
sometimes  hcLs  a  good  elfect. 

Proper  care  of  the  skin  is  indispensable.  Bhths,  cold  spon^ng,  and  dourhxnir 
may  be  employeil.  Strict  attention  should  also  be  given  Uj  the  teeth,  lest  they  be- 
come carious.    Thorough  ventilation  should  be  maintained,  both  day  ami  night 

Of  internal  remedies,  opium  should  be  named  first.  One  good  effect  of  this  drug 
is  that  it  lessens  the  annoying  thirst.  It  someliraes  also  cau-ses  decided  diniiuutioffl 
in  the  amount  of  urine  aud  sugar  excreted.  It  is  further  indicate<l  when  thew  is 
general  re.stlessnes.s  or  sleeplessness.  It  is  often  well  borne  by  diabetic  patients, 
even  in  laj'ge  doses.  A  i>atieut  sometimes  can  take  four  to  eight  grains  (i 
0*25-0'5),  or  even  more,  of  3pium  in  twenty-four  hours  without  any  bad  etfie 
It  is  noteworthy  that  the  alkaloids  of  opium,  such  as  morphine  and  codela, 
much  less  value  than  opium  itself. 

[If  sugar  d<jes  not  disappear  from  the  urine  under  diet  alone,  or  if  a  strict 
be  not  tolerated  for  any  reason,  opium  is  indicated.     The  drug  is  usually  well 
eratctl,  and  can  be  given  in  divided  doses  or  in  one  dose  at  bedtime.     If  the 
course  he  adopted,  one  grain  can  be  given  and  increa/^ed  until  the  sugar  eitheri 
appears  or  ceases  to  diminish  in  amount;  this  dose  varies  vdth  different  indiviii- 
uals,  but  when  reached  it  can  be  maintained  without  increase  for  a  long  time 

The  inhalation  of  oxygen  is  worthy  of  mention  as  a  remedial  measure. 

Purdy  seems  to  flho%v  that  diabetes  attains  its  highest  mortality  in  those  St 
which  combine  relatively  high  altitude  with  low  temperature.  A  residence  in 
Gulf  States  or  Southern  California  may  therefore  be  curative  or  prolong  Ufe^] 
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Belladonna,  cannabis  indica,  chloral,  and  bromide  of  potassium  are  also  given, 
but  they  are  less  efficient  than  opium.  Bromide  of  potassium  would  probably  be 
the  best  of  these,  particularly  if  there  were  a  condition  of  nervous  excitement. 

The  alkali&s,  and  still  more  the  alkaline  mineral  waters,  enjoy  a  reputation 
second  only  to  that  of  opium.  Hundreds  of  patients  visit  Carlsbad,  Neucnahr, 
and  Vichy  every  year  to  return  much  benefited.  Of  course  it  must  not  be  for- 
gotten that  it  is  not  merely  the  waters  which  produce  these  beneficial  changes. 
Other  factors  are  also  important,  in  particular  the  strict  diet,  fresh  air,  and  free- 
dom from  the  cares  of  the  household  and  business.  Why  the  alkalies  should  act 
favorably  we  do  not  know.  Griesinger,  and  later  Kiilz,  as  well  as  others,  have 
made  careful  comparisons  of  the  amounts  of  sugar  excreted  under  like  circum- 
stances, with  and  without  the  ingestion  of  bicarbonate  of  soda  or  of  Carlsbad 
water  and  similar  substances,  and  for  the  most  part  have  not  been  able  to  per- 
ceive any  benefit  from  these  remedies.  Practical  exixjrience,  however,  sliows  the 
value  of  these  alkaline  springs;  and  their  use  is  to  be  recommended,  although  the 
expectations  of  the  patient  should  not  be  wrought  to  too  high  a  pitch. 

From  a  theoretical  point  of  view,  there  is  interest  in  the  fact  that  certain  reme- 
dies which  are  antagonistic  to  fermentation  have  been  shown  by  Ebstein  and 
Miiller  to  diminish  ihe  excretion  of  sugar  in  many  cases  of  diabetes.  Chief  among 
these  are  carbolic  acid  and  salicylate  of  sodium.  The  carbolic  acid  is  given  in  the 
amount  of  ten  to  twenty  grains  (grm.  0*5-1  "5)  per  diem.  The  amount  of  salicyl- 
ate of  sodium  is  one  to  two  and  a  half  drachms  (grm.  5-10)  daily.  There  is  no 
doubt  that  these  drugs  possess  the  property  ascribed  to  them ;  but  they  are  not 
advantageous  to  the  patient,  inasmuch  as  the  general  condition  is  seldom  improved 
by  their  use.     On  the  contrary,  very  unpleasant  efl'ects  are  sometimes  observed. 

We  need  not  enumerate  all  the  remedies  which  have  been  recommended  in 
diabetes.  We  have  already  mentioned  those  that  possess  any  extended  reputation. 
We  may  therefore  merely  refer  to  certain  drugs  which  have  been  lately  introduced. 

Cantani  has  suggested  the  employment  of  lactic  acid  in  the  amount  of  one  to 
two  and  a  half  drachms  (grm.  5-10)  per  diem,  dissolved  in  half  a  pint  of  water. 
This  drug  may  perhaps  serve  as  a  physiological  substitute  for  sugar,  as  glycerine 
is  supposed  to  do  {vide  mipra),  but  it  has  no  specific  virtues. 

Certain  salts  of  ammonia,  such  as  the  carbonate  and  acetate,  are  said  to  dimin- 
ish the  excretion  of  sugar,  and  have  therefore  long  been  employed  in  diabetes, 
but  without  special  benefit. 

Iodoform  has  been  recommended  by  Moleschott  to  the  amount  of  three  to  six 
grains  (grm.  0*2-0*4)  per  diem.  It  is  said  not  only  to  diminish  the  amount  of 
sugar  in  the  urine,  but  also  to  alleviate  other  symptoms.  Arsenic,  tincture  of 
iodine,  and  quinine  have  also  been  employed;  and  we  may  mention  that  even 
electricity  has  been  tried — we  need  hardly  say,  in  vain. 

It  is  evident,  in  brief,  that  the  best  mode  of  treating  diabetes,  at  least  according 
to  our  present  knowledge,  is  by  regulating  the  diet,  and  that  it  is  well,  in  addition, 
to  recommend  the  employment  for  a  time  of  the  above-mentioned  mineral  waters, 
with  opium  and  other  internal  remedies  to  combat  special  symptoms.  The  treat- 
ment of  such  complications  as  phthisis  or  cutaneous  eruptions  need  not  be 
described  here. 

In  diabetic  coma,  camphor  or  ether,  subcutaneously,  should  be  employed, 
together  with  lukewarm  baths  and  douching.  As  it  is  possible  that  the  coma 
may  be  due  to  poisoning  from  the  acids  in  the  blood  (vide  atipra),  we  should  also 
try  bicarbonate  of  sodium  in  large  doses,  and  in  some  cases  use  intravenous  in- 
jections of  a  three  to  five  iHjr  cent  solution,  or  give  it  subcutaneously;  but  the  effi- 
ciency of  such  treatment  remains  to  be  decided.  Experience  thus  far  is  not  very 
encouraging  for  further  trials. 
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DIAB£T£8  IKSIPrDUa 

Befinition  and  £tialogy. — In  tlie  preceding  chapter  a  distinction  was  dmwn 
between  dialwitcs  nirllitiLs  and  the  symptomatic  condition  termed  glycosuria. 
There  is  a  similar  distinction  to  be  made  between  diabetes  insipiduB  and  poljTinuL 
Polynria  m  an  increase  in  the  volume  of  urine,  and  mainly  in  the  amount 
water  excreted  by  the  kidneys.  It  is  a  symptom  which  may  be  produced  in 
different  ways.  In  the  first  place,  it  is  a  natuhil  eonsequejice  of  the  ingestiuo 
large  amounts  of  water,  or  of  tlio  absoiiittion  of  serous  eflTusions ;  it  also  ooaan  in 
certain  diseases  of  the  nenrous  system,  espei'iaUy  of  the  medulla  and  cereMlnBi; 
it  is  also  occasionally  seen,  as  we  have  had  opportunity  to  ol>aerre,  in  dtraok 
hydrocephalus,  and  is  a  not  very  infrequent  phenomenon  in  hysteria.  iMrge 
amounts  of  urine  are  also  secreted  in  certain  renal  dlseasas  (interstitial  nephhti» 
and  amyloid  degeneration)^  and  often  during-  convalescence  from  acute  disonspiv 
such  as  t>i>h(>it1  fever,  or  after  the  ingestion  of  certain  drug:s,  called  diuretics^ 

Dialietes  insipidus,  on  the  other  hand,  is  a  disease  wliich  may  develop  tdio 
IKithically  in  people  otherwise  perfectly  Itealthy,  Its  aetiology  is  uuloioi 
It  occasionally  seems  to  be  excitetl  by  cmntionul  disturbance,  conciissiiDn  or 
injury  of  the  bitiin,  or  some  previous  acute  dis«^ase,  such  as  typhoid  or  typhi 
fever,  malarial  i*rjisoniug,  and  cerebrospinal  meningitis.  The  disease  aometitnri 
appears  in  the  syphilitic,  and  may,  therefiire,  in  many  instances,  be  due  to  syphilis. 
Patients  frequently  state  that  their  sjTiiptoms  begun  immtHiiately  after  drti 
a  very  large  amount  of  some  fluid,  as  on  a  very  hot  day  or  after  a  long 
In  such  crises  the  assumption  is  a  prolwible  one  that  the  primary  symptom 
polyuria,  but  an  abnoiinally  great  thirst  (polydipsia),  the  increase  in  urtiuf^ 
secretion  being  a  residt  of  the  large  amount  of  water  ingested.  Finally,  the  dil' 
ease  may  be  hereditary  {vide  infra).  The  true  nature  of  diabetes  iuaipidu»  * 
entirely  unknown  to  us. 

The  view  which  seems  most  probable  of  any  is,  that  some  nervous  di^turbaocv 
is  its  direct  cause.  In  support  of  this,  we  have  the  appearance  of  a  *^ symptomatx 
diabetes  insipidus"  in  connection  with  organic  disease  of  the  brain  (in'cf^  sii|atlji, 
and  the  fact  that  polyuria  may  Ije  artificially  excited  by  injury  to  a  defimte  igiol 
in  the  flfx)r  of  the  fourth  ventricle  or  by  section  of  the  vagus  nerve.  DiKbtfBi 
insipidus  presents  a  most  stfikin*?  analogy  with  dial>eles  mellitus.  Thta  is  showA 
both  by  the  similarity  in  aetiology  and  symplomat<dogy,  and  still  more  by  the  fact 
that  iTceasionally  one  disease  merges  into  the  other. 

Diabetes  insipidus  is  a  disease  of  very  infrequent  occurrence,  and,  at  least  in 
Germany,  is  decidedly  less  often  seen  than  diabetes  mellitus.  Most  |>atients  air  b 
young  adult  or  middle  life.  Males  are  somewhat  more  liable  to  the  disease  ihtm 
fenmles. 

Clinical  Hirtory.— Diabetes  insipidus  may  be  developed  gradually  or  with  coo* 
siderable  abruptness;  the  latter  case  is  especially  frequent  when  there  bsocno  defi- 
nite  cause,  such  as  the  ingestion  of  a  large  amount  of  liquid,  or  traximatism. 

Tiie  essential  and  characteristic  symptom  is  an  increase  in  tlie  volume  of  urine. 
This  is  usually  very  ronsidei*able.  Often  eight  or  ten  quarts  (8000  to  lO,C»no  c  r.» 
are  excreteti  io  twenty-four  hours,  and  cases  have  even  bc^en  reported  where  tli* 
amount  reached  the  almost  iucredible  volume  of  tliirty  to  forty  quarts  tlttr^M)*  ^ 
a  healthy  person  and  a  sufferer  from  diabetes  insipidus  are  each  given  tb''  ^wmm 
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amount  of  water  in  food  and  drink,  the  sick  man  will  excrete  more  urine  than  the 
healthy.  In  color  the  urine  is  very  pale,  and  sometimes  almost  like  water.  The 
specific  gravity  is  very  low,  being  usually  1004  to  1002,  or  even  1001.  The  reaction 
is  slightly  acid,  sometimes  almost  neutral. 

The  percentage  of  solid  constituents  in  the  urine  is,  of  course,  trifling.  The 
total  amount  of  solids,  however,  corresponds  perfectly  with  the  ingesta,  or  indeed 
is  even  somewhat  above  normal.  The  amount  of  urea  in  particular  seems  to  be 
increased,  but  it  has  also  been  stated  that  other  constituents  of  the  urine  have  been 
excreted  in  abnormally  large  amounts — ^namely,  phosphoric  acid,  sulphuric  acid, 
lime,  and  kreatinine.  Inosite  has  been  found  in  the  urine  by  Strauss  and  other 
observers,  so  that  it  has  even  been  proposed  to  give  diabetes  insipidus  the  name  of 
"  diabetes  inositus,"  in  distinction  from  diabetes  mellitus.  Inosite  is  not  invariably 
present,  however,  in  the  urine  of  diabetes  insipidus.  In  cases  of  true  diabetes 
insipidus,  albuminuria  is  extremely  exceptional. 

Another  important  symptom  is  the  excessive  thirst.  To  make  up  for  the  great 
loRs  of  water  by  way  of  the  kidneys  the  patient  is  obliged  to  drink  great  quantities 
of  liquid,  and,  indeed,  it  is  always  found  that  the  amount  of  water  ingested,  in  the 
way  of  drink  and  solid  food,  somewhat  exceeds  the  total  volimie  of  urine  excreted. 
Despite  this,  the  tongue  is  usually  dry,  as  is  also  the  skin,  the  insensible  perspira- 
tion being  considerably  below  the  normal  amount.  The  furunculosis  seen  in  dia- 
betes mellitus  is  exceptional  in  diabetes  insipidus.  The  same  is  true  of  pruritus  and 
balanitis.    Occasionally  profuse  salivation  has  been  associated  with  the  disease. 

Symptoms  referable  to  the  various  internal  organs  are  few.  Cataract  has  been 
occasionally  observed,  but  it  is  much  less  frequent  than  in  diabetes  mellitus.  The* 
same  may  be  said  of  pulmonary  tuberculosis.  In  most  cases  the  appetite  is  not 
excessive.  The  bowels  are  regular  or  slightly  constipated.  There  is  seldom  much 
gastro-intestinal  disturbance,  unless  from  some  chance  complication.  The  sexual 
functions  are  usually  unimpaired. 

The  general  health  is  considerably  a£Pected  in  cases  of  any  severity.  Tlie 
patient  becomes  emaciated,  languid,  and  feeble,  and  has  no  inclination  to  mental 
or  physical  exertion.  Sleep  is  often  disturbed,  the  mind  depressed.  The  tempera- 
ture is  normal,  or  even  a  trifle  below  normal,  probably  as  a  result  of  the  large 
amount  of  cold  water  drunk. 

Diabetes  insipidus  Ls  a  very  chronic  disease.  If  there  is  no  serious  complication 
it  may  last  for  decades,  yet  there  are  cases  that  run  a  more  rapid  and  unfavorable 
course.  Sometimes  there  are  considerable  vicissitudes  in  the  condition  of  the 
patient,  in  part  dependent  upon  external  circumstances  and  in  part  apparently 
spontaneous.  In  case  some  intercurrent  acute  disease  develops  there  may  be, 
during  its  continuance,  a  considerable  diminution  in  the  amount  of  urine  excreted. 

The  termination  is  usually  unfavorable.  Recovery  is  extremely  rare.  In  the 
more  fortunate  cases  the  condition  finally  becomes  stationary,  and  the  {mtient 
attains  to  advanced  years.  Sometimes,  however,  death  occurs  more  prematurely, 
being  usually  hastened  by  phthisis  or  some  similar  complication. 

Weil  has  lately  contributed  to  our  knowledge  of  this  disease  the  results  of  an 
accurate  study  of  its  hereditary  and  apparently  cc^ngeuitul  variety.  Weil  narrates 
the  history  of  a  family  in  which  marked  polyuria  and  corresponding  polydipsia 
appeared  in  numerous  members  for  several  generations.  These  persons  all  enjoyed 
excellent  health,  with  this  exception ;  and  most  of  them  attained  old  age.  We 
hardly  need  to  emphasize  the  fact  that  this  form  of  the  disease  is  radically  differ- 
ent from  the  ordinary  acquired  variety.  Perhaps  its  true  cause  is  an  abnormal 
congenital  permeability  of  the  glomeruli,  but  we  liave  no  certain  information  in 
regard  to  it. 

Post-mortem  Appearancet. — Such  lesions  as  have  been  found  in  diabetes  insipi- 
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tins  are  ufnially  tbe  re^sult  of  fortuitous  c^implications,  sueli  as  tuberculosis,  carci* 
noinaj  and  pneumonia.  There  are  but  very  few  changes  referable  directly  to  the 
disease  itself:  amon^  these  are  eiilar^meut  of  the  kidneys  and  dilatation  of  tbe 
ureters.  In  rare  instances  a  possible  cause  for  the  sjnnptonia  has  been  found  in 
some  lesion  of  the  central  nervous  system,  but  tliese  were  properly  cases  of  8yTni> 
toniatic  polyuria  and  not  of  g:euuine  diiilx'tes  insipidus.  Instances  of  tliis  sort  tu* 
seen  in  connection  with  tumors  or  inflammatory  changes  in  the  medulla  or  cere- 
bellum, aud  exostoses  at  the  base  of  the  skull. 

BiagnoaiiL— The  characteristic  urinary  phenomena  usually  render  the  dia^osis 
of  <liabetes  insipidus  an  easy  matter.  It  is  of  course  necessary  to  exclude  such  dis- 
eases as  might  occasion  symptom atic  polyuria  (vide  mipra)  ;  but  this  is  ^Idom 
difficult  if  we  make  a  cai^ul  physical  examination  and  carefully  consider  all  I  he 
attendant  symptoms.  The  differential  tiiaofnosis  between  diabetes  insipidus  and 
diabetes  mellitus  can  nlinost  invariably  l>e  made  by  means  of  the  unnometer.  If 
the  sp4*cilic  g-mvity  is  below  normaL  it  is  scarcely  necessary  to  test  for  sugrar. 

Treatment. — No  special  injunctions  with  regard  to  diet  are  required.  It  would 
of  course  be  a  mistake  to  forbid  the  patient  to  assuage  his  excessive  thirst;  but  we 
may  possibly  lessen  the  amount  of  water  drunk  by  prescribing  bits  of  ic<?.  or 
lemonade  and  other  acid  drinks.  Opium  sometimes  lessens  both  the  thirst  and  the 
amount  of  urine  excreted.  It  is  also  important  that  the  skin  should  be  well  cured 
for  by  means  of  baths  and  friction,  and  evci-y  eflPort  should  be  made  to  promt>te 
the  general  vigor  of  the  patent.     He  should  have  nourishing  foo<l  and  good  air. 

Numerous  internal  remedies  have  been  recommended  as  specitic,  but  few  nf 
these  have  won  any  great  reputation.  Valerian  appears,  on  the  whole,  to  be  the 
most  efficient  drug,  and  may  be  given  in  powder  or  infusion  to  the  amount  of 
one  to  two  and  a  hal  f  drachms  (grra.  r>-10)  per  diem.  Ergotine  may  also  be  tried. 
Carbtilic  acid,  salicylate  of  sodium,  and  nitric  acid  have  l«jen  said  to  prt>ve  l)euofi- 
cial.  It  is  also  said  that  galvanization  of  the  medulla  and  up|>er  part  of  the  spinal 
cord  sometimes  accomplishes  gwxl  results. 

Occasionally  we  may  find  an  appai-ent  cause  for  the  disease  and  endeavor  to 
remove  it.  If  there  is  a  suHpicion  of  s.>i)hilis,  mercurial  inunctions  should  be 
tried.  Sometimes,  as  we  can  conlinn  by  our  own  experience,  they  have  an  ex- 
cellent effect.  Of  course,  where  there  is  symptomatic  poljniria.  the  primary  dia- 
ease,  siich  ns  hysteriiu  demands  treatment. 

[Da  Costa  and  othei*s  report  very  good  results  as  following  the  administi 
of  ergot.] 
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GOUT. 

.ffitiolog^.^Tliomas  Sydenham  was  the  first  to  wi'ite  a  careful  clinical  descriiv 
tion  of  gout.  He  himself  suffered  fix>m  the  disease  for  about  forty  years,  and  has 
given  a  detailed  description  of  his  own  case  in  the  treatise  which  he  publLshed  in 
1683,  under  the  title  ''Tractatus  de  podagra  et  hydrope."  It  was,  however,  Wol- 
laston  who,  in  17i>7.  threw  the  first  light  upon  the  peculiar  anomaly  of  tissue-mela- 
moi-phosis  which  exists  in  this  disease.  He  demonstraterl  that  the  gout  ^ 
found  in  (lie  joints  and  other  parts  of  the  lx>dy  are  mainly  uric  acid, 
time  an  all-iniiK>rlant  point  with  reganl  to  the  nature  of  the  disease  ha 
relation  Ijctweeu  tlie  s;^Tnptoms  of  gout  and  disturbances  in  the  manuf.'i.  J, 

excretion  of  uric  acid*     In  184S  Garrfxl  showed  that  in  gout  the  blood  coi  n' 

excess  of  uric  acid,  and  that  the  excretion  of  uric  acid  by  the  kidneyh  is^ijimifc- 
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Lsbed.  He  was  thus  in  a  position  to  frame  a  theory  consistent  with  all  the  clinical 
fat'ts.  Numerous  investigations  have  been  undertaken  since  his  day ;  but  we  still 
remain  with  regard  to  gout  in  a  jwsitiou  analogous  to  that  which  wu  hold  toward 
dialMjtes.  We  are,  it  is  ti'ue,  in  the  possession  of  a  considerable  Dumber  of  well- 
established  facts  relating  bii  it,  but  we  do  not  know  why  the  normal  chemical  pro- 
cesses are  disturbed,  and  are  unable  to  explain  the  connection  between  the  various. 
phenomena  obsei'ved. 

Clinical  experient^  has  taught  us  cerUdn  remote  causes  of  gout,  first  of  which 
comes  heredity.  About  fifty  per  cent  of  all  cases  occur  in  patients  whose  families 
have  already  sutfei'ed  from  the  disease,  and  it  is  sometimes  possible  to  trace  this 
transmitted  taint  Ihrtmgh  many  gc*ueralions.  It  is  decidedly  more  apt  to  poas 
down  thi-ough  the  male  mend}ei"s  of  the  family  than  thixiugh  the  female. 

Next  in  importance  to  hennlitary  influences  is  the  mode  of  life.  From  time 
immemorial  this  has  heon  regarded  as  an  exciting  cause  of  the  discise.  It  ha« 
been  a  matter  of  universal  belief  tliat  over-feeding,  and  especially  tlie  ingestion  of 
t<x>  lar^re  a  quantity  of  albuminoids,  is  strongly  pnivocative  of  the  disease.  The 
same  opinion  has  been  beld  with  ivgard  to  ixji-sistent  over-indulgence  in  alco- 
holic beverages.  Seneca  ivlutes  that  at  the  time  of  the  decay  of  the  Roman 
Empire^  women  practiced  such  excesse^s  that  they  were  as  subject  to  gout  as  the 
men,  and  an  old  verse  runs:  "  Wine  is  the  father  of  gout,  feasting  is  its  mother, 
and  Venus  is  the  midwife."  This  view  is,  however,  an  exaggerated  one.  It  can 
not  Ix^  denietl  tliat  there  is  some  truth  in  it,  but^  on  the  otiier  hand,  gout  is  not 
exclusively  an  ''arthritis  of  the  rich.^*  It  occurs  also  among  the  ix>or,  who  have 
had  only  tot*  little  acquaintance  with  the  [ileasui-es  of  the  tattle;  and  many  a  bon 
vivant  has  reached  old  age  without  ever  experiencing  pmn  in  his  great  toe, 

[Gout  is  a  dis^tse  so  much  moi-e  common  in  England  thun  in  Crerouiny  or  this 
country  that  English  opinions  in  regard  to  it  are  deserving  of  especial  weights 
The  most  commonly  a«.*eepte<:l,  though  by  no  means  the  only,  view  as  to  its  natui'e 
is  that  it  depends  on  defective  oxidation,  wliich  may  be  brought  about  in  two 
ways:  either  by  the  ingestion  of  more  fo(xl  than  can  bo  properly  oxidized,  or  by 
the  presence  of  such  contiitions  that  even  a  moderate  supply  of  fo4Kl  can  not  be 
worked  up  and  undei'go  its  pr<>|)er  transformations.  This  theory  will  account  for 
gout  in  the  pwir  as  well  as  hi  the  rich. 

TheiT'  can  be  no  question  that  the  use  of  malt  liquors,  especially  in  the  stronger 
forms,  consumed  sil»  enormously  in  England,  is  much  more  favorable  to  the  devel- 
opment of  gout  thftn  is  the  use  of  distilhHi  spirits;  so  also  the  stronger  wines — 
such  as  povU  sherry.  Mtuleira,  and  the  heavy  Burgmulies — are  more  dangerous 
than  are  tlie  lighter  and  more  acid  wines  of  France  and  Germany.  In  this 
country  gout  is  becoming  more  common,  a  fact  which  may  be  fairly  explained  by 
the  accumulation  of  wetdth  and  the  consequent  growth  of  luxury.] 

There  is  a  noteworthy,  although  mj^terious,  connection  between  gout  and 
chroni<r  lead-poisoning.  The  fact  is  well  established  that  persons  who  have  to  do 
with  lead,  such  an  type-setters  and  hmiso-paiuters,  are  subject  to  genuine  gout 
with  de]^KJsits  of  iu"ic  acid  in  the  joints. 

With  regai'd  to  still  other  alleged  setiological  factors,  confirmatory  evidence  is 
lacking.  Possibly,  however,  when  the  foundation  for  the  disease  is  already  laid, 
an  attiick  may  be  excited  by  certain  determining  causes — namely,  trauma,  taking 
c-old,  errors  in  diet,  and  mental  emotion. 

The  geographical  distribution  of  gt>ut  is  remarkably  unequal.  Tlie  disease  is 
much  more  frequent  in  England  tlum  in  Germany,  although  in  the  latter  coimtry 
certain  regions  appear  to  be  more  affected  by  it  than  others.  In  I^i^isic,  in 
Saxony  genei'ally,  and  in  Bavaria,  gout  is  decidedly  rai'e. 

Gout  is  rarely  .seen  in  young  pei^ons.     It  is  a  disease  of  advanced  life,  rarely 
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appearing  previously  to  the  fortieth  year.     Men  are  much  more  often  attacked 
than  are  women. 

Clinical  Hifitory.— Gout  may  pr<jduce  symptoms  in  many  different  orgaoft;  but 
its  effect  up<m  the  joints  is  so  characteristic  that  the  ai-thritic  distxirbance  has 
been  termed  ''normal  or  regular  gout>"  in  oontitulistiuction  from 
internal  jjout."  Thi.s  distinction  is  of  course  an  artificial  one,  for  tlie  various  pho 
nomena  of  gout  present  the  most  manifold  gradations  and  trjuisitious.  It  will, 
however,  be  advantageous,  in  attempting  to  gain  a  practical  insight  info  the  mri 
ous  symptoms  of  the  distjase,  if  we  first  discuss  the  so-called  "  t>7>icul  atUtdc  dt 
gout,"  subsequently  appending  a  description  of  the  other  manifestations  of  the  di§- 
case.  Furthermore,  the  i-egular  attack  of  gout  is,  in  at  least  a  majority  of  ctutn 
{vide  infra),  the  lir.st  and  earliest  symptom  of  the  di>*ease. 

1.  The  typical  attack  of  gout  is  seldom  abrupt.  It  is  usually  preceded  for  a 
longer  or  nhurter  period  by  certain  pi-emoEiitory  symptoms,  the  meaniniK  of 
which,  though  not  evident  to  one  who  is  alxjut  to  suffer  fi^m  his  first  attack,  » 
Butlieieutly  vlam'  to  more  experienced  patientis,  particularly  as  ca^li  individual 
case  is  apt  to  prt^seut  a  marked  siinilarily  in  llie  prodroinata  of  the  ^parate 
paroxysms.  These  pi^mouifcory  symptoms  vary  in  different  irtdividuals.  dome' 
times  tliey  consii*t  in  dysj)eptic  disturliances  ;  sometimes  in  a  feeling  of  languor 
and  mental  depression  ;  very  often  in  dragging,  muscular  pains  or  cramps  in  the 
CH Ives  of  the  legs;  or  agiiin  in  slight  feverisliiieas,  with  chilline.*«,  sense  of  hail, 
and  pei'spir.ition.  Ou  the  other  hand,  it  must  be  confessed  that  a  patient  may 
feel  unusually  well  just  before  an  attack. 

Tlie  attack  is  nf»tic<:raltly  apt  to  begin  in  the  night-time,  or  very  early  in  the 
morning.  The  patient  in  tiwiikened  by  a.  sudden  and  very  violetit  puin  in  ^^il^^ 
metatarstj-phalangeal  joint  of  one  of  the  great  toes  ("podagra").  Tlie  joifl^^l 
becomes  .swollen,  the  sk'in  over  it  red,  hot,  and  tense,  the  veins  in  the  neighbor 
hood  distended.  At  the  same  time  there  m  chilliness  and  mo<lerate  fever,  Thi» 
conditiou  persists  till  morning-  Then  the  paiu  is  almost  sure  to  ubfite,  the  tertr 
to  remit  at  the  aanxQ  time  that  sweating  l^^gius,  and  the  patient  to  foci  tolerably 
well  during  the  day.  The  joint,  however,  iixsniains  swollen,  with  inflamnuition 
and  cetlema.  The  next  night  tlie  pain  l>egins  again,  and  there  is  a  fresh  fevw; 
and  these  alternations  arc  reix'atcd,  as  a  ruk\  for  tliree  to  ten  days.  Even  whw» 
the  attack  is  more  persistent  thau  this,  the  pain  is  usually  much  less  severe* 
tlie  first  two  or  three  nights.  After  that  time  it  gniduall}'  abates  ;  and  it  i^ 
monly  .said  that  an  attack  is  brief  in  proportion  to  the  violenbe  of  its  flret  s^  ; 
toms.  When  the  pain  ceases,  swelling  soon  disapiiears,  the  skin  und*rgu*t>  u 
slight  desquamation  and  resumes  its  nornial  appearance,  the  general  health  oi 
the  patient  rapidly  improves,  and  he  is  often  ftmud  to  be  much  better  after 
attar;k  than  he  was  before. 

For  theoretical  puriH>ses  (ride  infra)  it  would  be  very  advantageous  to 
a  moi-e  ftceurate  knowledge  of  the  condition  of  the  urine,  and  in  jxirticular 
excretion  of  uric  acid  during  the  attack.    As  yet,  however,  there  have  been  few 
ful  investigjitjons  made.     Oarrod  has  made  a  very  important  observation,  -w 
has  been  continued  by  Cantani :  it  Is,  tliat  the  amount  of  uric  acid  excreted  i' 
ishes  several  days  before  the  commencement  of  an  attack,  and  remains  diminisn^M 
dunng  the  attack.    Subsequently  to  the  attack  the  exci-etion  of  lunc  acid  is  said  to 
be  above  normal,  wliile  the  amount  of  uric  acid  in  the  bloorl  varies  in  precisely 
the  opposite  way — that  is,  duriiig  the  attack  it  is  increased,  and  nft^'r,  it  is  dtmift- 
ish?d.     It  has  not  yet  been  determined  how  far  this  variation  in  the  excretioo  of 
m"ic  acid  imiy  1«  referable  to  the  altered  diet  of  the  patient,,  and  how  far  In  a 
diminishetl  formation  of  uric  acid  or  a  deposition  of  that  substance  in  the  diseawd 
joints  {vide  infra). 
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If  there  has  been  one  attack  of  gout,  there  are  almost  sure  to  be  others.  They 
come  sooner  or  later,  at  regfular  or  iri'egiilar  iuter\^ls,  and  separated  by  weeks, 
months,  or  even  years.  The  attacki^  ifciir  at  louj^^  intei'vals  in  mild  cases,  more 
frequently  and  at  gradually  diniinishmg  intervals  in  the  severe.  Spring  and 
autumn  are  I'egarded  as  the  time  when  attacks  of  grnit  are  most  apt  to  occur.  In 
these  subsequent  attacks  the  great  toe  still  I'emains  the  part  most  constantly  and 
severely  affected  ;  but  other  joints  may  also  suffer— for  example,  the  wrist,  the 
knee,  or  the  shoulder.  Sometimes  traumatism  or  scime  previous  affection  of  the 
joints — such  iis  rheimiatism — apparently  determines  the  localization  of  the  gouty 
disturbance.  Ln  each  attack,  the  trouble  is  usually  confined  to  a  single  joint.  It 
is  only  in  exceptional  or  advanced  caises  that  several  joints  are  simultaneously 
invaded. 

Thii  longer  the  disease  has  lasted,  the  less  typical  are  (he  separate  attacks. 
Thei-e  may  no%v  be  less  suffering  at  the  time  of  an  attack  ;  but  the  articular 
cliangc^  are  more  persistent.  There  are  symptoms  referable  to  other  parts  of  the 
body  ;  and  the  gout  gi*adually  passes  into  its  second  chronic  or  "atonic"  stage. 
Occa-sionally  the  disease  Is  irregular  and  atypical  from  its  incipiency  ;  imd  the 
tirst  manifestations  may  not  be  arthritic,  but  referable  to  the  kidneys  (ride  infra) 
or  other  organs. 

2.  Atypical  Gout.  Gouty  Disturbance  of  other  Parts  than  the  Joints, — Gout 
may  affect  the  mucous  membranes.  A  gouty  dyspepsia  is  verj^  fr^iuent.  Its 
symptoms  are  more  or  less  severe.  The  gouty  are  also  subject  to  intestinal 
catai'rh  of  varying  severity,  and  to  bronchitk  and  conjunctivitis,  as  well  as  to 
catarrh  of  the  urinary  organs.  Ebstein  regards  "gouty  gonorrhtj?a"  as  e*isen- 
tially  a  catarrh  of  the  excretoiy  ducts  of  the  pi-ostate  gland.  It  is  not  an  easy 
matter  to  explain  why  these  various  forms  of  catarrh  should  occur  in  gout.  They 
may  be,  some  of  them,  complicatifras.  In  tether  Civses  they  are  doubtless  the 
result  of  pas.sive  congestion,  due  to  cardiac  failure  {vide  infra) ;  but  in  still  other 
instiinces  it  must  be  confaswsed  that  they  &v&  apparently  due  to  the  toxic  influence 
of  the  accumulated  uric  acid. 

[My  experience,  though  far  more  limited  than  that  of  Draper,  nevertheless 
leads  me  to  i>elieve,  as  he  docs,  that  the  irregular  forms  of  gout  are  by  no  means 
uncommon  in  women  as  an  inhei'itance  from  a  previous  generation.  The  mani- 
festations in  some  of  these  ca.scs  are  si>  ill-dctiued  that  ft  diagnosis  may  be  dilheult 
without  a  knowledge  of  the  family  history  ;  in  other  cases,  more  or  less  deforojity 
of  the  smaller  joints,  or  slight  recuri'ent  swellings  of  those  piirtjs,  throw  much 
light  on  the  condition  underlying  the  symptoms.] 

I  nil  am  mat  ion  of  serous  m  em  branes^f or  example,  of  the  pleura— also  occurs  ; 
and  thei-e  may  be  pneumonia.  The  skin  not  infrequently  suffers  from  acute  or 
chronic  eczema,  which  stimetimes  appears  to  be  referable  directly  to  the  gout. 
Keratitis,  iritis,  and  other  inflammatory  disturbances  of  the  eye  are  also  said  to  be 
cau.sed  dii'ectly  by  gout.  Cirrhosis  of  the  liver  has  been  re[)eatiHlly  found,  and  la 
perhaps  referable  to  the  action  of  the  uric  acid  ujion  the  hepatic  pm-enchyma. 
By  far  the  most  important  of  all  these  gouty  manifestations  are  referable  to 
the  kidneys  and  to  the  circulatory  system.  The  disorder  of  the  latter  is  stmit*- 
times  symptomatic  of  the  renal  trouble,  but  in  other  instances  it  occurs  inde- 
p?ndently  of  it.  Tliere  may  be  severe  gouty  arthritis  for  years  without  nny  h^sicm 
of  the  kidneys  ;  but  tliis  is  exceptiomil.  In  severe  citses  of  gcmt  it  is  the  rule  that, 
sooner  or  later,  symptoms  of  renal  disorder  present  themselves.  The  so-called 
'' gouty  kidney  "  is  a  form  of  chi-onic  interstitial  nephritis.  However  important 
this  complication,  its  symptoms  do  not  need  to  be  discussed  hero,  as  they  are  pre- 
cisely similar  to  tho.se  seen  in  ortlinary  cases  of  contracted  kidney  {vide  page  856, 
et  seq.).    The  distinctive  symptom  of  this  disturbance  is  albuminuria  ;  and  the 


088 


CONSTITUTIONAL  DXSEASEa 


gradually  developing  secondary  hypertiophy  of  tbe  left  veutricle  is  the  ptrot  <m 
which  turns  the  whole  futiu'^ course  of  the  disease.  So  long^  as  the  heart  remuiu 
capable  of  performiu^  its  fujictious,  the  condition  of  the  patient  will  probnklT 
remain  endurable  if  not  actually  comfortable.  Finally,  however,  conipen»atiuti 
is  sore  to  become  iiujjaired  ;  and  then  appear  oedema,  dyspnrea,  debility,  and 
emaciation — in  short,  all  the  familiar  symptoms  of  cardiac  failure,  A  speedj 
end  may  be  brought  abf>ut  by  uraemia,  or  cerebral  embolism,  or  hsemorrhage ; 
but  in  other  cases  the  patient  suffers  for  years,  both  from  the  heart  disease  wad 
from  fiTsh  artliritic  attacks. 

The  cardiac  hyijerlrtjphy  jui?t  mentioned  is  the  result  of  the  contrat'ted  kiilney, 
Otlier  disturbancps  of  the  circulatory  system  appear  to  be  referable  directly  to  ll 
goiit  itself.     Among  these  are  chrr>uic  cndoc^irditis  or  my«;)cai\Uti.s,  and  perhai 
certain  *' functiunal'' symptoms,  such  as  x>alpitotiou  and  angina.     An  im] 
symptom  is  chronic  endarteritis  or  arterio-sclerosis.     This  is  often  seem  in  goal 
subjects,  and  in  niiiny  instances  seems  to  be  immediately  connected  with  the  goi 
Sometimes,  also,  there  are  gouty  lesions  of  the  veins,  such  as  x'aricosities  or  throne* 
Ixisis,     Of  course,  these  changes  in  the  blood  vessels  may,  in  their  turn,  give 
to  various  disonlei-s. 

In  a  few  very  rare  instances  gout  seems  to  attack  the  brain  and  spinal  cui^ 
Usually,  however,  tlie  nervous  disturbances  seen  in  gout  are,  as  alrL-ady 
symptoms  of  ura?mia,  or  of  circulatory  disturbanco.  and  the  like.     The  pal 
may  also  have  certain  functional  nervous  tax>ublee,  like  neuralgia  or  xni{ 
The  direct  cause  of  these  is  seldom  evident. 

The  joints,  despite  fretpient  uttiicks,  may  yet  maintain  an  almost  normal  ap| 
ance,  Inasmuch  as  the  tu'ute  iutlammatoiy  changes  completely  vtuiish  after 
separate  attack.     They  may,  however,  imdergo  ijermunent  enlargement  and 
formity  from  gouty  concretions  {k>phi  arfhrittci).     In  numy  instances  sii 
mas-ses  can   be  felt  here  and  there  in  the  muscles  and  tendons^  the  skin 
instance,  of  the  eyelids),  and  quite  often  in  the  external  ear.     They  csonsist 
tially  of  accuuitilatious  of  urates  (vide  infra).     Occasionally  these  con< 
break  externally,  discharging  a  thick  x>us  nihigled  with  urates,  and  forming 
lent  ulcci-s,  slo\v  to  heal.     Sometimes  atmtispheric  germs  thus  find  ingrcafli 
the  system,  and  give  rise  to  phlegmon. 

It  should  Ije  stated,  in  conclusion,  that  g<Hit  may  lie  complicated  with  other  i 
eases.     Tims,  it  may  Im^  as-sociated  with  renal  ctdculi,  and  sometimes  willi  din) 
raellitus  (ride  mtpra). 

Anatomical  and  Chemical  Changes  in  Gout  Theory  of  its  Nature.— The 
tial  anatomiciil  lesion  in  gout  consists  of  an  abundant  deposit  of  crystalline  i 
in  the  tissues.  This  is  most  evident  in  the  affected  joints,  the  cari'  " 
faces  of  which  are  often  completely  covei*ed  with  white,  chalk-like 
severe  cases  the  same  appearance  may  alsrj  be  presented  by  the  articulai* 
tendons,  and  bursie,  while  there  are  at  the  same  time  numerous  concrelioiis 
urates  here  and  there  beneath  the  skin.  These  dei>osits  are  mainly  ctmifKi 
acid  scnlic  urate,  with  traces  of  calcic  urate,  calcic  phosphate,  and  sodic  chlci 
Ebstein  has  lately  explained  how  these  colh^tions  are  formed.  He  found  that 
depositir>u  of  uric  acid  is  invariably  preceded  I >y 'x  necrosis  of  the  tissues.  The 
uric  acid  while  still  in  .solution  acts  as  a  chemical  irritant  uptm  the  <*firtilH«**  here 
and  there,  and  thus  prfMluces  necntsis,  whereupmi  the  urates  are  <i  !  oi 

and  deposited.     Then  a  set'ondarj.-^  inflanunation  develops  around  ■*-» 

necwsis.  By  ligaturing  tbe  ureters  in  fowlsi,  Eljstein  succeeded  in  artiHcially  prcv 
ducing  similar  changes. 

The  nephritis  of  gout  corresponds  in  its  pathological  appearances  to  thai  o(  the 
true  contracted  kidney  .^  with  one  e.^oeption ;  the  organs  usually  present  deposits  ol 


uric  acid  or  urates,  in  stripes,  both  in  tbe  luineu  of  the  urinary  tubules  and  also 
in  the  epithelial  cells  and  the  intei-stitial  tLssue.  In  the  cunnectire  tissue  it  is 
probable  that  a  necrosis  pi-ecedes  the  deposit. 

The  lesions  presented  by  the  heart,  blood- vessels,  and  JTOiaining  parts  of  the 
body  are  not  especially  characteristic  of  the  disease.  The  blood  of  gouty  subjects, 
as  Garrod  demonstrated,  contains  an  excess  of  uric  acid. 

There  are  many  theoretical  questions  which  reiuain  unanswered :  Whether  in 
this  diiiiease  there  is  an  over-production,  or  mertdy  a  defective  excretion  of  uric 
acid  i  What  the  true  cause  of  this  stmngii  anomaly  in  nietamor|jhosis  may  be  i 
What  conditions  are  essential  to  the  ciystallizing'  out  of  uric  ucid  in  the  tissues  ? 
Why  certain  parts,  particularly  the  joints,  and  still  more  particularly  the  first  joint 
of  the  great  toe,  are  e«<pecialily  liable  to  suffer  ?  And,  finally,  What  circumstances 
decide  the  course  of  the  disease,  and  determine  its  sepiimte  attacks  ?  Not  one  of 
these  questions  has  been  satisfactorily  answered.  The  fact  that  gout  is  pixuie  to 
attack  iudi\iduals  who  have  led  a  luxurious  life  has  led  to  the  belief  that  in  every 
case  of  giout  the  ingesta  are  not  completely  oxidized,  and  an  excess  of  uric  acid  is 
consequeutly  accumulated  in  tlie  s^'stem.  We  have  already  pointed  emt  that  thU 
assumption  is  too  sweepiofj.  And,  indeetl,  our  present  knowle<lge  with  regard  to 
the  iTianufa^turt!  of  unc  acid  out  of  the  albuminoids,  aud  its  fui'thcr  transforma- 
tions, is  not  at  all  adequate  for  tlie  establishment  of  auy  hT»i)othe.sis  of  this  sort. 
We  must  siuiply  confess  that  the  true  cause  of  the  ac^^umulati*jn  of  uric  acid  in 
the  tissues  is  unknown.  It  may  be  conjectured,  however,  that  the  deposit  of  crys- 
tals of  uric  acid  is  either  occasioned  or  promoted  by  an  excessively  acid  reaction 
of  the  blood  or  lymph  in  which  tliat  acid  is  diRsolved.  It  Is  not  known  what  acids 
give  rise  to  this  reaction,  nor  how  they  are  formed.  It  has  l>een  seen  that  the 
articular  cartilages  are  espet^ially  apt  to  present  a  gouty  deposit.  Perhaps  this  is 
occasiuued  b}^  the  sluggishness  of  the  circulatiun  in  these  parts.  It  is  doubt  fid 
whether  the  uric  acid  is  produced  in  the  cartilage  itself.  Ebstein  believes  that  it 
originates  mainly  in  the  muscles  and  lx>ne-marrow^  and  is  thence  conveyed  to  the 
cartilage.  Othei-s,  and  aaiong  them  Cantani,  believe  that  the  uric  acid  is  formed 
in  the  cartilage  and  the  connective  tissue. 

BiagnosiA,— It  Ls  usually  easy  to  recognize  an  acute  attack  of  gout.  The  sudden 
onset  of  the  pain  at  night  and  its  hK-alization  in  one  of  the  great  toes  are  very 
characteristic  symptoms,  and  render  it  easy  to  distinguish  lx?tween  it  and  other 
acute  att'ections  of  the  joints.  The  diagnosis  is  moi-e  dithcult  in  the  luivancod 
stages,  whoi-e  symptoms  are  more  confused.  Here  the  history  of  the  case  will 
often  include  the  description  of  typical  attacks  and  ahK>  ffitiological  factoi-s,  such 
as  heredity  and  nuHle  of  life,  which  may  assist  in  diagnosis.  It  must  be  said  that 
many  gouty  subjects  are  reticent  as  to  their  past  experiences;,  and  sometimes  even 
deny  previous  attacks  of  gout.  If  there  is  a  chronic  gouty  arthritis,  it  may  be 
necessary  to  make  a  differential  diagnosis  between  it  and  arthritis  deformans, 
Tiie  deforniifies  of  arthritis  deformans  are  usually  seen  first  of  all  in  the  Imuds 
and  fingers,  and  it  has  a  persistent,  chronic  course.  Furthermore^  in  gout  we 
sometimes  c^n  feel  the  characteristic  deposits  in  the  tendons  or  skin  (for  instance, 
in  the  eyelids  or  external  ear). 

If  there  is  chronic  nephritis  of  gouty  origin,  its  source  can  be  recognized  only 
from  its  association  with  other  indubitable  symptoms  of  gout,  unless  possibly  the 
knowledge  of  certain  ^etiological  factoi-s,  such  as  a  history  of  gout  in  the  family 
or  of  chnmic  iead-poisoniug,  should  put  us  upon  the  right  track.  El>stein  has 
reported  cases  of  **  primary  renal  gout"  where  there  was  no  arthritis  duinng  the 
whole  course  of  the  disease.  Such  cases  can  seldom  be  correctly  diagnosticated 
during  life. 

Brief  mention  should  here  be  made  of  an  experiment  performed  by  Garrod, 
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whicli  may  be  employed  to  demonstrate  the  existence  of  lu-ic  acid  in  the  blood,  fnr 
diagnostic  purposes.     A  di-achm  or  two  of  bloodnserumf  or  of  the  serum  obtainoi 
from  a  tty-blister,  is  put  into  a  shallow  watch-glass,  and  six  or  eight  dropi  of  irl 
thirty- per-c^nt,  sokitif)n  of  acctki  acid  are  added  to  it.     A  linen  thi'etwl  is  then  bii4' 
in  the  fluid,  and  the  whole  allowed  to  remain  at  a  moderate  temperzituru  for  aibotil^ 
a  <lay.     If  the  proportion  of  uric  acid  in  the  tluid  is  sufficiently  large,  crystaJ*  of  j 
tliat  acid  will  now  be  found  on  the  threiid  and  may  be  recogimod  by  their  sliape 
and  chemical  reaction.     This  "thread  test"  of  Garrod's  is  not  extensively  uaed. 
because  it  does  not  succeed  unlesH  there  is  a  comparatively  large  amount  of  uric 
acid  in  the  blood,  and,  furthermore,  uric  acid  may  exist  in  the  blood  in  health,  or 
in  other  diseases  than  gout. 

Prc^oeif, — However  favorable  the  prognosis  may  be  with  regard  to  the  single 
gouty  attack,  yet  a  permanent  release  from  tlie  disease  is  rarely  to  be  hoped  for. 
Only  such  patients  as;,  from  the  first  appearance  of  gout,  pursue  most  carefully  all 
tlie  requisite  prophylactic  and  dietetic  measui-es,  can  expect  that  future  attacks  will 
be  rare  and  comparatively  mild,  and  that  severe  lesions  of  the  internal  organa  will 
not  occur.  So  long  js  the  kidneys  and  other  viscera  are  intact,  there  i^  no  iniimv 
diate  dantfer  to  life,  and  the  jKitient  may  attain  axlvanced  years  despite  his  gnut 
The  gradual  and  chmnic  alterations  in  the  joints  may,  however,  impede  loconi*> 
tion  as  well  as  all  otlier  movements  of  the  Ixody.  Except  for  this,  the  general  cod^ 
dition  of  the  patient  in  the  intei*vals  between  the  attacks  is  often  one  of  tolerable 
comfort.  Indeed,  it  is  frequently  the  ca.'^e  that  the  patient  will  feel  his  very  )m.h 
directly  after  a  severe  paroxysm,  while  rudimentary  or  atypical  attacks  are  often 
i^garded  as  of  ill  omen.  Really,  however,  there  is  no  serious  danger  until  a 
chronic  nephritis  is  developed.     The  prrignosis  then  l:>ecoroea  as  unf'  is  in 

the  other  forms  of  contracts!  ki<hiey  {q.  t'.),  and  involves  the  same  \>'  "». 

Treatment. — All  authoritie^s  agree  that  the  first  essential  in  treating  gout  is 
pitq>er  regimeiK     Unless  the  patient  lias  energy  enough  to  jneld  the  most  implidi' 
ol>edience  to  the  injunctions  regarchng  diet  and  mode  of  hfe  in  general,  from  the 
first  appearance  of  his  disease,  no  great  benefit  can  be  obtained  from  treatment 

Various  autliorities  have,  of  lat^,  pi'escnbed  special  diets  for  the  gouty.  Th< 
differ  considerably  from  one  another,  but  the  dLsci-epancies  are  not  actuxilly 
great  as  they  seem  to  be  at  first  glance ;  and,  after  all,  more  importance  attaches  I 
the  quantity  of  the  ingesta  than  to  their  quality.  As  most  gouty  |Jotients  i 
pulent,  the  diet  t*)  he  prescribed  for  them  is  mainly  that  mdicate<l  by  their  oorplK 
lence.  The  first  point  is  to  limit  the  UAal  amount  of  ingesta.  No  more  should  be- 
eaten  than  is  absolutely  requii-f^d  to  satisfy  hunger.  The  diet  may  be  a  mixed 
one — that  is,  may  contain  albuminoids,  carlvohydratea,  and  fats;  but  the  quuutiti« 
of  each  of  these  ingredients  should  l>e  small  (vkie  following  chapter).  The  albi 
minoids  should  not  l>e  too  ahundant.  in  ortler  that  the  formation  of  uric  acid 
l>e  liraitetl ;  the  fats  and  carbtih  yd  rates  should  l>e  cut  down,  in  order  that  the  alh 
minoids  ntay  be  thoroughly  oxidized  and  thus  any  further  deposit  of  adipni»' 
tissue  avoided.  Acid  articles  of  diet  should  be  forbidden,  lest  they  promote  I  be 
deposit  of  uric  acid  in  the  tissues.  The  experience  of  certain  physicians  tends  tOy 
show  that  a  diet  mainly  vegetable  is  better  borne  by  gouty  patients  than  ai 
fond.  In  this  case  also,  however,  it  will  be  seen  that  the  essential  point  is 
quantity.  With  a  vegetable  diet,  the  amount  of  ingested  food,  and  still  more 
amount  of  nourishment  abaorbeil  from  the  prima?  viae,  is  almost  sure  to  be 
than  u|Km  an  exclusive  meat  diet.  The  patient  should,  therefore,  be  told  thai 
diet  should  consist  mainly  of  lean  meat,  fish,  broth,  green  vegetables, 
amounts  of  milk,  eggs,  and  bread.  Sweet  puddijigSj  fat  meat,  potatoes,  or 
and  acid  fot>d  of  any  Idud  should  be  avoided.  Fruit  may  be  allowed  in 
quantities.     Water  is  the  best  beverage;  but  it  is  not  advisable,  and  may  ev«B 


GOUT. 


(T91 


^ 


prejudicial,  to  drink  too  \arge  an  amount  of  any  fluid  {I'ide  infra).  Large  quan- 
tities of  alcohol  are  sure  to  uijure  the  jmtient.  If  they  can  not  be  absolutely  pro- 
Beribetl,  yet  at  legist  their  amount  should  be  reduced  to  a  minimum, 

[Many  gouty  i)ei'sons,  eKpecially  those  suffering  fi*om  the  iri'eg'ular  form  of  the 
and  acid  dyspepsia,  are  more  comfortable  and  seem  tfj  do  better  on  a  diet 
which  is  lar^ly  nitrogenous,  the  stsu^hes  and  sugars  beingp  gi'eatly  limited  in 
amount.  The  diet,  in  fact,  Hhould  be  ^similar  to  that  laid  down  for  diabetes  melli- 
tus,  though  not  so  strictly  carried  out.  In  chronic  and  irregular  cases  it  is  often 
desirable  to  prescribe  a  stimulant,  for  a  time  at  least ;  brandy,  whisky,  or  gin,  well 
diluted  with  water,  is  perhaps  the  best  form. J 

By  thus  limiting  the  amount  of  food  taken,  we  shall  promote  raetamori>hosis 
and  avoid  any  excessive  formation  of  uric  acid.  A  more  dii\M;t  means  of  hasten- 
ing^ tlje  conversion  of  the  albuminoids  is  muscular  exercise.  If  a  corpulent 
IMtient  is  still  vigoroas  and  is  not  threatened  by  any  serious  internal  disease,  he 
should  be  urged  to  take  a  largo  amount  of  exeivise  in  mountain-cUnibing,  gym- 
nastics, gardening,  or  similar  pursuits,  Tlie  motto  of  such  a  patiejit  should  be 
'*  little  sleep  and  great  fictivity."  This  same  indication  of  accelerating  ti&sue-meta- 
miirphosis  is  fulfilled  also  l\v  bathing.  In  early  stages  cool  baths  and  springing 
are  useful,  as  are  also  baths  containing  common  salt,  or  perhaps  even  st?a-l>athing 
cautiously  employed.  In  more  advanccdx^a^es,  particularly  if  the  joints  pi-esent 
]>ermanent  lesions,  the  warmer  l>aths  are  more  desirable,  sucli  as  aro  found  in 
Teplitz,  Wildbad,  Wiesbaden,  Bad(3n-Baden,  Carlsbad,  Ems,  and  ALx. 

The  inteiiial  administration  of  alkalies  Is  an  efficient  adju\*ant  to  the  dietetic 
and  hygienic  prescript  ions  above  enumerated.  For  a  long  iwritxl  the  use  of  alka- 
Ime  mioeral- waters  has  been  found  to  l>e  most  beneficial.  Experience  con  firms 
the  confidence  which  theoretical  considerations  would  lead  us  to  have  in  their 
value  in  clH-'<*king  tlie  deposit  of  uric  acid,  so  far  iis  it  is  occasioned  by  excessive 
aridity  of  the  ciix^ulatory  thiitls  {vide  supra).  The  sodic  chloride  contained  in 
these  waters  stimulates  the  conversion  of  the  albuminoids.  The  waters  also  in- 
cren.se  the  activity  of  the  kidneys,  benefit  gastric  catarrh,  and  overcome  constipa- 
tion, and  in  all  these  ways  combine  to  produce  a  favorable  effect  upon  the  patient's 
LiieaUh.  Still  another  factor  is  the  judicious  diet  and  mode  of  life  at  such  health 
re.sorts.  The  watei's  of  Carlsl>ad  and  Vichy  have  gained  the  gi'eatest  repute  in 
goul,  although  the  watei's  of  Ems  and  Neuenahr  have  an  analogous  composition 
and  doubtless  would  pro*iuce  sinxUar  effects.  Of  the  waters  which  contiiin  smxUc 
chloride,  the  mrjst  advisable  are  Wiesbaden,  Baden-Baden,  Kissingen,  and  Hom- 
hurg.  The  salts  of  tithiimi  es]>ecially  promote  the  solution  of  uric  acid,  and  of 
late  the  waters  which  contain  lithium  have  been  strongly  recommended.  The 
natural  springs  of  this  sort,  such  as  the  Crown  Spring  in  Obci'sahbrunn,  and  those 
of  Assmannshausen  and  Salzschlirf,  contain  csompfiratively  insignificant  amounts 
of  lithium;  and  it  might  be  a  better  way  to  use  the  artificial  lithium  waters,  such 
as  are  made  by  Strove  or  Ewich.  Another  way  is  to  prescribe  carbonate  of  lith- 
ium, ill  powders  containing  two  or  three  grains  each  (grm.  0'10^}'2J>),  one  powder 
two  or  three  times  a  day,  in  a  gla.ss  of  Seltzer  or  Biliuer  water. 

Other  remedies  formerly  in  vogue  were  said  to  correct  tiie  "gouty  diathesis, ^^ 
but  their  efficacy  is  extremely  tlubiou.s,  and  they  need  not  be  especially  mentioned. 

As  to  the  treatment  of  the  acute  attack,  it  has  ceased  to  be  customar>'  to  employ 
any  potent  remedies.  The  patient  must,  of  course,  keep  his  Ijcd.  The  affected 
joint  should  be  wrapped  up  in  cotton  wool,  the  whole  leg  elevated,  and  a  pr<?per 
diet  strictly  enjoined.  Fi'ce  movement  of  the  lx>wels  should  be  maintained  by 
meuns  of  an  enema.  If  there  is  considerable  gastric  disturbance^  bicarbonate  of 
sodium,  magnesii^  or  some  bitter  may  be  prescribed.  The  most  certain  remedy 
for  severe  pain  is  a  subcutaneous  injection  of  morphine.     Less  eificieut  are  nar- 
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coHcs  locally  applied,  and  warm  compresses.  Whether  any  internal  remedit 
calculated  to  abbreviate  the  attack  is  doubtful.  Formerly  colchicam  (twent 
thirty  drops  of  viuum  colchici  seminis  three  or  four  times  a  day)  was  the  favorite 
medicine,  but  it  seems  to  be  going  out  of  use.  Salicylic  acid  aud  salicylate  of 
sodium  may  bo  admioisteretl  in  the  same  way  as  in  acute  articular  rheumatism, 
and  sometimes,  althoug^h  oot  always,  they  are  followed  by  improvement.  Anli- 
pyrine,  and  perhaps  antifebrine,  sometimes  succeed  in  allaying  the  pain  in  the 
affection  of  the  joints.  Borne  physicians  i*ecommeud  subcutaneous  injections  of 
antipyrine  in  the  neighborhood  of  the  joint,  but  we  have  no  i^ersonal  cxj>erienoe 
on  this  point. 

[One  reason  why  colehicum  has  fallen  into  relative  disuse  is  that  the  relief 
obtained  from  it  is  often  so  prompt  aud  complete  that  patients  are  tempted  into 
continued  imiulgence  in  a  faultj-^  manner  of  life.  It  is  also  supposed  by  some 
that  the  drug  interfei'es  with  the  effort  of  nature  to  eliminate  the  ix>ison,  which 
becomes  generally  diffused^  and  sets  up  changes  in  the  vessels  and  internal 
organs. 

precisely  how  colehicum  acts  we  do  not  know,  but  tliat  it  docs  act,  and  some- 
times with  marvelous  success,  there  can  be  no  <iuestion.] 

The  chronic  affections  of  the  joints  in  gout  ai*e  treated  as  are  other  varieties 
of  clinmic  arthritis  {n'rlp  page  ni5).  The  most  eflicient  remedies  are  cautious  mas- 
sage and  baths,  including  hot  sulphur  batlis  and  mud-and-sulphur  baths.  The 
internal  administration  of  the  alkalies,  lithiuni,  and  similar  drugs,  to  cxsmbat  the 
general  gouty  diathesis,  should  bo  associated  Avith  these  external  remedies.  Some 
physicians  re^xirt  tliat  iodide  of  jKitassium  favors  the  absorption  of  the  gouty 
deposits, 

Tlie  treatment  of  the  nephritis  and  other  complications  need  not  be  discussed 
at  length.  The  gout  itself  should  always  Iw;  the  maiu  object  of  our  therapeutic 
efforts,  and  beyond  this  we  may  be  guideil  by  general  principles. 


CHAPTER  Xn, 
OBESITY. 

DBflnition  and  Etiology. — The  amount  of  adipose  tissue  in  the  body  is  subject 
to  considerable  variation,  and  it  is  not  possible  tu  state  abst^lulely  what  should  bo 
considered  as  normal  and  what  as  abnormal.  For  practical  purposes  we  may 
draw  the  line  where  the  increased  size  grows  burdensome  to  Hie  individual.  After 
a  certain  point,  any  further  a*lditi(»n  to  the  amount  of  fatty  tissue  is  almost  sure 
to  w^ork  serious  itIjur3^  and  is  therefore  to  bc^  regarded  as  an  actual  disease,  and 
not  merely  an  inconvenience.  It  should  be  said,  however,  that  in  such  cases  the 
symptoms  of  obesity  are  very  frequently  confounded  with  those  springing  from 
other  disortlers — these  latter  possessing,  indeetl,  the  same  aetiology  as  obesity,  but 
distinct  from  it. 

TJie  most  frequent  and  important  cause  of  obesity  is  the  habitual  insre^oti  of 
too  large  an  amount  of  food.     By  "too  large"  is  meant  an  amount  it  to 

occasion  a  continual  increase  of  the  atliposo  tissue  of  the  body,  when  1 1  :tdy 

fairly  well  develojK-d.  It  is  a  matter  of  indifference  whethei*  the  excess  is  com- 
posed mainly  of  albtiminoids,  or  carbohydnites,  or  fats;  for  in  either  case,  if  tlie 
quantity  be  snffieienJ,  an  increase  of  adipose  tissue  may  take  place.  W©  shall 
soon  see,  however,  that  the  excess  is  usually  in  fat  and  carbohydrates.    Inasmuch 
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as  this  overfeeding  is  almost  certain  to  be  habitual,  the  excess  at  any  one  time 
fKMKl  not  be  at  all  large.  We  often  hear  a  corpulent  person  expi-ess  his  smrpriae 
that  he  grows  heavier  every  day,  alllmiigh  he  "  does  not  eat  any  more  than  others 
who  are  lean."  The  explanation  is  easy  if  we  consider  that  a  duilj"  increase  of 
five  grammes  of  fat  lone  and  one  fourth  dmclini.s)  mifficevS  to  increase  the  weight 
in  ten  years,  or,  say  between  the  thirty-fifth  and  forty-lifth  years,  forty  pounds 
avoirdupois.     In  ideality  the  daily  iucrease  is  sometimes  greater  than  this. 

The  basis  for  a  detailed  considej'ation  of  the  cause-s  which  lead  to  the  deposit  of 
fat  will  lie  gained  by  a  consideration  of  the  physiologica.1  laws  relating  tonulrilion 
discovered  by  Voit,  Pettenkofer,  and  their  pupils.  It  has  li>een  shown  that  both 
the  albuminoids  and  the  carbohydrates  uf  the  ftwd  may  l>e  a  som-ce  of  fat,  formed 
within  the  economy,  and  also  that  the  fat  contained  in  tiie  food  may  be  to  a  large 
extent  dii-ectly  deposited  in  the  fat-cells  of  the  b«ly.  One  product  of  the  decora- 
lK>sition  of  albuminoid  substances  is  invariably  fat.  This  usually  uudei'goes  fur- 
ther oxidation,  but  it  is  sometimes  retained  urmltei-ed  in  the  system.  It  would 
even  seem  that  the  albuminoids  give  rise  to  much  more  of  the  fatty  tissues  of  the 
body  tlum  are  produced  fiujui  the  carbohydrates  ingested,  although  there  is  no 
tioubt  that  these  latter  also  yield  fat.  Carbohydrates  do  promote  obesity,  but  leas 
because  they  are  a  direct  Sffjuive  of  fat  than  because  they  are  easily  decomposed, 
and  so  shield  both  the  ingestetl  fat  and  that  which  is  formed  out  of  the  albu- 
minoids from  oxidation.  In  tbis  indirect  way  they  do  greatly  favor  a  tendency  to 
corpulence. 

We  thus  perceive  that  various  diets  may,  each  one  of  them,  permit  of  an 
increase  of  adipose  tissue.  In  actual  life,  of  course,  the  most  frequent  conditions 
are  such  as  i-esnlt  fi*t»m  the  customs  tuul  habits  of  the  popuhition  in  general.  The 
diet  is  almost  ui variably  a  '*  mixed"  one — that  is,  it  contains  albumen  and  fat  and 
carl>ohydrates — and  in  most  instances  the  obesity  is  due  to  an  excessive  anniunt  of 
all  three  elements,  or  at  least  of  the  fat  and  carbohydrates.  A  ]>erson  may,  how- 
ever, become  corpulent  who  eats  very  little  fat,  provided  he  consumes  a  laj'ge 
quatitity  of  albuminoids  and  cai'bohydrates;  or  if  he  eats  very  little  starchy  food, 
providetl  he  c^uisumes  a  largo  amount  of  meat  and  fat.  Perhaps  these  facts  may 
be  made  clearer  by  giving  a  concrete  example.  Voit  tells  us  that  a  \'igorous  man 
who  iM3quir<«  daily  118  grm.  of  albumen  and  259  grrn.  of  fat  to  maintain  a  physio- 
logical equilibrium  as  i-egards  fat  and  albumen  will,  other  things  being  equal, 
begin  to  store  up  fat  if  there  is  any  further  increase  in  the  amount  of  fat  in  his 
diet.  The  same  i-esult  will  also  take  place  if,  instead  of  the  rations  previously 
stated,  he  ingests  more  than  118  grm.  of  albumen  and  COO  grm.  of  starch,  or  more 
than  664  grm.  of  albumen  alone,  or,  finally,  more  than  IIH  grm.  of  albumen,  100 
grm.  of  fat,  and  368  grm.  of  starch.*  It  is  obvious  thiit  this  last  diet,  which 
closely  resembles  the  avei*age  diet  of  an  adult  +  in  gtMul  circumstances,  whose 
weight  is  neither  increasing  nor  diminishing,  is  the  one  most  likely  to  be  ex- 
rceetlcd ;  whereupon  there  must  take  place  a  deposition  within  the  system  of  the 
peril  uous  fat. 

Among  the  various  kinds  of  food  is  one  group  which  deserves  mention,  as 
being  an  important  factor  in  many  cases  of  oljesity,  w^e  refer  to  alcoholic  bever- 


•  This  itutGnieDt  ia  founded  upon  an  Important  diacovcry  of  RuVner,  thnt,  an  fnr  an  the  etorinjr  up 
of  fflt  Ijj  concerned,  the  nipasuro  of  viilufr  for  difft-Pcnt  foods  is  the  auiount  ofhcflt  given  otT  by  thnn 
whon  they  undergo  oxidation  into  oftrboniii-dioxido  ij^os  ond  Wftl4'r.  Nkiu^urtxl  in  tbi»  way,  100  jrnn. 
fat  =  211  gnti.  albumen  =  232  gnu.  .«4n"h  =  234  gnu.  cone  BUgur  =  2f.4  ^mt.  grape  Migar 

+  Probably  tho  amount  of  fnt  contolnod  in  the  food  is  often  Iws  t-hiin  the  al»ovo,  wid  the  ftmounta 
of  albumen  and  starch  somewhat  larptT.  Voit  i-stimntc*  the  diotof  u  wtll-tvdo  ixsmm  at  127  JTrm" 
albumen,  ^  jrnn.  fat,  and  562  grin.  Pturt-h  ;  mul  tiiwl  for  a  vij^irrjtw  UlH»rt<r  «l  11»  grru.  albumen,  66 
gnu.  fat,  and  SdO  jfrm.  start^h.    Of  courae,  iheae  tigurea  arc  merely  approitimato. 

es 


904 


[TUTIONAL  DLSEASES, 


ages.     There  can  be  no  doubt  that  iutemperaue*  in  tbis  regard  plays  a  prominent 
part  in  many  instances.     Sufficient  illustraiiou  is  furnisbed  by  brewers,  bottL 
keepers,  and  the  inhabitants  of  countries  like  Bararia^  where  beor  drinking 
prevalent.     In  this  particular  it  Is  evident  that  l>eer  works  more  harm  than  do 
wine  or  strong  liquor;  for  b**er  contains,  in  additiou  to  the  alcohol,  an  appi*eciab]e 

lount  of  starchy  material,  making  the  sunt  total  from  the  beer  drunk  dnm.- 
le  entire  day  a  consideiiible  one.  Many  persons  who  would  be  extremely  in<i];: 
nant  if  called  *'  tipplers,"  habitually  t;ike  Hve  or  six  glasses  of  Ixser  a  day,  equiva- 
lent to  150  p^rm.  of  start*h,  or,  in  other  woixis,  one  half  the  total  amount  of  starch 
required  by  the  system.  Even  this  quantity  is  frequently  exceeded.  Of  course, 
the  three  or  four  i>er  cent,  of  alcohol  which  the  beer  contains  also  promotes  the 
deposition  of  fat.  Alcohol  is  readily  oxidizable,  and  it  thus  shields  to  a  con^id- 
eraide  extent  the  fat.  already  present  in  the  body;  and  it  also,  in  all  probability,^ 
works  such  an  injury  to  the  tissues  as  to  diminish  their  power  of  eJfecting  decom- 
position. We  must  also  i"ememl>er  that  most  beer  drinkers  take  little  exercise. 
The  long  sitting  at  the  l>eer  table,  and  the  mental  and  physical  slug^hnesSi 
which  immoderate  indulgence  in  beer  always  causes^  and  finally  the  iucreasii 
cor]*nlence  it.self,  make  it  clear  why  most  beer  drinkers  dislike  protracted  exercis<». 

We  have  thus  seen  that  in  by  far  the  larger  number  of  cases  obesity  is  mainly 
lue  to  the  in^ij-estion  of  too  much  food.     No  weight  need  be  attached  to  the  ilsus 
'fltateraent  of  corpulent  persons,  that  they  eat  no  more  than  others.     Few  of  thei 
luive  any  idea  hmv  much  nourisliment  they  do  consume.      Others,  having-  already 
become  corpulent,  eat  less,  to  be  sure,  than  thej'  used  to,  but  nevertheless  aa^ 
amount  sufficient  to  maintain  the  acquired  wei/^-ht 

Othei*  fact/fji-s  may  no  doubt  exert  an  influence  upon  the  increase  of  adii 
tissue  by  dimitiishiug  the  consum]ition  of  fat  in  the  system.  The  most  impoi 
facbir  of  this  chtss  is  physical  inactivity.  Muscular  contractions  lead  to  the  decom- 
position of  H  large  amount  of  fat.  Tliis  explains  why  jjeoplc  of  sedentary  habits» 
and  those  who  sleep  loxi^  ami  exercise  little,  are  more  apt  to  l)ecome  corpulent  than 
are  manual  lal>«jrei's.  Afi:ain,  thei'e  are  cei-tain  diseases  which  seem  to  promote 
corpulence.  In  ana?raia  there  is  sometimes  a  striking  tendency  to  obesity,  in  port 
due  to  the  diminished  supply  of  oxygen  and  in  pai-t  to  diminished  muscuhir 
activity.  This  same  inactivity  is  probably  the  main  cause  of  corpulence  in  p^^iraly- 
sis  (hemiplog-ia).  It  may  be,  howevL^r,  that  disturbances  of  the  nervous  systpi 
may  diifctly  atfect  metamorphosis.  Thus,  itliots  and  other  subjects  of  conpenil 
defects  of  the  brain  are  liable  to  obesity.  Distiu-l)ances  of  the  CLreulatory  system 
seem  to  favor  the  prr>duction  of  corpulence  by  impairing-  oxidation.  Thk  is  seen 
in  many  young  pei-sons  with  cardiac  disease,  although  it  is  not  easy  to  exclude  in 
this  case  the  influence  of  still  other  factors,  such  as  a  sedentary  life. 

Finally,  some  eases  of  obesity  seem  to  result  from  a  constitutional  and  inborn 
predisposition.  Young  chikb^n  sometimes  suffer  from  obesity;  and  the  condi- 
tion seems  in  many  cases  to  be  bei-editjiry.  Many  races  and  nations  exhibit  an 
especial  tendency  to  corpulence — for  e.xample,  the  Jews,  Age  and  sex  liave  some 
importance  in  this  regard :  extreme  obesity  is  seldom  seen  previously  to  tlie  thir- 
tieth year;  and  women  ap|)ear  txy  be  somewhat  more  subject  to  the  disease  than 
men.  Tlie  importance  of  a  *'  tendency  "  t*)  obesity  should  not  be  overrated.  Upon 
careful  investigation,  we  shall  almost  invariably  find  in  the  habits  of  the  indi- 
vidual, as  regards  food  and  exercise,  a  satisfactory  explanation  of  his  obesil 
Strictly  si>©aking,  the  condition  can  not  be  regarded  as  a  disease  unless  the  habit 
as  to  diet  and  exercise  fail  to  account  for  it. 

Pathology.^After  corpulence  has  passed  a  certain  point  the  condition  is  evi- 
dent at  the  first  glance.  The  subcutaneous  cellular  tissue  l3  one  of  the  chief  placc« 
in  which  the  fat  is  deposited.    Consequently,  the  panniculus  adiposns  soon  atl 
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considerable  thickness.  The  counteuauce  grows  more  round  and  plump;  beneath 
the  chin  is  formed  a  second  prominence  known  as  the  *' double  chin";  the  chest 
appears  broadened ;  the  waist  cokrgea;  and,  paHicuIarly  in  women,  the  breasts 
are  changed  to  great  shapeless  masses,  over  which  the  skin  is  so  lightly  shetched 
as  to  present  lineaa  albicantes.  The  abdominal  walls  are  gi-eatly  alteretl.  The 
belly  projects  more  and  more  until  it  bec^jmes  actually  pendulous,  and  its  lower 
surface  touche:;?  the  interior  surface  of  the  thiglis.  Intertrigo  is  apt  to  occur  in 
the  groins,  below  the  breasts,  and  between  the  buttocks.  The  skin  everywhere 
has  a  fatty  feel,  due  to  the  increased  secretion  of  the  sebaceous  glands.  This 
hyperplasia  of  the  fatty  tissue  in  the  panniculus  athfiosus  is  atfs«x'iat^»tl  with  a 
deposit  of  fat  in  many  pails  of  tlie  interior  of  the  Unly,  including  the  mesentery, 
mediastinum,  pericardium,  and  the  capsules  of  the  kidneys,  fckjnie  of  these  will 
be  mentioned  again  further  on. 

Of  course,  the  circumference  and  weight  of  the  body  become  greatly  inci-eased. 
As  an  approximate  measure,  it  may  be  stated  that  for  men  of  mid<ile  height  a 
weight  exceeding  90  kilo.  (300  pounds),  and  for  women  75  kilo.  (1(55  ptiunds),  may 
be  regarded  ass  abnormal.*  Tins  increase  in  bulk  is  the  first  cause  of  subjective 
symptoms.  An  obese  person  lias  to  exert  a  gi^eater  effort  in  making  any  motion 
than  do  other  people,  and  ar,  a  necessary  con.secjueuce  he  gets  easily  tii-ed,  and 
seeks  aji  fur  as  possible  t^i  avoid  exertion.  The  increased  demand  upon  the  muscles 
explains  the  familiar  fact  that  corpulent  liei-sons  perspire  so  readily. 

The  graver  symptoms  of  obesity,  and  properly  the  first  pathological  phe- 
nomena of  the  condition,  relate  lo  the  respiration  and  the  circulation.  The  patient 
begins  to  complain  of  shortness  of  breath,  and  is  subject  to  marked  dyspnoea  upon 
running  or  eliujbing  stairs.  There  may  be,  at  the  s^ime  time,  cardiac  disturbance, 
indicated  by  a  ra-pid  pulse,  palpitation,  iulcrniission  of  the  pulse,  or  other  slight 
irregularities  in  c;irdiac  action.  All  these  symptoms  grow  gradually  worse;  and 
tr>  them  ai*e  added  symptoms  of  cardiac  failure  and  consequent  passive  congestion, 
Tliere  is  a  tendency  to  bix>nchitis  and  other  catarrhal  troubles.  Tlio  appetite  and 
digestion  are  affected,  and  oedema  appears. 

A  careful  analysis  of  all  these  symptoms  shows  that  many  causes  combine  to 
produce  them,  all  having  a  common  tendency  to  imj^Kide  respiration,  and,  still 
more,  circulation.  One  source  of  disturljance  is  the  increased  do]K)sit  of  fat  u^Km 
the  framework  of  iht}  body.  It  is  probnblc  that  the  excess  of  adipt>se  tissue  cover- 
ing the  thorax  exerts  a  direct  iufluence  in  obstructing  the  respirat^iry  motion  of 
the  thoracic  walls,  and  renders  the  resy»iration  raoi-e  suiierhcial.  In  this  way  the 
return  of  venous  blood  to  the  heart  and  the  pulmonary  circulation  ai*e  both 
impeded,  bcn^ause  the  negative  pressure  in  the  chest  is  less  than  normal.  Likewise 
the  diminished  amount  of  bodily  exercise  atFects  the  circulation  unfavorably. 
Brauncr  has  shown  how  numerous  are  the  arrangements  connected  with  the 
fasciie  for  promoting  the  venous  currents,  by  means  of  the  negative  pressure 
resulting  from  the  movements  of  the  body.  Whether  the  fat  deposited  around 
the  heart  directly  ol>structs  the  cardiac  movements  is  somewhat  doubtful,  though 
this  view  is  held  by  many.  The  fatty  infiltration  of  the  myocardium  is  of  moix? 
importance:  the  fat  is  dei>osited  in  the  intermuscular  connective  tissue.  This 
lesiim.  however,  is  not  of  very  frequent  occurrence,  nor  does  it  produce  so  grave 
results  as  do  certain  other  cardiac  changes,  which  are  either  secondary  to  the 
obesity  or  complications  of  it. 

There  is  no  doubt  that,  in  almost  all  cases  where  the  corpulence  actually 
induces  grave  disturbance,  the  cardiac  symptoms  are  of  prime  importance.  These 
are  due,  as  hajs  just  been  indicated,  in  part  to  the  increased  amount  of  adipose 
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tissue,  and  in  still  greater  part  to  couiplicatioiis,  most  of  which  are  excited  by  the 
Siime  causes  as  is  the  obesity  itself.  The  abundant  adipose  tissue  niay  obstruct 
the  circulation  in  the  suiallor  blood-ressels  and  capillaries  inclosed  within  it. 
And,  furthemioi'e,  the  excessive  development  of  fatty  tissue  probably  leads  to  the 
grtiwth  of  new  blood-ve.<»sels,  and,  as  a  consequence,  to  an  increase  in  the  total  vol- 
ume of  the  blood.  This  is  one  way  in  which  the  demands  made  upon  the  heart 
ai'e  rendered  greater  than  nonual,  and  explains  why  the  corpulent  frequently 
exhibit  cai-diac  hyperti-ophy.  ,  Other  influences  are  also  at  work  to  produce  thia 
same  result:  they  are,  in  the  first  place,  the  same  factor  which  occasions  the 
obesity  itself,  namely,  the  ingestion  of  increased  amount-s  of  food  and  drink  Cse© 
the  chapter  on  cardiac  hyj>ertrophy),  and,  secondly,  certain  other  lecdous  which  ai'e 
freipiently  a.ssaciated  with  obesity  and  are  referal)]o  to  the  same  causes  as  it  is. 
Chief  among  this  latter  class  is  genei'al  arterio-sclerosis.  If  this  involve  the  coro- 
nary arteries,  it  may  in  turn  occasion  still  further  damage — for  example,  degenera- 
tive myocarditis  (compare  page  1^0^.)  Chronic  interstitial  nephritis  is  another  not 
iufroqucnt  couiplicalion.  This  Ls  in  part  inferable  to  the  same  causes  as  is  the  obe* 
sity.     Gout  and  diabetes  are  less  frequent. 

We  thus  see  that  obesity  is  often  merely  one  of  many  injurious  results  occa- 
sioned by  an  improper  mode  of  life.  It  is,  in  a  certain  sense,  the  first  danger- 
signal,  warning  the  patient  and  his  physician  to  avoid  the  graver  disturbances 
which  threaten.  This  is  a  point  of  great  practical  importance;  for,  when  once 
we  have  a  combination  of  obesity  with  cardiac  hypertrophy,  fatty  infiltration  of 
the  heart,  arterio-sclerosis,  or  interstitial  nephritis,  the  various  causes  and  effects 
act  and  react  upon  one  another  in  a  way  most  perilous  to  health,  and  even  to  lifes. 
Tliere  is  no  need  of  describing  the  grave  disturbances  which  invariably  develop 
at  the  close  of  the  scene.  They  arc  the  result  of  chronic  cainliac  insulBciency.  and 
have  been  fully  described  under  cardiac  disease- 
In  every  case  of  obesity  the  ])hysician  should  examine  the  heart,  lungs,  yaacn- 
lar  system,  and  kidneys,  particulaj'Iy  if  there  be  already  subjective  disturhanc*e. 
The  examination  of  the  heart  may  present  considerable  difliculties«  because  the 
results  of  palpation  and  percussion  are  so  obscured  by  the  thick  cushion  of  fat 
which  ct>vers  the  thorax.  We  can,  however,  have  recourse  to  auscultalioD,  and 
can  feel  the  pulse.  Tlie  pulse  may  be  either  rapid,  or  slow,  or  u'regular.  We 
need  not  mention  any  minute  particulars  as  to  the  examination.  It  may  be  statod. 
however,  that  a  bepatic  enlargement  is  often  foimcl,  but  it  is  much  less  often  the 
result  of  fatty  iuf^ltratiruii  tbnn  of  simple  hypertrophy  or  passive  congestion. 

We  have  thus  seen  that  corpulence  may  sometimes  be  ass<jciated  with  grave 
and  dangerous  lesions ;  but,  on  the  other  hand,  it  should  be  statetl  that  this  unfor- 
tunate condition  by  no  means  invariably  exists.  Not  infi-equently  the  corpulence 
remains  moderate,  in  wbich  ca.se  it  is  not  really  dangerous,  however  iucoo- 
venieut.  This  is  true  of  a  prt^portion  of  those  cases  which  are  due  to  the  in- 
gestion of  a  large  amount  of  nourishment,  associated  with  defective  oxidation, 
and  wiiere  thei*e  are  no  other  unfavorable  influences  at  work.  The  obesity  of 
hard  drinkers  is  almost  always  a  more  or  less  dangerous  condition,  while  tlml 
seen  in  many  elderly  persons  and  in  women  Ls  often  comparatively  free  from 
peril.  Tbcse  latter  individuals  are,  to  be  sure,  discommoded  by  their  great  weight, 
can  accomplish  less  than  they  used  to,  are  easily  put  out  of  breath,  and  have  ft 
certain  tendency  to  catarrhal  inflammations  and  rheumatic  dtfHculties;  but  they 
escape  the  severer  lesions  above  enumerated.  Even  these  apparently  harmlesit 
conditions  sliould  not  be  disregarded  by  the  physician,  as  he  can  never  be  abso- 
lutely certain  that  prave  complications  may  not  be  developed  eventually. 

Treatment  of  Obesity. — To  cause  the  disappearance  of  the  accumulated  fat,  it  is 
necessary  to  promote  its  oxidation  in  the  system  and  to  prevent  the  ing^tioo  of 
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new  supplier  of  fat.  To  ac<;omplish  this  purpose  we  possess  only  two  nieaus— first, 
a  limitation  of  the  insrestion  of  such  kinds  of  food  as  may  lead  to  tho  formation  of 
fat  in  the  system,  and,  secondly,  stimulation  of  those  factors  which  occasion  the 
destnictiou  of  the  fat  ah-eudy  present.  iUl  tiie  various  methods  of  treatiuj^ 
ohesity,  without  exception,  aim  either  to  diminish  the  supply  or  to  inci-ease  the 
destruction  of  fat. 

The  methods  vary  iijreatly.  It  must  be  borne  in  mind  that  the  diminution  of 
the  adipose  tissue  must  not  involve  injury  to  the  body  itself.  The  treatment 
should  not  weaken  the  constitution,  but  should  invigorate  the  patient,  or  ut  least 
be  innocuous. 

It  is  of  prime  im|X)rtanee,  in  every  methoti  of  treatment,  that  the  total  quantity 
of  ingested  food  should  be  diminished.  It  is  a  mistake  to  forbid  tho  patient  some 
particular  kind  of  food — for  instance,  the  carbohydrates  or  the  fats— with  the  idea 
that  they  alone  do  harm,  or  to  allow  him  unlimited  quantities  of  other  kinds  of 
food,  in  the  belief  that  they  are  harmless.  Any  person  can  eat  albuuiinuids,  fat 
and  starch  at  every  meal,  and  yet  not  grow  fat;  while,  on  the  other  hand,  too 
much  of  any  one  of  these  may  lead  to  an  iuci'easo  of  adipose  tissue.  The  amount 
of  food  which  a  person  can  take  without  increaMng  the  amount  of  adiiwse  tissue 
varies  with  the  individual.  It  depends  ujxvn  the  amount  of  material  already 
present  m  the  body,  and  upon  the  various  demands  made  upon  the  s^y-stem,  as 
well  as  other  factoi-s.  This  i-enders  it  difficult  to  draw  up  a  universal  dietary  for 
the  obese.  We  can  best  judge  of  the  value  of  any  coui-se  of  treatment  by  its 
results,  and  these  are  best  raeaaured  by  the  weight  and  the  subjective  condition  of 
the  patient. 

Of  the  various  elements  of  food,  the  albuminoids  should  l>e  diminished  least  of 
any,  becnuse  it  would  lie  sui-e  to  work  injury  to  the  system  if  they  were  supplied 
in  too  small  an  ttUHJunt.  Of  course,  the  albuminoids  must  iu»t  Iw  eaten  to  such 
an  extent  that  the  fat  into  which  they  decompose  remains  intact  in  tho  iKxiy.  An 
increase  hi  the  amount  of  nitrogenous  tissue  is,  however,  desii'able,  Ijecause  this 
promotes  the  vipor  of  the  muscles  and  the  heart,  and  so  leads  to  the  oxidation  of 
larger  quantities  of  the  non -nitrogenous  tissues. 

The  amount  of  fat  and  starch  must  l>e  much  more  limited.  The  fats  and 
starches  ai*e  moi'e  |)otent  in  increasing  adipose  tissue  and  in  shielding-  from  oxida- 
tiim  the  fat  already  stiired  up  in  the  body  than  is  nitrog'cnous  food.  It  would 
not  be  at  all  advisable  to  forbid  the  use  of  either  one  of  these  two  constituents  of  a 
mixed  diet,  allowing  the  other  alone  U)  be  eaten.  A  varied  diet  is  extremely  desir- 
able, even  for  one  who  is  cort>ulent;  and  we  should  exclude  neither  fat  nor  starch 
wholly  from  the  dietarJ^  Ind.  we  &ho\dd  merely  limit  the  amouuts  to  be  taken.  As 
already  indic^ittMl,  tlie  amount  of  albuminoid  foo<l  remaining  unchang-ed,  a  person 
can  eat  double  the  quantity  of  stairhy  food  that  he  can  of  fat,  without  increasing 
his  adi]KJse  tissue.  It  is  therefore  irri'tional  to  allow  the  corpulent  fat  in  larger 
proportions  than  starchy  foods.  The  diet  which  Ebstein  has  recently  proposed 
for  the  treatment  of  obesity  does  prove  successful,  but  the  explanation  of  its  suc- 
ceas  lies  in  the  comparatively  small  amounts  of  meat  and  fat  ingested.  Precisely 
the  same  results  would  be  attained  if  a  corresponding  amount  of  starch  were  sul> 
stituted  for  all  or  a  portion  of  the  fat;  and  in  practice  it  is  desirable,  at  least  in 
most  cases,  to  allow  the  patient  both  starches  and  fats.  Of  course,  the  likings  ami 
experience  of  the  individual  should  be  considered  in  each  separate  case.  The 
Banting  trefitnientn  introducetl  in  IStU.  enjoyed  for  a  time  a  great  reputation.  Its 
inventor  applied  it  first  of  all  to  his  own  case,  and  with  success.  It  rests  upon  p. 
rational  basis,  inasmuch  as  the  albuminoids  are  allowed  in  abundance,  and  the 
ingestion  of  fat  and  stareh  is  hmited.  It  lays  too  much  stress,  however,  upon  the 
exclusion  of  fat  as  compared  with  starch. 
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The  principlee  here  expounded  ai-e  direct  comllaries  to  the  laws  which  Voit 
has  taugr^it  iis  in  regurd  to  the  different  kinds  of  food.  Tlie  physician  who  bears 
thera  in  mind  can  lay  down  his  own  rules  for  the  diet  of  his  patient.  As  already 
stated,  it  is  impossible  to  give  figiii*es  which  will  apply  to  every  case.  If  we  take 
as  a  basis  the  average  diet  for  an  adult— that  is,  abcnt  125  grm.  albumen,  60  g^rm. 
fat,  and  350  grm.  starch— we  niigrht  say  that  most  cases  of  obesity  would  be  sure 
to  undergo  improvement  upon  a  diet  containing  125  grm,  albumen  (or  pr>ssibly 
even  more  than  this),  40  grm.  fat,  and  150  grm.  starch.  The  amounts  of  fat  and 
starch  could  be  even  more  diminished,  but  it  is  usually  Ijost  not  to  be  too  precipi- 
tate. A  gi'adual  dimiuutiou  of,  say,  two  or  three  pounds  a  week,  extending  over 
a  long  period  without  interruption,  is  to  be  preferred  to  the  rapid  treatment  com- 
mon at  many  liealth  resorts.  Of  course,  the  loss  of  fat  is  greater  at  the  cijmmence- 
ment  of  treatment  than  later  on,  when  the  amount  of  adipose  tissue  has  already 
approached  more  nearly  to  normal,  and  the  diet  must  undergo  a  gradual  and  cor- 
responding change.  It  is  of  particular  imixtrtauce  to  increase  the  amount  of  non- 
nitrogenous  foods  in  the  later  stages  of  treatment,  lest  the  albuminoid  tissues  of 
the  body  become  wasted. 

The  following  dietary  may  Ix;  taken  as  an  illustration  of  what  would  he  suit- 
able for  a  patient  in  the  beginning  of  treatment;  For  bi^akfast,  a  cup  of  coffee 
with  milk,  and  about  75  grm.  of  bread.  At  noon,  a  plate  of  soup,  150  to  175  grm. 
lean  meat  or  fish,  lettuce,  green  vegetables,  and  about  25  grm,  bread.  For  dessert, 
almut  75  grm.  boiled  rice,  or  some  simple  pudding,  or  100  grm.  fruit.  To  quench 
the  thirst,  water,  or  half  a  pint  of  light  wine.  In  tlje  afternoon,  a  cup  of  coflfee, 
and  with  it  not  more  than  20  to  30  grm.  bi^eatl.  For  supper,  two  eggs,  or  100  to 
120  grm.  meat,  witli  30  grra.  bread,  a  little  fruit,  lettuc^e,  half  a  pint  of  wine,  or 
one  or  two  cups  of  tea,  not  much  sweetened.  Butter  should  be  entirely  proscribetl 
at  first;  later  on  it  may  \ye  used  in  .nraall  amounts. 

Some  approach  to  this  hOl  of  fare  must  be  enforced  not  merely  for  a  few  weeks. 
but  for  months.  It  is  absolutely  necessary  that  the  patient  should  be  weighed 
every  two  or  three  weeks.  If  the  weight  diminishes  slowly  and  gradually,  with- 
out any  subjective  disturbance,  we  have  the  best  pi-oof  that  the  diet  is  a  suitable 
one.  If  the  weight  does  not  dinjinish,  then  the  amount  of  ingesta  must  undergo 
further  reduction.  If  moi'c  foml  can  l»o  taken  without  the  weight  increasing 
again,  a  larger  amount  may  be  unhesitatingly  j>ermitted,  and  indeed  may  evea 
be  mivisable  if  the  patient  l>o  languid.  The  increase  should  at  first,  however,  be 
mainly  in  the  amount  of  albuminous  food,  the  amount  of  starches  and  fats  not 
being  much  increased.  The  *'cure"  can  not  be  regarded  as  complete  imtil  the 
weight  has  ?jecn  bi-ought  down  to  that  of  the  average  individual  of  the  given  age 
and  sex.     This  goal  having  been  reached,  greater  freedom  in  diet  is  permissible. 

The  object  of  the  treatment  just  suggested  is  exclusively  tlie  limitation  of  the 
proiluction  of  fat.  We  may  also  promote  the  destruction  of  the  fat  already  stored 
up  in  the  system.  A  chief  means  to  this  end  is  muscular  exercise,  which  undoubt- 
edly increases  the  oxidation  of  the  adipose  tissues.  Carried  out  in  a  proper  man- 
ner, it  is  therefore  a  most  valuable  adjuvant  in  treatment.  Oerlel  has  recently 
pointed  out  that  muscular  exertion  does  good  in  still  another  way— namely,  by 
promoting  car<liac  activity  and  inducing  deep  respiratory  effoi*ts.  Thus  the  hwirl 
is  strengthened  and  circulation  promoted.  Mountain-clirabing  is  one  of  the  best 
modes  in  which  to  take  the  desii-ed  exercise.  We  need  hardly  say  that  the 
increased  muscular  activity  makes  it  iwssible  for  the  patient  to  take  nu  increased 
amount  of  food  without  injury. 

Batlis  also  promote  oxidation,  but  they  are  far  less  potent  than  is  nuiscular 
exercise.  Cold  baths,  brine  baths,  or  baths  containing  carbonic-acid  ga*,  may  be 
employed.     One  way  in  which  they  do  gtxxl  is  by  stinmlating  the  nervous  syslenL 
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Oertel  regards  it  of  great  importance  to  diminish  the  amount  of  water  in  the  sys- 
tem, a  point  which  has  until  very  lately  received  little  attention.  The  diminution 
in  the  amount  of  fluids  may  ameliorate  any  circulatory  disturhance  (vide  supra) 
and  relieve  venous  congestion,  and  it  undoubtedly  has  some  value  in  the  treat- 
ment of  obesity.  Oertel  has  shown  that  a  simple  diminution  in  the  amount  of 
fluids  ingested,  when  there  is  no  other  change  in  the  diet  or  mode  of  life,  will 
efPect  a  diminution  of  the  adipose  tissues.  This  result  is  probably  due  mainly  to 
the  diminished  strain  upon  the  heart  and  the  consequent  increase  of  oxidation ; 
but  the  chief  cause  of  the  rapid  loss  of  weight,  which  we  actually  see  in  the  cor- 
pulent as  a  result  of  the  deprivation  of  fluid,  is  to  be  found  not  in  the  loss  of  fat, 
but  in  the  marked  loss  of  water  contained  in  the  body.  *'  Desiccation  "  may  further 
be  promoted  by  stimulating  the  perspiration  by  bodily  exercise  or  by  steam  baths. 
This  withdrawal  of  liquid  from  the  system,  however.  Is  advisable  only  in  cases 
where  there  is  already  incipient  cardiac  failure. 

It  is  evident  that  numerous  excellent  methods  are  at  our  disposal  for  the  treat- 
ment of  obesity ;  but  their  application  to  any  particular  case  should  be  the  result 
of  a  careful  consideration  of  the  special  circumstances  presented.  A  very  essen- 
tial point  is  that  the  injunctions  of  the  physician  should  not  merely  be  made,  but 
be  carried  out;  and  it  is  precisely  here  that  the  treatment  of  many  cases  suffers 
shipwreck.  We  may  be  baffled  by  the  patient's  lack  of  energy  and  persistency, 
or  by  the  importunate  demands  which  his  profession  or  social  position  make  upon 
him.  Indeed,  it  is  sometimes  absolutely  impossible  to  prosecute  the  treatment  at 
home,  in  which  case  bathing  and  health  resorts  are  to  be  urgently  recommended. 
There  alone  can  the  patient  muster  up  the  resolution  necessary  for  carrying  out 
the  desired  changes  in  his  mode  of  life.  The  incontestable  success  of  treatment  at 
Carlsbad,  Marienbad,  Kissingen,  Tarasp,  and  similar  resorts  is  doubtless  only  to  a 
very  small  extent  the  result  of  their  specific  medicinal  influence,  but  it  is  mainly 
due  to  a  strict  observance  of  the  above-described  diet  and  regimen.  The  internal 
use  of  mineral  waters  is  not  entirely  without  a  beneficial  effect.  Their  laxative 
qualities  diminish  the  absorption  of  food  from  the  intestinal  canal.  It  should  be 
said,  however,  that  the  patient  is  at  the  same  time  exposed  to  the  danger  of  a  waste 
of  his  nitrogenous  tissues.  This  is  why  patients  frequently  complain  of  the  debili- 
tating effect  of  these  mineral  springs;  to  avoid  which,  it  would  be  well  to  increase 
the  amount  of  albuminoids  in  the  diet.  We  must  also  consider  the  need  of  guard- 
ing against  too  great  a  supply  of  fluid,  with  regard  to  what  was  said  above  as  to 
the  occasional  service  of  '*  desiccation  "  of  the  body. 


CHAPTER   Xm. 
SOROFULA. 

Befinition  and  S3rniptomB  of  what  is  called  Scrofula.— We  desire  to  present,  at 
the  close  of  this  section,  a  brief  description  of  scrofula,  but  merely  from  a  practical 
standpoint.  From  a  scientific  point  of  view  scrofula  is  not  to  be  regarded  as  any 
special  variety  of  disease.  The  term  is  applied  to  a  group  of  symptoms  seen  most 
frequently  in  childhood,  the  essential  features  of  which  consist  in  the  appearance 
of  chronic  enlargements  of  the  lymph-glands,  and  in  certain  diseases  of  the  skin 
and  mucous  membranes.  The  simultaneous  appearance  of  these  various  phenom- 
ena does  really  produce  a  somewhat  characteristic  picture,  which  can  frequently 
be  recognized  at  the  first  glance. 

Most  scrofulous  children  appear  pale,  with  a  flabby  skin  and  soft  muscles. 


Tlie  ]>auniciilus  adijiosus  may  nevertlieless  1>e  toleral)ly  well  developed.  Not 
infrequeatly  the  face  is  puffy,  with  promiuent  lips.  This  is  C4illed  the*' torpid 
habitus."  In  other  cases  iho  child  has  small  features  aud  a  remarkably  delicate 
white  skin,  wkich  but  partly  conceals  th<?  superficial  veins,  and  is  rea<lily  suf- 
fused with  blushes.  To  these  the  name  "  erethitie  habitus  "  is  applied-  Enlarged 
lymph-glands  are  to  be  felt  in  the  thrtiat,  at  Hie  angles  of  the  lower  jaw,  and  in 
the  back  of  the  neck,  and  occasionally  in  other  parts  of  the  Ixxly.  These  ghimls 
may  remain  indolent  for  a  long  while,  or  they  may  suppurate  and  break  exter 
nally.  Chronic  cutaneous  eruptions  are  often  seen  in  various  phces.  The  most 
common  of  these  is  a  scaly  or  impcti^nous  eczema,  affecting  the  face,  scalp,  or 
cxtreniitics.  More  severe  atFections  are  lupus  ('*  lupus  acrophnktsontm  "U,  prurigo, 
and  lichen  sci*ophalosorum. 

Of  the  mucLtus  nieinbrauej=s,  the  conjunctiva  and  the  lining  membrane  of  the 
nostrils  arc  most  fi-equently  affected.  Conjunctivitis  in  various  forms  is  a  chai^ 
acteristic  symptom  of  scrofula ;  as  are  also  blepharitis  ciliaris,  keratitis,  and  chnvnic 
rhinilis,  which  hist  often  terminates  in  a  pronounced  oza^na  (q.  v.).  Chronic 
diseiisos  of  the  ear  are  a]=?o  fi^quent,  such  as  otitis  media,  with  i>erfoi:ation  of 
the  tympanuuj,  and  occasionally  cxiries  of  the  mastoid  cells  and  its  unfortunate 
results. 

Of  the  deeper  lying-  tissues,  mainiy  the  bimes  and  joints  suffer.  The  affections 
kicated  here  ai'e  almost  exclusively  "fungous" — namely,  fungous  ostitis  and  pen- 
ostitls,  white  swelling,  imd  c^nries.  Formerly  there  was  fi'eqneut  use  of  such  terms 
as  "scrofulous  inflammation  of  the  knee-joint,"  or  " scrofulous  cai-ies  of  the  ribs." 

If  we  inquire  into  the  nature  of  this  strange  group  of  8ympt<ims  thus  briefly 
mumerated,  we  shall  find  tliat  by  far  the  greater  num!)er  of  cases  of  well-mark«l 
jrofula  are  examples  of  tuberculosis.  Tubereular  t^acilli  have  been  demonstratetl 
iu  coimcx-tion  with  most  of  the  fungous  or  "scrofulous"  diseases  of  the  bones  aud 
joints.  Ozuma  is  often  a  tubercular  disease  of  the  nose,  lupus  is  a  tuberculosis  of 
the  skin,  and  many  forms  of  otorrhoea  are  really  tul>ertmlosis  of  the  esir.  The 
ffitiology  of  ''scrofula''  is  therefoi'e  in  main  part  identical  with  that  of  tuber* 
culosis  (g,  i\),  and  this  explains  why  the  old  physicians  habitually  insisted  upon 
the  intimate  x'elatiouHhip  between  the  two  diseases.  It  was  formerly  thought 
that  scrofula  often  terminated  in  txiberculosis^that  is,  a  scrofulous  child  is  apt  to 
suffer  eventually  fi'om  tuberculosis  of  the  lungs,  intestine,  or  brain.  To-<lny  we 
know  that  most  scrofulous  childi-en  do  not  become,  hut  that  they  are  already, 
tuberculous. 

It  nmst^  however,  be  borne  in  mind  that  in  practice  many  diseases  are  tenited 
scrofulous  which  have  nothing  to  do  with  tuberculosisr  Many  cases  of  perfectly 
innocent  eczema  of  the  face  and  scalp  lead  to  swelling  of  the  glands  in  the  thn^at, 
and  are  therefore  termed  scrofulous  eczema.  These  cases  are  pi-obably  most  of 
them  secondary,  and  the  result  of  external  irritation  and  the  like.  Ag;iin,  many 
enlarged  glands  in  the  neck  are  the  result  of  pharyngeal  trouble,  as  after  scarlet 
fever,  and  are  equally  devoid  of  a  tubercular  taint.  Pseudodeuka?mic  lymphomata 
may  also  i»ccur  in  children;  and  it  should  be  borne  in  mind  that  hereditarv  or 
acquired  syphilis  may  produce  in  children  lesions  closely  resembling  those  of 
scrofula. 

It  is  therefore  the  duty  of  the  physician  in  every  case  of  "scTofula"  to  analyse 
the  aetiology  and  symptoms  carefully,  iu  order  to  determine  with  what  he  has  to 
deal.  "  Scrofula  ''  should  be  regaixlwl  merely  as  a  short  way  of  naming  a  certain 
group  of  symptoms.  It  is  convenient  to  retain  the  term  as  being  less  likely  to 
startle  the  friends  ot  the  child  than  would  the  true  name  i>f  the  disease. 

Treatment— In  the  treatment  of  scrofula  we  have  first  to  attack  the  various 
local  diseases,  aud,  second,  to  invigorate  the  general  health.    We  can  not  here 
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enter  into  all  the  details  of  local  treatment,  but  we  must  refer  the  reader  to  the 
special  descriptions  already  given  of  the  various  local  affections.  We  may,  how- 
ever, briefly  mention  a  few  facts  with  regard  to  the  treatment  of  scrofulous  swell- 
ing of  the  lymph-glands.  Painting  the  overlying  skin  with  tincture  of  iodine  is 
a  very  common  practice,  but  it  seldom  does  much  good.  We  have  obtained  more 
satisfactory  results  from  iodoform  coUodium,  or  iodoform  salve,  or  from  the 
repeated  inunction  of  sapo  viridis.  For  particulars  as  to  the  opening  of  abscesses, 
or  the  extirpation  of  glands,  we  must  refer  to  works  on  surgery. 

Second,  in  the  general  treatment  of  scrofula  every  possible  means  is  to  be 
employed  to  invigorate  the  system.  Abundant  nourishment  and  fresh  air  are 
essential.  The  child  may  be  taken  either  to  the  country,  or  the  mountains,  or  the 
seashore.  Cod-liver  oil  is  regarded  by  some  as  a  specific  in  scrofula;  but  its 
undoubted  value  really  lies  in  the  fact  that  it  is  an  easily  digested  fat.  Some  chil- 
dren can  take  a  considerably  larger  dose  than  others  without  its  disturbing  the 
stomach.  Usually  we  prescribe  two  or  three  tablespoonfuls  per  diem.  Salt  baths 
enjoy  a  great  reputation  as  a  remedy  in  scrofula.  If  circumstances  permit,  the 
best  way  is  to  visit  some  place  where  there  are  brine  baths,  such  as  Kosen,  Suiza, 
Salzungen,  Amstadt,  Kreuznach,  Milnster  am  Stein,  Rehme,  Eeichenhall,  Ischl, 
and  Colberg. 

Treatment  at  these  resorts  is  preferable  to  artificial  baths  at  home,  because  it  is 
under  more  favorable  hygienic  surroundings. 

The  chief  internal  remedies  are  iron,  iodine,  and  arsenic.  A  favorite  prescrip- 
tion is  syrup  of  the  iodide  of  iron.  Arsenic  promotes  nutrition,  and  perhaps 
exerts  some  specific  influence  upon  certain  scrofulous  (tubercular)  local  diseases, 
particularly  the  "  fimgous  "  affections  and  lupus. 
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SUBSMART  OF  THD  STS1PTOM8  AND  TRBATMX2NT  IN  OASES  OF 

POISONINa. 

1.  Sulphnrio  Acid. — Mucous  membrane  of  mouth,  throat,  oesopha^s,  and 
stomach  deeply  corroded.  In  the  worst  cases  rapid  death  ushered  in  by  convul- 
sions and  asphyxia,  or  more  rarely  consequent  upon  perforation  of  the  stomach. 
Usually  the  case  is  more  protracted.  The  mouth  and  throat  are  whitened,  or  in 
severe  cases  l)lackened.  They  are  soon  attacked  by  an  intense  ulcerative  inflam- 
mation. Deglutition  is  extremely  painful,  and  there  are  most  distressing  chok- 
ing and  retching.  The  vomitus  contains  black  lumps.  Profuse  salivation.  Pain 
along  the  oesophagus.  Abdomen  usually  distended  and  very  tender  on  pressure. 
There  may  be  intestinal  discharges  of  a  bloody  character,  resembling  dysentery. 
Urine  is  generally  scanty,  and  often  contains  albumen  and  blood.  Ck)llapse. 
Small  and  rapid  pulse. 

In  mild  cases,  slow  recovery,  the  necrosed  tissues  gradually  sloughing  off. 
Cicatricial  stricture  of  the  oesophagus  frequently  ensues  and  may  prove  fatal. 
Neuralgia,  hyperaesthesia,  and  various  other  nervous  disturbances  may  also  occur 
as  sequelae. 

In  fatal  cases,  the  autopsy  discloses  necrosis,  ulceration,  and  inflammation  in 
the  upper  portion  of  the  digestive  tract.  The  lining  of  the  stomach  is  usually 
coal-black.  Well-marked  jmrenchymatous  degeneration  of  the  liver  and  kidneys. 
Perhaps  nephritis.    In  later  stages,  extensive  cicatrices. 

Treatment:  If  used  at  all,  the  stomach-pump  must  be  introduced  very  cau- 
tiously, for  fear  of  causing  perforation.  The  best  remedy  to  give  at  once  is  several 
teaspoon fuls  of  magnesia  in  water,  or  a  few  drops  of  liquor  sodse  in  mucilage. 
Later,  the  symptoms  are  to  be  combated  with  bits  of  ice,  disinfecting  mouth-washes 
and  gargles,  tonics,  and  cautious  feeding  with  milk,  eggs,  etc.  If  stricture  of  the 
oesophagus  develops  afterward,  an  endeavor  should  be  made  to  dilate  it  with 
bougies. 

2.  Hydroohlorio  and  Nitric  Acida— Symptoms  similar  to  those  of  sulphuric 
acid.  The  most  prominent  symptoms  are  the  local  ones,  intense  stomatitis,  phar- 
yngitis, etc.  There  is  usually  albuminuria,  with  casts  and  blood  in  the  urine. 
Nitric  acid  sometimes  stains  the  corroded  spots,  especially  the  angles  of  the  mouth, 
yellowish ;  and  the  vomitus  may  have  the  same  tinge  (xanthoproteic  acid).  In 
poisoning  from  fuming  nitric  acid  the  inhaled  vapors  cause  pulmonary  symptoms. 
Prognosis  and  treatment  as  in  case  of  sulphuric  acid. 

3.  Nitroos  and  Solphurous  Acid  Fnmes.— Intense  local  inflammation  of  the  air- 
passages.  Violent  dyspnoea,  cough,  abundant  bloody  or  yellowish  expectoration. 
There  may  also  be  grave  nervous  disturbance  and  collapse.  Treatment :  Symp- 
tomatic :  sinapisms,  narcotics,  expectorants,  and  inhalations. 

4.  Oxalic  Add. — Local  corrosive  action  similar  to  that  of  the  other  adds,  only 
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less  severe.  In  severe  cases  collapse  from  cardiac  paralysis.  Apt  to  occasion  cer- 
tain nervous  symptoms — formication,  anaesthesia  of  the  finger-tips,  tonic  and 
clonic  convulsions,  trismus,  and  tetanus;  later  paresis.  There  is  sometimes 
sugar  in  the  urine,  and  nephritic  may  develop.  Anuria  is  frequent,  and  is  due  to 
plugging  of  the  tubules  by  calcic  oxalate  crystals.  The  treatment  should  be 
symptomatic,  and  should  also  include  the  administration  of  preparations  of  calcium 
— liquor  calcis,  calcii  carbonas,  or  even  egg-shells — to  form  insoluble  calcic  oxalate. 
Magnesia  is  also  useful. 

5.  Ammonia. — The  fumes  affect  the  air-passages  chiefly ;  the  solution,  the  upper 
part  of  the  digestive  tract.  The  specific  local  effect  is  the  production  of  an  intense 
croupous  inflammation  of  the  mucous  membrane.  Accordingly,  the  symptoms 
are  salivation,  dysphagia,  vomiting  of  strongly  alkaline  matter,  and  diarrhoea,  or 
cough,  dyspnoea,  etc.  In  severe  cases  there  is  collapse,  with  rapid  pulse,  and  such 
nervous  symptoms  as  pain,  paraesthesia,  vertigo,  convulsions,  etc.  Treatment : 
In  fresh  cases  the  stomach-pump.  Tlie  cautious  use  of  acids— for  instance,  acetic 
or  citric.    Also,  symptomatically,  emulsions  of  oil,  bits  of  ice,  and  narcotics. 

6.  Caustic  Potash  or  Soda. — Symptoms  and  treatment  as  in  case  of  ammonia. 
In  contrast  to  acid  poisoning,  it  is  to  be  noted  that  alkalies  do  not  withdraw  water 
and  precipitate  albumen,  but  dissolve  it.  The  corroded  spots  are  therefore  not 
dry  and  brittle,  but  softened  (*'  colliquation  ")• 

7.  Potassic  Nitrate. — Vomiting  and  diarrhoea.  Severe  abdominal  pain.  Col- 
lapse, with  cold  skin  and  rapid,  thready  pulse.  Occasionally  the  pulse  is  slow. 
Nervous  disturbances,  such  as  painful  muscular  contractions,  and,  in  severe  cases, 
convulsions  and  coma.  Treatment :  Symptomatic ;  opium  and  other  narcotics, 
stimulants  (camphor,  ether),  and  bits  of  ice. 

8.  Chlorine  Gas. — Violent  convulsive  cough.  Bloody  expectoration.  Spasm  of 
the  glottis.  Dyspnoea.  Darting  pains  through  the  chest.  Sneezing  and  profuse 
flow  of  tears.  In  severe  cases  pneumonia.  Treatment :  Fresh  air.  Inhalation 
of  warm  aqueous  vapor,  or  of  ammonia  to  form  ammonic  chloride.  Chloroform 
may  also  be  tried,  and  uarcotics. 

9.  Iodine.— 1.  Acute  iodism,  as  seen,  for  instance,  after  the  injection  of  large 
amounts  of  tincture  of  iodine  into  ovarian  cysts:  collapse,  with  pallor  and  cya- 
nosis, and  small  and  very  rapid  pulse.  Vomiting.  Often  marked  dyspnoea. 
Suppression  of  urine.  Sometimes  hienioglobinui'ia.  Later,  the  skin  becomes  very 
red.  There  is  albuminuria;  also  sore  throat,  coryza,  conjunctivitis,  severe  frontal 
headache,  and  cutaneous  eruptions.  2.  Chronic  iocUsin,  caused,  for  example,  by 
long-continued  internal  administration  of  potassic  iodide:  coryza,  conjunctivitis, 
sore  throat.  Gastric  symptoms.  Vertigo,  headache,  and  similar  nervous  phe- 
nomena of  a  mild  character.  Acne  or  erythema,  sometimes  in  the  form  of  ery- 
thema nodosum.  Treatment:  In  acute  cases,  white  of  egg  and  stimulants. 
Otlier  than  tliis,  treatment  must  be  symptomatic.  Prophylaxis  demands  caution 
in  the  internal  administration  of  iotline  or  its  compounds.  According  to  Ehrlich, 
tlie  symptoms  of  iodism  often  di.sappear  rapidly  after  the  exhibition  of  about  a 
drachm  and  a  half  (grm.  0)  of  sulpho-nitro-salicylic  acid  (sulphanilic  acid). 

10.  Bromine. — l.  Acute  poison  ing  from  the  fumes  of  bromine  excites  the  same 
symj)toms  as  does  chlorine  gas.  2.  Bromism,  resulting  from  the  long-continued 
use  of  potassic  bromide,  causes  languor,  debility,  mental  apathy,  and  im])aired 
intellectual  viffor.  The  reflexes  are  diminished,  pai*tioularly  the  reflex  irritability 
of  tlie  soft  palate  and  phar;vTix.  Anorexia.  Diarrhoea.  Impotence.  Almost 
invariably  a  characteristic  acne,  the  onset  of  which  may  be  delayed  by  giving 
arsenic  at  the  same  time. 

11.  Lead. — (a)  Acute  lead  poisoning  produces  severe  gastro-enteritis.  The 
best  antidote  is  sulphate  of  sodium  or  magnesium ;  or  phosphates,  white  of  egg, 
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and  milk.    In  fresli  cases  the  stomach-pump,  or  emetics  and  purgatives.     Other 
than  this  symptomatic  trtiatmonl. 

(b)  Chronic  lead  jtoifionntg :  Seen  in  type-setters,  type-founders,  painters,  pot- 
ters»  and  others.  Gf  neral  symptoms :  Lead  line  on  the  g^u«is,  lead  ana?mia,  and  lead 
cachexia.  luipnrfant  i^i'i^'^'P^  "^  symptoms  are:  1.  Lead  colic:  Violent  colicky 
pains,  radiating  from  the  umbilicus.  Usually  consii|>ation,  exceptionally  diar- 
rhcea.  AUlomen  (^oncave  and  hard.  Vomiting'.  Hard,  slow  pulse.  Tempera- 
ture usually  normal.  Urine  8o:netimes  contains  a  trace  of  albumen.  Duration, 
one  or  two  weeks.  Treatment :  If  severe  pain,  opium  and  hot  compreaiies. 
Atropioe  may  also  he  tried.  For  constipation,  enemata  and  gentle  laxatives. 
Warm  baths.  2.  Lead  paralyftiH  (vide  pag-e  509).  Paralysis  of  tlio  laryngeal 
musclen  due  to  li-ad  poisoning  has  been  reported.  3.  Saturnine  encephalopathy  : 
Sudden  development  of  grave  cerebral  symptoms;  convulsions  coma,  delirium, 
great  mental  uneasiness,  and  excruciating  headache.  Saturnine  amaurosis,  In 
severe  ca.«es^  death.  Cerehml  lesions  are  vei^  rarely  found  post  mortem.  T}*eat' 
ment  is  symptomatic.  Lukewarm  baths,  with  douching,  naiTotics,  and  stimu- 
lants. Later,  |)otaasic  iodide,  4.  Lead  arthralgia :  Most  frequently  atta<'ks  the 
knee.  Also  seen  in  the  joints  of  the  upper  extremities.  Sometimes  as.sociated 
with  paiufal  muscvdar  contriK'tions.  Objective  lesions  ai'e  i-arely  seen.  The 
Ireatmenl  cunsist^  in  warm  baths  and  the  administration  of  iwtassic  iodide.  It 
should  bo  remombcred  that  chronic  lead  ix)is<^^Hung  may  ctccasion  gout  and  chronic 
interstltiid  nephritis.  The  reader  is  referred  to  the  chapters  describing  these 
diseases, 

12.  Copper  (BhieVitrml,Verdigri8).— (a)  Acute  copper  pcn'soning :  Copper  taste. 
Vomiting  of  greenish  matter,  colic,  tenesmus,  and  bliKMly  stools.  Also  nervous 
symptoms,  headache,  vertigo,  anaesthesia,  paralysis,  delinum.  Collapse,  Dys[>- 
ncea.  Treutment :  White  of  egg,  milk,  woi>d  charc^ml.  Magnesia  is  also  valu- 
able. Yellow  potassic  ferrocyauide,  milk  sugar,  (/>)  Clironic  copper  pcfUoning  is 
rare.  It  occasions  gastro-intestinal  dLsturljancc,  colic,  and  a  reddish  or  greeuLsh 
discoloration  of  the  hair. 

13.  Zinc  iZine  Sulphate  and  C^doride).— In  acute  poisoning,  symptoms  of 
severe  gastro-eiiteritis,  f-siKH'ially  vomiting.  Also  albuminuria.  Treatment : 
Albumen,  tannin,  and  alkaline  carbonates.  Chronic  poisoning  (zinc  fumes!)  : 
Fever,  distress,  vertigo,  vomiting,  metallic  taste.  General  ancemia  and  emaci- 
ation. 

14.  Mercary.— (a)  Acwfe  poisoning  from  corrosive  mihlimate :  The  raucous 
membmiio  of  the  mouth,  throat,  cesophagus,  stomach,  and  intestines  is  deeply 
cornKled.  MeU\llic  taste.  VoDiiting.  Diarrlicea  with  painful  tenesmus.  Ischu- 
ria or  complete  anuria.  Collapse.  Generally  quickly  fatal.  Treatment :  Milk, 
white  of  egg,  reducwl  inm,  narcotics,  {h)  Chronic  mercnrial  poisoning :  Seen  in 
the  makers  of  thermometers,  scientific  instruments,  and  rairiv>rs.  Rarely  occa- 
sioned by  the  prf>longed  use  of  antisyphilitic  remedies.  The  symptoms  are 
anaemia,  emaciation,  with  great  muscular  weakness,  and  gastro-intestinal  disturb- 
ance. In  the  therapeutic  use  of  mercury,  besides  the  rarer  mercurial  enteritis, 
mercurial  stomatitis  is  the  most  important  toxic  symptom;  onset  of  foul-smelling 
necrosis  of  mucous  membrane,  \>illi  ulceration  of  mucous  membrane  of  cheeks^ 
jaws,  gums,  etc.  Treat metii :  Immediate  discontinuance  of  medication;  potassic 
chlorate  as  mouth-wash  and  gargle. 

Mercnrial  Tremor. — Tremor  is  common  in  chronic  mercurial  poisoning  and  is 
of  special  interest.     It  is  usually  preceded  by  a  stage  of  pronounced  mental  irri- 
tability ("mercurial  eit'thism*'),  and  often  some  mental  excitement,  fright,  etc.,  is 
the  exciting  cause  of  the  tremor.     The  tremor  itself  is  a  pronounced  intention 
K     tremor — that  Is,  it  is  usually  not  present  when  the  body  is  kept  quiet,  but  it  comeB 
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on  with  all  movements,  like  the  tremor  m  multiple  selerofds.  The  finer  the 
uiovemouts  the  patient  tries  t-o  make  the  more  marked  is  the  tremor.  Mental 
excitement  usually  increases  the  tremor  considerahly.  In  severe  cases  the  tremor 
is  so  great  that  the  patients  can  not  leave  their  beds.  In  mre  cases  there  is 
paralysis. 

Treatment :  Dietetic  and  hygienic.     Iodide  of  potassium,  hyoscine,  and 
times  galvanism,  are  also  useful. 

15.  Phosphorus,— (I)  Acute  phoiiphorus  poisoyiiug,  as  fixjm  matches:  Violei 
epiga-stric  pain,  voiuiling— the  vomilus  smells  of  phosphorus,  and  it  may  be  ph< 
phorescent.     After  these  mitial  symptoms  usually  comes  a  period  of  comparative 
comfort,  lasting  two  or  throe  days.      Then  appear  grave  symptoms:   jaunthce. 
severe  ]Mdn  in  the  hepatic  region  and  whole  abdomen,  hepatic  enlargement,  fever, 
feeble  and  rapid  pulse,  sometimes  gastric  or  intestinal  litL-morrhage,  cutaneot 
ecchymoses,  ha.^matuna,  epistajcia,  or  metrorrhagia.    The  intellect  usually  remt 
clear,  except  that  just  Ix'fore  death  there  may  be  drowsine&s  or  convulsions.     The 
urine  contains  albumen,  blood,  casts,  bile-pignient,  and  sometimes  leucine  and  tyn> 
sine.     No  ui*ea  is  excreted.     De^itli  occurs  usuallj^  at  the  end  of  one  or  two  weeks, 
but  it  may  be  more  speedy.     In  mild  cases  the  alx»ve  symptoms  ai^  not  strongly 
marked,  and  recovery  may  ensue.     A  very  grave  prognosis  should  be  made  in 
every  ca-se  at  the  start.     Post-mortem  appearances  in  acute  phosphorus  y 
/«£/.' Jaundice.    Dark  blood.    Numerous  internal  ecchymoses— for  example,  i 
serous  and  mucous  meinliraues  and  kidneys.     Fatty  degeneration  of  most  of  tiir 
internal  organs,  including  the  liver,  heaii,  muscles,  and  kidneys.     Treatvient :  In 
fresh  cases,  washing  out  of  tlie  stomach.    Laxatives.     As  an  emetic,  sulphate  of 
copper.    The  best  antidote  is  old  oil  of  tuiTientine  (30-40  drops  in  mucilage).    Oily 
substances  should  be  avoided,   as  phosplnjrus  is  soluble  in  oil.     Narcotics  and 
rither  symptomatic    remedies  may  al^o  bo   indicated.     (2)  Chi^onic  2*^" 
pofsoning :   Necrosis   of  the  lower  jaw,  less  often  of  the  upper  jaw,  ■■ 
fnim  caries  of  the  teeth.     Necro,sds  of  the  hone,  with  exubenint  gi-owth  of  oste«h 
phytes. 

IC.  Arsenic  (Arscnious  Acid,  Schweinfiirth  Green,  Scheele's  Green,  Arsenical 
Wall-paper).— (1)  Acute  arsenic  poisoning :  Symptoms  of  intense  gastro-enteritia, 
suggesting  cholera.  Violent  vnnuting.  Rice-water  8tt»ols.  Severe  abdominal 
l>ain.  Nervous  symptoms:  Vertigo,  headache,  faintness,  twitchings.  Cartliat- 
weakness.  Cyanosis.  Collapse.  Not  iufi-equenlly  a  cutaneous  einiption  rescnr 
bling  urticaria  or  eczema.  Rometimes  albumen  and  bluod  are  present  in  the 
urino.  Severe  c^ses  are  fatil  in  one  or  two  days.  With  regard  to  arsenical 
paralysis,  vide  page  571.  Treatment :  At  first  the  stomach-pump  or  emetics— for 
example,  sulphate?  of  zinc.  The  l>est  antidotes  are  freshly  prepared  ferric  hydrate 
in  water,  two  to  four  tablesporvnfuls  every  fifteen  to  thirty  minutes;  ferrum  oxy- 
dutum  Siiccharatum  solubile  (P.  G),  in  teaspoonful  doses;  magnesia;  and,  best  of 
all',  the  compound  of  magnesia  and  ferric  hydi'ate  known  as  '*  antidotum  arsenici'* 
fP.  G.),  of  which  a  tablesxwonful  may  be  given  everj*  fifteen  to  thirty  minutes. 
(2)  Chronic  arnenic  poisoning :  Acquired  in  arsenic  works  and  glass  factories,  or 
from  arsenical  fabrics,  papers,  and  flowers.  Conjunctivitis,  chronic  gastro-intesti- 
nal  catarrh,  et-zema,  and  cutaneous  ulcerations.  Aniemia  and  cachexia,  falling 
out  of  the  hair,  loss  of  sleep.  Treatment  is  purely  symptomatic,  except  as  regurd^ 
prophylaxis.  In  poisoning  with  ar-seniurctted  hydrogen,  haemoglobiDurta  &ud 
jaundice  occur,  with  severe  nervous  symptoms. 

17.  AlcohoL — (1.)  Acute  alcoholic  jioisoning  :  Unconsciousness;  amrMhesi:* . 
pupils  either  dilated  or  conh^acted,  usually  not  reacting  to  light;  pulse  smull 
sometimes  slow;  skin  cold  and  clammy;  vomiting:  stertorous  respiration.  Thero 
may  he  delirium  and  clonic  convulsiotis  instead  of  coma.     Such  cases  last  three  ur 
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four  days.  Death  has  been  repeatedly  observed.  Treatment:  Batbing  and 
douchiug:.    Stimulants. 

(2.)  Chronic  alcoholism,  (a)  Physical  and  mental  debility :  Chronic  catarrh 
of  the  throat,  larjux,  stomach,  and  intestines.  Alcoholic  tremor.  Numerous 
organic  diseases,  including  cirrhosis  of  the  liver,  contracted  kidney,  cei-ebi-al  dis- 
ease, and  neuritis. 

ib)  Delirhtm  trenwwf :  Usually  a  sudden  onset,  as  in  connection  with  some 
acute  disease  or  after  a  surgical  injury.  Disordered  intellect.  Great  restlessness, 
hallurinations  (vermin, etc.),  exfiteiueiit,  and  loss  of  sleep.  Treatment:  Bathing 
and  dcHiching,  Injections  of  strychnine.  The  use  of  chloral  and  other  nai-cotics 
should  Ix"  cautii>us.  Physical  reKtraiiit  sliould  be  avoided  if  possible.  The  polient 
may  often  be  aUowetl  to  go  about  the  i^oom  as  he  likes,  if  only  he  be  watched. 
Alcohol  sliould  be  given  if  oollaiwe  be  threatened. 

18.  Chloroform.— Uucon.sciousuess.  Loss  of  .sensibility  and  reflexes.  Slow 
pulse.  Pupils  dilated.  Failure  of  respiration,  and  finally  of  the  heart.  Danger  of 
heart  failure,  especially  in  pei'»«»tjswith  wviik  hearts.  Treatment:  Artificial  respi- 
ration.    Injections  of  strychnine.     Stiuiulants.     Counlerirritation, 

19.  Iodoform.— (Repeatedly  seen  from  the  use  of  iodoform  on  wounds).  Firet 
of  all,  nervous  syni|>loms:  headache,  vertigo,  sleeplessness.  Pec-uliar  psychoses, 
maniacal  attJicks,  delusions  of  persecution,  i*efusal  of  food.  In  severe  cases  con- 
vulsions, deep  coma.  Very  small,  rapid  pulse.  Treatment:  symptomatic,  by 
stinnilants,  batliB,  etc.  Alkalies  and  atropine  are  recommended,  but  tlieir  action 
is  doubtful. 

20.  Carbonic-oxide  Gas  (Illuminating  Gas). — At  first,  vertigo,  headache,  throb- 
bing ill  the  temples,  Hugiiig  in  the  ears,  and  sfMit.s  before  the  eyes.  The  patient 
gradually  becomes  uncousciousi.  Skin  pale  aud  cyanotic.  Respiration  intermit- 
tent. Subnoi-uial  temperature.  The  urine  may  contain  albumen  and  sugar.  The 
carbonic  oxide  may  be  demonstratetl  in  the  blood  by  metms  of  the  spectroscope. 
Its  color  is  clear  cherrj-red  (CO-hjemofflobine).  Subsequently  paralysis,  disturb- 
ances of  sensation  and  of  speech.  Treatment :  Fresh  air,  artificial  respiration, 
stimulants,  transfusion, 

2h  Sulphuretted  Hydrogen.— Hea<hicbe,  vomiting,  dianhoea.  In  severe  cases, 
uncon.scioii?«ness,  dyspnoea,  cyant>si.s,  convulsions,  and  death.  The  blood  is  thin, 
fluid,  and  black  (siilph-hremoglobine).  Trenlmcnf :  Artificial  respiration,  fresh 
air,  and  the  cautious  inhalation  €>f  chloHne  gu.s. 

22.  Bisulphide  of  Carbon,— (Workers  in  rubb4»r  factories).  Vomiting.  Severe 
nervous  symptoms.  lucoutinetice  of  urine,  ati-ophic  paralywa,  anaEsthesia,  men- 
tal distuj-bances,  especially  Jc»ss  of  memory,  spasunxlic  conditions,  etc.  Tlie  red 
blood-corpusch's  are  destroyed;  the' black  blood  contains  many  fiakes  of  pigment. 
Treatment:  sj^nptomatic. 

33.  Hydrocyanic  Acid  (Pota^c  Cyanide;  Bitt-er  Almonds).— Characteristic 
odor  of  bitter  almonds.  In  severe  cases  death  njay  occur  in  a  few  minutes.  If 
the  coui-se  be  more  protracted,  convulsive  and  extremely  slow  respiration,  the 
exph-atorj'  act  bemg  much  prolonged ;  the  eyeballs  protrude,  and  the  pupils  are 
somewhat  enlarged  and  do  not  react  to  light.  Cardiac  weakness,  cyanosis,  unoon- 
sciousness.  Twitching  of  the  muscles,  Trismus,  rwa^/n^nf ;  Merely  symptom- 
atic. Emetics,  artificial  respiration,  cool  douches,  stimulants.  Atrapine  may  be 
tried;  also,  hydmted  ferric  oxide  and  chlorine  water. 

24.  Nitroben2ine  (Nitrobenzole,  Oil  of  Mirbane).— Strong  odor  of  bitter  alm- 
onds. At  first,  dizziness.  The  skin  soon  assumes  a  bluish  hue,  rapidly  increas- 
ing to  the  deepest  cyanosis.  Increasing  anxiety,  sense  of  suffocation,  and  gradual 
loM  of  consciousness.  In  severe  cases,  death,  ushered  in  by  convulsions.  In 
milder  cases,  gradual  recovery.     Treatment :  Stomach-pump.     Artificial  respira- 


tion.  Stimulants,  In  the  Leipsic  cliniquc,  ti-ansfusion  has  worked  achnirablv  in 
two  cases.  The  symptoms  caused  by  aniline  and  the  aniline  dyes  closely  resemble 
I>oisoning'  fi'om  nili-obenzolc. 

25.  Carbolic  Acid, —Corrosion  of  mouth,  throat,  and  stomach.  In  niLldcases« 
vertigo  and  hi^adaclie ;  in  severe  cases,  coma,  preceded  in  rare  instances  by  sj'mp- 
toms  of  cerebnil  itTilution.  Curilractetl  pupils.  Vomiting,  Pulse  slow  at  first, 
then  i*apid.  The  urine  has  a  dark,  olive-green  color.  Sometimes  hsemoglobiuuna 
and  nephritis.  Treatment:  Stomach-pump.  Slaketl  lime  and  water.  Lar^ 
doses  of  sulphate  of  sodium  are  especially  to  be  recommended. 

26.  Atropine  {Belkidonna). —Drynessi  of  the  mouth  and  thioat.  Exeessive 
thirst.  DizzineHs  and  headache.  Peculiar  mental  disturbances:  hall  urinations 
ui-e  particularly  fi'cquent.  Pupils  very  widely  dilated.  Cutaneous  ervthem* 
i-csembliiig  that  of  scarlet  fever.  In  severe  cases,  pulse  enormously  accelerated, 
with  violent  pulsation  in  the  arteries.  Convulsions  may  occur.  Nervous  symp- 
toms ix^T-sist  fnv  some  time.  Treatment :  The  following  physiological  antidotes 
should  be  tried :  physostigmine  (eserine),  pilocarpine,  and  morphine. 

27.  Digitalis.^ Vomiting,  Dim-rhoea.  Pulse  very  slow  (forty  beats  per  minute, 
or  less).  Dyspntea.  Symptoms  of  collapse.  Cold  extremities,  muscular  tremor. 
Somnolence.  In  the  worst  cai-es,  Hopor  and  death.  Even  the  milder  cases  are 
protracted.  Treatment :  Emetirs,  stomach-pumjx  Tannin.  Camphor,  strong 
caf4  )ioh\  ether,  ammonia.     Counter-irritation. 

2K.  Nicotine  (Smoking;  Tobacco  Juice;  Tobacco  Enemata).— 1.  Acute:  Pul 
small  and  .slow,  syncope,  sense  of  oppi-ession,  salivation,  vomiting.  In  sererc 
cases,  I0S.S  of  consciousness,  tetanic  spasms,  both  pulse  and  i-espiration  intermittent 
2.  (*hroiiiC  (from  excessive  use  of  tobacco);  Palpitation,  ii'regiilar  action  of  tbe 
heart,  paroxysms  of  asthma  and  anjriiia  i>eetoris.  Tremor,  muscular  weakness.  Lo8» 
of  sleep.  Sometimes  there  ai*e  symptoms  of  ataxia  ("nicotine  tabes'"  seen  in  cigar 
makers).  Amblyopia,  scintillating  scotoma.  Gastric  disturbance,  clironic  catarrh 
of  the  pharynx  and  larynx.  Treatmeiit :  In  acute  cases,  stimulants.  Chronic 
poisoning  necessitates  the  giving  up  of  tobac<.ro.    Further  treatment  is  symptomatic, 

29.  Strychnine.— Violent  tetajiic  reflex  convulsions.  Exaggeration  of  the  cuta- 
neous and  t'^ndim  reflexes.  Trismus.  Opisthotonos.  Pulse  small  and  very  rapid. 
The  convulsions  ccmie  in  iwiroxysms,  witli  intervals  between  them.  The  inlellect 
is  nsuully  }>erfectly  clear.  Recovery  occui's  only  in  mild  cases.  Treatment : 
Emetics,  stoniach-pump.  Tannin.  Tincture  of  iodine.  Castornjii.  The  convul- 
sions  are  to  be  combated  by  morphine,  chloroform,  chloral,  or  potassic  bromide. 
Curare  has  also  been  tried. 

30.  Coniine  (Hemlock).— In  severe  casee  convulsaons,  then  general  paralyRis, 
especially  of  the  ix^spiratory  muscles,  loss  of  consciousness,  and  death.  Pupils 
dilated.  In  milder  cases  confusion,  musculai-  weakness,  romitmg,  and  diarrhoea. 
Treatment :  Emetics,  tannin,  stimulants. 

31.  Morphine  (Opium).—!.  Acttte:  Begins  with  fatigue,  headache,  darkening 
of  the  visual  field,  nausea,  vomiting.  Then  coma  comes  on  with  slow,  stertoroua, 
sometimes  in-egular  rf^spirati^m.  Muscles  completely  lax.  Pupils  usually  vrry 
small.  Pulse  often  slow,  but  in  other  cases  rapid  and  small.  To  want  the  end  «f 
life  Cheyne-Stokes's  respiration ,  In  milder  ca&e^  only  vomiting,  8tui>or.  headache, 
etc,  IWatment:  Sulphate  of  zinc,  or  some  other  emetic;  stomach-pump.  Tan- 
nin.  Caf^  noir.  Atropine  may  be  tried  as  a  physiological  antidote.  Stimulants 
fcamphor,  ether)  are  best,  also  cold  baths  with  shower-baths;  artificial  respiration, 
2.  Chrovic  (morphine  habit):  Emaciation,  anaemia,  headache,  vertigo,  wakeful- 
nes.s.  Tremor.  Mental  disturbance.  Unconquerable  longing  for  morphine ;  and, 
if  this  be  denied,  the  appearance  of  grave  symptoms.  To  break  up  the  morphine 
habit  is  almost  impossible  except  in  hospitals  and  special  asylums.     The  "with- 
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drawal  of  the  drug  is  abrupt  according  to  the  practice  of  some,  and  gradual 
according  to  others.    For  particulars  consult  monographs. 

32.  Ergot  (Ergotine). — 1.  Acute:  At  first  nausea,  vomiting,  colic,  and  diar- 
rhoea. Then  vertigo,  headache,  and  muscular  weakness.  Pulse  slow.  In  severe 
cases,  sopor,  disturbance  of  respiration,  and  sometimes  death.  Treatment :  Emet- 
ics and  purgatives.  Tannin.  Ether,  camphor,  and  cafi  noir  as  stimulants.  2. 
Chronic  ergotism :  Gastric  symptoms,  vertigo,  languor,  cardiac  weakness.  The 
nervous  disturbances  are,  however,  of  especial  importance.  Of  these,  parsesthesia 
has  long  been  recognized.  Recently  attention  has  been  attracted  to  the  great 
resemblance  of  the  nervous  symptoms  to  those  of  tabes  dorsal  is;  and  there  is, 
moreover,  an  anatomical  change  in  the  posterior  columns  of  the  cord.  Convul- 
sions and  psychical  phenomena  are  also  observed.  A  second  form  of  chronic 
ergotism  is  called  gangrenous  ergotism.  It  results  in  dry  gangrene  of  the  hands 
and  feet.  A  line  of  demarcation  forms  and  the  gangrenous  parts  slough  off. 
The  process  may  be  attended  by  fever  and  pyaemia.  Tlie  probable  explanation  is 
that  the  minute  blood-vessels  become  spasmodically  contracted  and  thrombi  form 
under  the  influence  of  the  poison.  The  different  symptoms  are  due  in  part  to  the 
different  constituents  of  the  ergot.  The  best  known  are  sphacelinic  acid,  which  is 
probably  the  cause  of  gangrenous  ergotism  and  ergotine  tabes;  comutine,  which 
causes  severe  convulsive  symptoms  (convulsive  ergotism)  and  uterine  contrac- 
tions; and  finally  ergotinic  acid.  The  treatment  of  chronic  ergotism  is  purely 
symptomatic. 

33.  Poisonons  KoihroomB.— 1.  Poisoning  from  morels :  Fresh  morels  ("  mor- 
cheln"  or  **  lorcheln  ")  contain  a  poison  which  is  readily  soluble  in  hot  water,  and 
which  evaporates  completely  if  the  morels  be  dried.  Morels  that  have  been  dried 
or  parboiled  are  therefore  perfectly  harmless,  but  the  fresh  ones  are  poisonous. 
The  symptoms  are  nausea,  vomiting,  diarrhoea,  headache,  coma,  and,  above 
all,  haemoglobinaemia  and  haemoglobinuria  (q.  r.),  associated  with  which  is  a 
haematogenous  icterus.  In  severe  cases  death  occurs,  ushered  in  by  convulsions. 
Treatment  is  symptomatic,  and  includes  the  administration  of  emetics,  purgatives, 
and  stimulants.  2.  Poisoning  from  the  red  agaric  {amaniia  muscaria);  This 
contains  the  poisonous  alkaloid  muscarine.  Gra.stric  symptoms  and  diarrhoea. 
Mental  excitement,  delirium,  tetanic  and  epileptiform  convulsions.  A  ra]>id  pulse, 
small  pupils,  disturbed  vision  from  spasm  of  accommodation,  sweating,  salivation, 
and  in  most  of  the  severe  ca.ses  sopor  and  death.  Treatment :  Emetics,  etc.  Atro- 
pine, which  acts  as  a  physiological  antidote  to  muscarine.  Also  tannine,  and 
stimulants.  3.  Poisoning  from  tubercular  mushrooms  (amanita  phalloides),  con- 
fused with  young  button  mushrooms  (champignons).  Dige.«^ive  disturbances,  later 
jaundice,  somnolence,  coma.  The  autopsy  shows  fatty  degeneration  of  the  liver, 
kidneys,  and  stomach,  as  in  phosphorus  poisoning. 

34.  Poisoning  from  SanBages  {Botulismus).—T\\\ii  sometimes  occurs  as  the  result 
of  eating  partially  decayetl  sausages.  The  symptoms  are  pain  in  the  stomach, 
nausea,  vomiting,  colic,  and  diarrhopa.  There  are  also  marked  feebleness,  prae- 
cordial  anxiety,  and  dyspnoea;  vertigo,  headache,  somnolence;  and  very  often 
disturbance  of  vision  (amblyopia,  spots  before  the  eyes),  and,  what  is  surprising, 
ptosis.  In  severe  ca.ses,  dysphagia,  as  a  result  of  more  or  less  complete  paralysis  of 
the  tongue  and  the  constrictors  of  the  pharynx.  The  mouth  is  dry.  The  heart 
is  feeble;  this  and  the  general  prostration  and  malnutrition  may  prove  fatal.  The 
cases  are  usually  protracted,  rarely  being  very  acute.  Tlie  active  principles  (al- 
kaloids of  putrefaction)  have  lately  become  known  in  part.  In  sausage  and  also 
in  meat  poisoning  the  most  important  substance  is  ptomato-atropine,  a  substance 
which  acts  almost  exactly  like  atropine.  Treatment:  Emetics,  purgatives  (cal- 
omel), stimulants,  and,  if  indicate<l,  artificial  feedinj:. 
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35.  Foisoxung  from  Meat — In  repeated  instances  severe  symptoms  have  been 
occasioned  by  eating  tainted  meat,  or  possibly  that  obtained  from  animals  which 
had  been  diseased.  These  symptoms  are  certainly  due  to  the  products  of  putre- 
faction, substances  which  act  partly  like  muscarine,  partly  like  atropine,  neurine, 
methylguanidine,  etc.  The  special  poison  is  not  yet  fully  known.  Probably  there 
are  several  poisons,  either  chemical  or  organic  and  infectious.  The  usual  symp- 
toms are  vomiting  and  diarrhoea.  The  case  may  closely  simulate  cholera.  In 
most  instances  certain  nervous  phenomena  are  also  observed — wakefulness,  deliri- 
um, headache,  and  changes  in  the  pupils.  There  may  be  roseola  or  wheals  or 
erythema.  Frequently  there  is  a  high  fever,  but  sometimes  the  temperature  is 
subnormal.  The  pulse  is  small  and  slightly  accelerated,  although  it  may  occa- 
sionally be  slower  than  normal.  There  is  a  sense  of  thoracic  oppression.  The 
cases  are  often  protracted.  Tendency  to  relapses.  Death  may  occur.  Post  mortem, 
there  is  usually  found  an  intense  and  often  hsemorrhagic  enteritis  with  secondary 
changes  in  the  spleen,  kidneys,  lungs,  and  other  organs.  Treatment:  Symptom- 
atic: calomel,  emulsions,  stimulants,  and  baths.  Food  should  be  given  cau- 
tiously. 

36.  Foifloning  from  Fish. — The  eating  of  tainted  fish  has  likewise  caused  grave 
disturbance.  The  symptoms  vary.  Usually  there  are  pain  in  the  stomach,  pra^ 
cordial  anxiety,  vertigo,  dryness  of  the  throat,  aphonia,  and  labored  respiration. 
There  may  also  be  disturbtmce  of  vision,  amblyopia,  and  colored  vision,  or  paraly- 
sis of  the  motores  oculi  and  of  accommodation.  In  severe  cases  there  may  be 
dysphagia  and  general  x>aresis.  Sometimes  dyspncca  and  cardiac  weakness  are 
observed.  The  cases  are  frequently  very  tedious.  Here,  too,  there  are  many  active 
poisonous  products  of  putrefaction,  among  them  one  which  acts  like  muscarine. 
Treatment  similar  to  that  recommended  in  the  two  preceding  paragraphs. 

37.  Foiflomng  from  Mnssels  (Mytilus  Edulia).  This  is  also  common.  A  draw- 
ing feeling  in  the  neck,  a  blunt  feeling  in  the  teeth,  crawling  and  burning  in  the 
arms  and  legs,  dullness  in  the  head,  mental  excitability,  feeling  as  if  everything 
were  light,  as  if  the  patient  must  fly ;  in  the  later  stages  dilated,  immobile  pupils, 
difficult  speech,  paresis  and  ataxia  of  the  muscles;  also  nausea,  skin  eruptions 
(urticaria),  fall  of  temixirature.  In  severe  cases  death  may  ensue  in  a  few  hours. 
At  the  autopsy  we  find  severe  enteritis,  enlarprenient  of  the  spleen,  and  often  a 
peculiar  specklinji:  of  the  liver.  The  poison  of  mussels  that  is  known  has  been 
called  mytilotoxine. 

38.  Poisoning  from  Cheese. — Vomiting,  colicky  pains,  diarrhoea,  vertigo,  sense 
of  thoracic  op]>i*ession,  headache,  languor,  and  disturbance  of  vision.  Treatment 
as  in  paragraphs  35  and  36. 
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TABLE  OF  WBIGHTS  AND  MEASITRES. 


Table  of  Relation  of  U.  S.  Fluid  to  Metric  Measure. 


Minims 

Cubic 
Centimetres. 

Cubic 
Minims.         Ceutlmctres. 

Plnid 
Drachms 

Cubic 
Centimetres. 

Fluid 
Ounces. 

Cubic 
Centimetres. 

1 

= 

•06 

30             =t           1-85 

4 

=           14-79 

4 

= 

118-24 

2 

^ 

•12 

40            =          2-46 

6 

=          22-18 

6 

= 

17739 

5 

10 

^ 

•31 
•62 

FInid                Cabic 
Drachms.      Centimetres. 

Flnid 
Oances. 

Cubic 
Centimetres. 

8 
12 

= 

23668 
854'82 

15 

= 

•92 

1             =           3-70 

1 

2957 

16 

=: 

473-11 

16i 

^z 

1-00 

2            =           7-39 

2 

=          5910 

20 

= 

1-23 

3            =         11^09 

3 

=          88^07 

Tai 

iLE  OF  Relation  of  Troy  Weight  to  Grammes. 

Gntni. 

Grammes. 

Grains.              Grammes. 

Drachms 

Grammes. 

Ounces. 

Grammes. 

i 

= 

•008 

8            =             -52 

1 

=            3-89 

1 

= 

311 

i 

= 

•Oil 

10           =             -65 

H 

=            5-83 

u 

= 

46^6 

i 

^ 

•016 

15           =            ^97 

2 

=           7-77 

2 

= 

62^2 

i 

= 

•032 

15^43      =          1-00 

3 

=          11-66 

3 

= 

938 

1 

rr 

•065 

20           =          1-29 

4 

=          15-55 

4 

= 

124^4 

2 

= 

•13 

30           =          104 

6 

=         233 

6 

= 

186-6 

4 

= 

•26 

40           =          259 

8 

= 

248-8 

5 

= 

•32 

61^r3      =          400 

6 

=: 

•39 

The  Metric  Sys 

feh  in  Medicine. 

Old  Style. 

Metric. 

IFI  j  or  gr.  j 

= 

06  grm. 

f3jor      3j 

= 

4 

HJor      5J 

= 

32  i 

The  decimal  line,  instead  of  points,  makes  errors  impossible.  As  *06  (drug)  is 
less  than  a  grain,  while  4*  and  32'  (vehicle)  are  more  than  the  drachm  and  ounoe, 
there  is  no  danger  of  giving  too  large  doses  of  strong  drugs. 

C.c.  (cubic  centimetres),  used  for  grms.  (grammes),  causes  an  error  of  five  per 
cent  (excess). 

A  teaspoonf ul  is  usually  5  grms. ;  a  tablespoonful,  20  grms. 


INDEX 


Abasia,  808  (foot-note). 

Abdomen  in  typhoid  fever,  10. 

Abdominal  typhus,  1. 

Abducens  nerve,  paralysis  of,  566. 

Abortion  in  acute  yellow  atrophy  of  the  liver,  488 ; 
in  chorea,  7B4 ;  in  pernicious  anasmia,  944 ;  in  ty- 
phoid fever,  18. 

Abscesses,  embolic,  in  lungs,  847;  in  appendicitis, 
430 ;  in  glanders,  116 ;  in  parotitis,  849 ;  in  peri- 
nephritis, 868 ;  in  perityphlitis,  430 ;  in  smallpox, 
66 :  in  septico-pyaemia,  110 ;  in  typhoid  fever,  17 ; 
of  brain,  741 ;  of  liver,  476  ;  of  mediastinum,  873 ;  of 
tonsils,  858  ;  retropharyngeaL  860 ;  sub-diaphrag- 
matic, in  peritonitis,  466. 

Absorption,  impaired,  in  chronic  gastric  catarrh,  875. 

Accentuation  of  the  aortic  second  sound  in  chronic 
nephritis,  859  ;  in  arterio-sclerosis,  838 ;  of  the  pul- 
monic second  sound  in  emphysema,  178 ;  in  mitral 
regurgitation.  886 ;  in  mitral  stenosis,  387. 

Acoessorlus  nerve,  spasm  of,  674 ;  position  of  head  in 
spasm  of,  574 ;  paralysis  of,  663. 

Acetoneemia  in  diabetes,  960. 

Acetone,  odor  of,  in  diabetes,  971 ;  reaction,  909. 

AchUlea'  tendon  reflex,  545. 

Acholia,  489. 

Achromatopsia  in  hysteria,  801. 

Acid  dyspepsia,  883. 

Add,  free,  in  gastric  Juice,  tests  for,  378. 

Aoonitine  in  neuralgia,  630 ;  in  trigeminal  neuralgia, 
688. 

Acouirtic  nerve,  atrophy  of,  in  locomotor  ataxia,  648. 

Acromegaly,  689. 

Actinomycosis,  374. 

Acupuncture  in  aneurism,  838 ;  in  cardiac  dropsy,  806. 

Acute  bulbar  paralysis,  691. 

Acute  tuberculosis,  336. 

Acute  yellow  atrophy  of  the  liver,  485. 

Addison's  disease,  878. 

Adenia,  961. 

Adeno-carcinoma,  436. 

Adenoid  growths  in  pharynx,  858. 

Adherent  pericardium,  836. 

Adrenals  in  Addison's  disease,  STB. 

.£gophony,  800. 

Aftersensations,  609  ;  in  locomotor  ataxia,  040. 

Agaridne  in  pulmonary  tuberculosis,  885. 

Ageusia,  583. 

Agraphia,  780. 

Ague,  90. 

Air,  insi^red,  as  carrier  of  infecttoOf  SOB. 


Albumen  in  urine,  tests  for, 


Albuminous  expectoration  in  pleurisy,  866. 

Albuminuria,  accidental,  884 ;  in  acute  ascending 
spinal  paralysis,  676 ;  in  acute  Bright's  disease, 
841 ;  in  ansemia,  984,  943 ;  in  bulbar  apoplexy,  66S ; 
in  chronic  Bright's  disease,  863,  859  ;  in  diabetes, 
970 ;  in  diphtheria,  70 ;  in  epilepsy,  778;  in  erysipe- 
las, 64 ;  in  fevers,  887 ;  in  gout,  987 ;  neurotic,  885  ;  in 
osteomalada,  937 ;  physiological,  888  ;  in  pneumo- 
nia, 197 ;  renal,  genuine,  884  ;  in  scarlet  fever,  41 ; 
in  scurvy,  959 ;  in  smallpox,  66 ;  spurious,  884 ; 
transitory,  835 ;  in  typhoid  fever,  17 ;  in  yellovr 
fever,  103. 

Albuminuric  retinitis,  864,  861. 

Alcohol,  effects  of,  on  the  digestive  system,  878,  874 ; 
on  the  kidnejTs,  858  ;  on  the  nervous  system,  584  ; 
poisonous  effects  of,  1006. 

Alcoholic  beverages  in  aneemia,  936 ;  in  diabetes,  979 ; 
in  gout,  991 ;  in  neurasthenia,  818 ;  in  obesity,  998  ; 
in  pneumonia,  806 ;  in  tuberculosis,  833. 

Alcoholic  neuritis,  584. 

Alcoholic  poisoning,  acute.  1006. 

Alcoholism,  1006  ;  acute,  1006  ;  chronic,  1007 ;  treat- 
ment of,  1006. 

Alexia,  730. 

Alimentary  canal,  tuberculosis  of.  815, 488. 

Alkalies  in  diabetes,  981 ;  In  gout,  991. 

Allantiasis  (botulismus),  1009. 

Alopecia,  580. 

Altitude  in  tuberculosis,  888. 

Alum  in  intestinal  catarrh  of  children,  417. 

Amaurosis,  ansmic,  988 ;  in  gastric  ulcer,  887 ;  hys- 
terical, 808 ;  ureemic,  883. 

Amblyopia,  751 ;  in  hysteria,  808. 

Ambulatory  typhoid  fever,  18. 

Amimia,  730. 

Ammonieemia,  888,  890,  805. 

Ammonia  in  asthma,  173 ;  in  diabetes,  981 ;  poisoning 
from,  1004. 

Amnesia,  717. 

Amoeba  coli  (amoeba  dysenteriae),  81 ;  in  liver  ab- 
scess, 81  ;  in  lungs,  81. 

Amoebic  dysentery,  81. 

Amphoric  breathing,  883, 869. 

Amyl  nitrite  in  asthma,  178 ;  In  eptlepvy,  778 ;  in 
hemicrania,  6116 ;  in  trigeminal  neuralgia,  688 ;  in 
▼alvular  dlsMaa,  807. 

Amyloid  dteMSt  dutMBlo  neplifftia  eonliliMd  with, 
880 ;  oriddnQjrt  8M ;  oC Uvir, 40 ;  In pMfaWa, 8M : 
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984  :  from  gastric  atrophy,  989  ;  In  gastric  cancer, 
891 :  in  gastric  ulcer,  887  ;  idiopathic,  928 ;  tubercu- 
losis as  a  complication  of,  236,  424 ;  progressive 
pernicious,  938 ;  primary  or  essential,  928 ;  second- 
ary, 929 ;  toxic,  931. 

Anemia,  pernicious,  938 ;  associated  with  atrophy  of 
gastrointestinal  walls,  939  ;  chemical  examination 
of  blood  in,  948 ;  diagnosis,  944 ;  post-mortem  le-* 
sions  in,  940 ;'  symptoms  of,  941 ;  treatment  of, 
944. 

Anaemia,  simple  constitutional,  9*J8 ;  diagnosis  of, 
986 ;  symptoms  of,  931 ;  treatment  of,  936. 

Anaemia,  spastic,  611 ;  splenic,  944. 

Ansemlc  murmurs,  933. 

Antesthesia,  5t0  ;  dolorosa,  512 ;  in  hemiplegia,  733 ; 
in  hysteria,  800 ;  in  locomotor  ataxia,  636 ;  in  Mor- 
Tan's  disease,  670 ;  in  myelitis,  619 ;  in  neuralgia, 
517 ;  in  neuromata,  586  ;  in  railway  spine,  SHO ;  in 
unilateral  lesions  of  the  spinal  cord,  683 ;  of  the 
skin,  510 ;  of  the  trigeminus,  513. 

Analgesia,  506 ;  in  hysteria,  800 ;  in  locomotor  ataxia, 
686,  640  ;  in  Morran's  disease,  679 ;  in  syringo-mye- 
lia,678. 

Anarthria,  685  ;  in  bulbar  apoplexy,  602. 

Anchylostomum  duodenale,  448. 

Aneurism,  834  ;  cylindrical,  834;  dissecting.  840 ;  fusi- 
form, 834  ;  sacciform,  834  ;  of  the  abdominal  aorta, 
889  ;  of  carotid  artery,  839 ;  of  the  cerebral  arteries, 
7"^  ;  of  the  heart,  806,  830  ;  of  subclavian  artery, 
889  ;  of  pulmonary  artery,  218,  889. 

Aneurism  of  thoracic  aorta,  334  ;  diagnosis  of,  337  ; 
dyspncea  in,  330 ;  haemorrhage  in,  887  ;  pain  in, 
337 ;  physical  signs  of,  836 ;  symptoms  of,  385  ; 
treatment  of,  888 ;  Tufnell's  treatment  of,  888. 

Angina  pectoris,  807,  809,  310,  818 ;  pseudo  or  hyster- 
ica), 318. 

Angina  (see  Sore  Throat). 

Anjrio-neurotic  owiema,  588. 

Animal  lymph,  59. 

Animals,  lower,  diphtheria  in,  67. 

Ankle  clonus,  54.') :  In  cerebral  hwmorrhage.  732  ;  in 
hysterical  paraploKla.  l^ '.  >n  myelitLs,  020;  in 
Hpastic  paraplegia,  6dl ;  in  tetanus,  792. 

Anosmia.  533. 

Anterior  crural  nerve,  paralysis  of,  568. 

Anthrocosis  of  lun^,  24.^). 

Anthrax.  117  :  bneiilus,  117  ;  in  animals,  lift. 

Antidotes  in  pfiisonin»?  from  atropine,  1008 ;  lead, 
vm  ;  musliroonis,  1<K)9  :  phosphorus,  1006. 

Antidotum  anwnici,  1000. 

Antimony,  arscuite  of,  in  cardiac  valvular  disease, 
»». 

Antiijyrine  in  typhoid  fever,  24. 

Antiseptic  medication  in  typhoid  fever.  20. 

Antiseptics  in  pyelitJK,  8H4. 

Anuria  in  hydronephrosis,  802:  in  nephritis,  841. 

Aorta,  aneurism  of,  3-34  :  liyi)oi>lasia  of,  in  chlorosis, 
929  ;  rupture  of,  :«9. 

Aortic  incompeteney.  2HT  ;  sinlden  death  in,  290  : 
symi)toms  of.  "2S7. 

Aortic  orifice,  congenital  lesions  of,  294. 

Aortic  stenosis,  29<>. 

Ap«'x  of  huiRS.  catnrrli  afft'cting.  222. 

.\pex  pnennionin.  \9T>.  '.Hfi. 

Aphasia.  716  ;  amnesic.  717  ;  anatomical  localization 
of,  7Hi ;  ataxic.  717  ;  diapjnosis  of,  719  ;  hemiplegia 
with.  7:«5 ;  in  typhoid  fever,  IG. 

Aphenda  (see  Aphakia),  716, 


Aphonia,  hysterical,  803 ;  in  acute  laryngitis,  190 ;  in 
adductor  paralysis,  140 ;  in  pericardial  effusion, 
825. 

Aphthae,  848. 

Aplasia  of  the  lungs,  181. 

Apoplectic  cyst,  727  ;  habit,  736  ;  scar,  727. 

Apoplexy,  728  ;  delayed.  728 ;  from  cerebral  syphilis, 
758 ;  from  haematoma  of  the  dura  noater,  607  ;  from 
haemorrhage  into  medulla  and  pons,  691 ;  from 
tumors  of  the  brain,  750 ;  ingravescent.  728 ;  in 
multiple  sclerosis,  680 ;  premonitory  symptoms  of, 
728 ;  pulmonary,  247 ;  spinal,  604. 

Appendicitis,  420. 

AppendhE  vermiformis,  perforation  of,  in  typhoid 
fever,  11 ;  situation  of,  420. 

Apraxia,  720. 

Apyrexia  in  relapsing  fever,  82. 

Arachnitis  (see  Mbionoitis). 

Aran-Duchenne  type  of  muscular  atrophy,  653. 

Arbutine  in  cystitis,  896. 

Arch  of  aorta,  aneurism  of,  884. 

Argyll-Robertson  pupil,  642 ;  in  ataxia,  642 ;  hi  pro- 
gressive general  paralysis,  763. 

Arm,  peripheral  paraljrsis  of,  564. 

Arhythmia,  297. 

Arsenical  neuritis,  571. 

Arsenical  poisoning,  981. 1006 :  paralysis  in,  571. 

Arsenic  in  anemia  and  chlorosis,  938 :  in  asthma. 
172 ;  in  cerebral  tumor,  756 :  in  chorea,  783  ;  in 
diabetes,  961  ;  in  exophthalmic  goitre.  598 :  in 
habitual  headat'he,  531  ;  in  hysteria,  813 :  in  leu- 
kemia. 950 ;  in  locomotor  ataxia,  648  ;  in  malaria, 
97  ;  in  neuralgia,  519  :  in  paralysis  agitans,  787  ;  in 
pernicious  anaemia,  045 ;  in  pseudo-leuka'^mia.  963 : 
in  scrofula,  1001 ;  in  spasm  of  the  muscles  of  the 
neck,  575 ;  paralysis  from,  671 ;  poisonuag  from, 
981, 1006. 

Arteries,  diseases  of.  331  ;  calcification  of,  331. 

Arterlo-sclerosls,  3;il  ;  in  diabet«»,  972 :  in  obesity. 
990  ;  symptoms  of.  832  ;  treatment  of,  334. 

Arteritis,  syphilitic,  757. 

Arthralgia  from  lead,  10O5. 

ArthritLS,  acute  rheumatic,  900  :  gonorrhcpal,  901 :  in 
cerebro-spinal  meningitis,  106  ;  in  dengue,  90  ;  in 
diphtheria.  70  ;  in  dysentery.  79  :  in  haemophilia, 
962 ;  in  purpura,  906  ;  in  scarlet  fever.  4:).  9^)1  :  in 
tabes  dorsalis.  644  ;  nmltiple  secondary,  901,  9(>T : 
rheumatoid,  911  ;  septic,  111,  907. 

Arthritis  deformans,  911  ;  monarticular  form  of.  914 ; 
of  the  iK)or,  912 ;  of  the  rich,  985  ;  i>oIj-articular 
form  of,  914  ;  sicca,  91.1. 

Arthrogryposis,  576. 

Arthropathies  in  tabes,  644. 
1  .-Vrthrospores,  82. 
I  Asafo'tida  in  hysteria.  Bl.3. 
j  Ascaris  lumbricoides,  445. 

Ascites,  460  ;  from  cancerous  peritonitis,  4tW  :  in  can- 
I      oer  of  the  liver,  493  ;  in  cancer  of  the  pancreas, 
I      504  :  in  children,  4.'i9  ;  in  chronic  endix*arditis,  2s» : 
in  cirrhosis  of  the  liver,  480  ;  in  scarlet  f«>ver,  42 ; 
in  suppurative  hepatitis,  477 :  in  syphilis  of  the 
liver,  491  ;  in  thrombosis  of  the  portal  vein.  Wi :  in 
tulxTculous  pi'ritonltLs,  ^'iO  ;  physical  signs  of.  461 : 
treatment  of,  402. 
i  Ascitic  tiuid.  401  ;  haemorrhagic,  461. 
I  Asi^ect,  facial,  in  paralysis  agitans,  785. 
I  Asphyxia,  local,  .'iHS  :  death  by.  In  phthisis,  217  ;  in 
)      diphtheria,  08. 
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Aspiration  in  empyema,  264  :  in  pericardial  effusion, 
328  ;  in  pleuritic  effusion,  SOI. 

Aspiration  pneumonia,  1%. 

Associated  movements,  541  ;  in  cerebral  hmmor- 
rhaf^e,  785  ;  in  facial  paralysis,  501  *.  in  infantile 
cerebral  i)araly8is,  745  ;  of  the  facial  muscles  in 
progressive  paralysis,  702. 

Astasia-abasia,  803. 

Asthenopia,  neurasthenic,  K](t. 

Asthma,  bronchial,  108 :  cardiac,  296  ;  crystals,  109  ; 
stiology  of,  170 :  hay,  1'^  ;  humid,  152 ;  MillarX 
142;  nasal  affections  in,  171 ;  nervous,  168 ;  origin 
of,  170  ;  renal.  860  ;  sputum  in,  860  :  symptoms  of, 
168  ;  symptomatic,  170 ;  thymic,  142 ;  treatment  of, 
172 ;  urwmic,  860. 

Atavism,  in  haemophilia,  963  ;  In  gout,  985,  9fi7. 

Ataxia,  542 ;  after  smallpox,  66 ;  cerebellar,  733 ; 
drunkard's,  584  :  hereditary,  648  :  in  diphtheria,  70 ; 
in  locomotor  ataxia,  636  ;  in  myelitis,  619  ;  In  pe- 
ripheral neuritis,  583 :  in  progressive  paralysis,  764  ; 
in  typhoid  fever,  16  ;  locomotor,  632. 

Ataxic  gait,  687. 

Ataxic  paraplegia,  640. 

Atelectasis,  pulmonary,  181. 

Atheroma  of  the  arteries,  831. 

Athetosis,  541,  787 ;  congenital,  788 ;  idiopathic,  788  ; 
in  cerebral  paralysis  of  children,  745, 788 ;  move- 
ments of,  541  ;  nature  of,  789  ;  symptomatic,  788. 

Athrepsia,  414. 

Atresia  ani,  432. 

Atrophy,  414 ;  idiopathic  muscular,  658 :  Juvenile 
muscular.  658  ;  of  brain,  diffuse,  in  general  paresis. 
765;  of  canliac  muscle  in  pericarditis,  323;  of 
muscles,  various  forms  of,  658 ;  progressive  muscu- 
lar, of  spinal  origin.  653  ;  unilateral,  of  face,  594. 

Atropine  in  asthma,  17^  ;  in  epilepsy.  778  ;  in  exoph- 
thalmic goitre,  598 ;  in  neuralgia.  520  ;  in  progres- 
sive bulbar  paralysis,  690 :  in  pulmonary  tuber- 
culosis, 235  ;  poisoning  from,  1008. 

Attitude  In  paralysis  agitans.  785  ;  in  pseudo-hyper- 
trophic  muscular  paralysiM.  660. 

Auditory  center,  affections  of.  721 ;  nerve  in  facial 
palsy.  559  ;  vertigo,  769. 

Aura,  forms  of,  in  epilepsy,  771. 

Automatism  in  petit  mal.  773. 

Bacilli  of  anthrax,  117 ;  Asiatic  cholera.  82 ;  cerebro- 
spinal meningitis,  103 ;  diphtheria,  66  ;  glanders, 
116 ;  larj'ngeal  tuberculosis,  136  ;  pneumonia.  189  ; 
pulmonary  tuberculrjsis.  208  ;  tetanus.  791 ;  typhoid 
fever,  1. 

Bacteria  in  hepatitis  suppurativa.  476 :  gangrene  of 
lungs,  ail  ;  pleurisy,  251.  2.")!,  203  :  s-pthr  vpyfemia, 
109. 

Balanitis  in  diabetes.  973. 

Balsams  in  chronic  bronchitis.  154 ;  in  pulmonar}- 
emphysema.  180. 

Bandage  for  compression  in  chronic  hydrocephalus, 
769  ;  for  extension  in  pressure  paralysis  of  the 
spinal  cord.  614  ;  for  the  legs  in  locomotor  ataxia, 
648 ;  in  anaesthesia  of  the  trigeminus,  51.') ;  in  neu- 
ralgia of  the  Joints.  .520. 

Banting's  treatment  of  obesity,  997. 

Bara>sthesioni(>ter.  .'>07. 

Barrel-sha{K>(l  chest  in  emphysema,  177. 

Basedow's  dLseas<>  (see  Exophthalmic  OorrRR),  505. 

Basilar  arter>'.  embolism  and  thrombosis  of,  693. 

Basilar  meningitis,  702. 


Baths  in  acute  ascending  spinal  paraljrsis,  676 ;  In 
acute  poliomyelitis,  671 ;  in  anaestliesia  of  the  tri- 
geminus, 615 :  in  bronchitis,  160.  155 ;  in  cerebral 
haemorrhage,  787  ;  in  cerebral  hypera-mia,  710  ;  in 
cholera  morbus.  413 ;  in  chorea,  783 ;  in  chronic 
spinal  leptomeningitis,  601  ;  in  cutaneous  anaes- 
thesia. 515  ;  in  cystitis,  896  ;  In  diabetes,  980 ;  in 
diphtheria,  78 ;  in  erysipelas,  64  :  in  gout.  992  ;  In 
habitual  headache,  531 ;  in  hyperpyrexia  of  rheu- 
matism. Oil  :  in  hysteria,  812 ;  in  multiple  sclerosis, 
631  :  in  myelitis,  627  ;  in  nephritis,  W7,  864 ;  in 
nephrolithiasis,  888  :  in  neuralgia,  521 ;  in  neuras- 
thenia, 818 ;  in  neuritis,  584.  .585  ;  in  obesity,  998 ;  in 
osteomalacia,  927  ;  In  pachymeningitis  cervicalis 
hypertrophica,  60S;  in  paralysis  agitans,  787;  in 
paralysis  of  the  upper  limbs,  568 ;  in  pneumonia, 
205  ;  in  progressive  bulbar  paralysis.  690 ;  in  pro- 
gressive paralysis  of  the  insane,  767 ;  in  purulent 
meningitis,  701  ;  in  pyelitis,  884  ;  in  rachitis,  924 ; 
in  railway  spine,  827  ;  in  rheumatism  (acute  artic- 
ular), 010,  911  ;  in  rheumatism  (muscular),  010  ;  in 
scarlet  fever.  45  :  in  smallpox.  60  ;  in  spasms  of 
the  respiratory  muscles,  577 ;  in  tetanus,  704  ;  in 
tetany,  791  ;  in  typhoid  fever,  28. 

Baths,  electric,  in  neurasthenia,  618. 

Beaded  ribs  in  rickets,  923. 

Bedsores  in  myelitis,  622. 

Beer-drinkers,  heart  dioease  in,  818. 

Belladonna  in  asthma,  172  ;  in  diabetes,  981  ;  In  epi- 
lepsy, 778 ;  in  whooping-cough,  163 ;  poisoning 
from,  1008. 

Bell's  palsy,  658. 

Benzine  In  trichinosis.  124  ;  in  whooping-cough,  163. 

Beriberi,  588  ;  in  Japan,  682  ;  in  United  States,  582. 

Biermer's  change  of  note  in  pneumothorax,  260. 

"  Big- Jaw  "  in  cattle,  274. 

Bile  coloring  matter,  tests  for,  467. 

Bile-ducts,  ascarides  in.  445  ;  cancer  of,  492. 

Bile  in  intestinal  catarrh.  464  ;  in  typhoid  fever.  II. 

Biliary  abscess.  47*.  476 ;  acids  in  the  blood,  466 ; 
acids  in  the  urine,  467. 

Biliary  colic.  470. 

Biliary  flstulse,  478. 

Bllioiis  remittent  fever,  95. 

Birth  palsies,  567. 

Bismuth,  subnitrate  of,  in  gastric  catarrh,  882 ;  in  in- 
testinal catarrh  of  childn^n.  417,  418. 

Bitters  in  gastric  catarrh,  881  ;  in  scurvy,  060  ;  in  val- 
vular cardiac  disease,  807. 

Black  expectoration,  245. 

Black  vomit,  102. 

Bladder,  cancer  of,  897  ;  care  of.  in  myelitis,  627  ;  ca- 
tarrh of,  898 ;  diphtheria  of,  894  ;  *'  haemorrhoids  " 
of,  429  :  paralysis  of,  in  injuries  to  spinal  cord,  607  ; 
parab'sis  of.  In  locomotor  ataxia,  648  ;  paralysis  of, 
in  myelitis.  621  :  paralysis  of,  in  pressure-paralyidB 
of  the  spinal  cord.  618 ;  paralysis  of.  in  progresalvA 
paralysis,  761 ;  paralysis  of,  In  spinal  apoplexy,  606. 

"  Bleeilers,"  068. 

Bleeding.    See  HjcxoRRHAai. 

Bleeding  in  cerebral  haemorrhage,  786 ;  in  bearC  diar 
ease,  806 ;  in  pneumonia,  906  :  In  •anstroke,  748. 

Bleeding  (local)  for  cerebral  abM3e«,748:  foroeiV' 
bral  hemorrhage.  786 ;  for  cerebral 
710;  for  cystitis,  8B6  ;  for  hematoma  of  ttio 
mater,  608 ;  for  haraiorrfaage  Into  the  qptaMl  ""^ 
ninges,  603 :  for  infantile  wfAaal  p«!aljili.6FP 
meningitis,  108, 701 ;  for  perioudltlii»  WB  l  ta 
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tonltis,  456 ;  for  pneumonia,  205  ;  for  sciatica,  S37  ; 
for  typhlitis,  421. 

Blepharitis  ciUaris,  1000. 

Blepharospasm,  573. 

Blindness  from  ancBmia  (amaurosis,  anaBmic),  932 ; 
from  tumors  of  the  brain,  731. 

Blisters  for  neuralKia,  510  ;  for  sciatica,  527. 

Blood-caste,  826,  827. 

Blood,  chanf^  in  the,  924. 

Blood,  character  of,  in  anaemia,  935 ;  in  cancer  of  the 
stonutch,  803  ;  in  chlorosis,  935  ;  in  cholera,  87  ;  in 
diabetes,  965, 975  ;  in  gout,  981 ;  in  haemoglobinuria, 
953.  955  ;  in  heemophilia,  963  ;  in  leukemia,  947  ;  in 
pernicious  anaE>mia,  948  ;  in  pseudo-leukeemia,  952. 

Blood,  poverty  of  the,  928. 

Blood-test,  HeUer's,  828. 

Blood,  transfusion  of,  in  leukeemia,  951  ;  in  pernicious 
anaemia,  945 ;  in  poisoning  from  carbonic  oxide 
gas,  1007  ;  in  poisoning  from  nitrobenzine,  1008. 

Blood-vessels,  affections  of,  831. 

Blue  line  on  gums  in  lead  poisoning,  1006. 

Boils  after  small-pox,  56  ;  in  diabetes,  978,  976. 

Bones,  growth  of,  in  infantile  spinal  paralysis,  660 ; 
in  rachitis,  921. 

Bones,  lesions  of,  in  leukeemia,  946,  948 ;  in  rickets, 
921 ;  in  scrofula.  1000  ;  in  typhoid  fever,  17  ;  mar- 
row of,  in  leukaemia,  946  ;  in  osteomalacia,  926  ;  in 
pernicious  anaemia,  940,  941  ;  in  pseudo-leukaemia, 
952;  pain  in,  in  leukaemia,  948  ;  in  pernicious  anae- 
mia, 942 ;  softening  of,  in  osteomalacia,  926 ;  in 
rachitis,  921. 

Borborygmi  in  intestinal  catarrh,  406. 

Bothriocephalus  latus,  440,  442. 

Botulismus,  1009. 

Bovine  tuberculosis.  208. 

Brachial  paralysis,  564  ;  combined,  567  :  in  acute  as- 
cending spinal  paralysis,  675;  peripheral,  prognosis 
and  treatment  of,  567. 

Brachial  spasm,  575. 

Brain,  abscjess  of,  741  ;  diagnosis,  743  ;  distinguished 
from  tumor  of,  encapsulated,  743  ;  focal  symptoms, 
742 ;  Idiopathic,  741  ;  metastatic,  741  ;  traumatic, 
741  :  treatment  of,  743. 

Brain.  ana?mia  of,  708  :  aetiology  of,  709  ;  symptoms 
of.  700  :  treatment  of.  700. 

Brain  and  conl,  multiple  sclerosis  of.  627.  744.  See 
also  MfLTtpi.E  Sclerosis. 

Brain,  atroi)hy  of,  in  progressive  general  paralysis, 
7ri5. 

Brail),  cancer  of,  749 :  congestion  of.  709;  cortical 
centers  of.  711  :  cysts  in,  441,  7.56. 

Brain,  diseases  of,  remarks  in  regard  ti>  topical  diag- 
nosis of,  710. 

Brain,  echinococcus  of.  7.")6;  foci  of  sclerosis  in  syph- 
ilis. 7r)7. 

Brain,  glioma  of,  haemorrhages  into,  749  ;  situation 
of,  740. 

Brain,  hyponnmia  or,  708  ;  sj'mptoms  of,  710  ;  treat- 
nu'tit  of,  riO. 

Brnin  in  cerebrospinal  meningitis,  104 ;  inflamma- 
tion of.  741. 

Brain.  (I'dema  of,  in  untmia,  831. 

Brain,  porcncephalu.i  of,  745. 

Brain,  psantmotna  of.  749  ;  sarcoma  of,  749. 

Brain,  .sclerosis  of,  G27, 711  ;  diffuse,  744  ;  insular,  627. 

Brain,  softening  of.  red.  yellow,  and  white,  7.'17,  739  ; 
DPtiolo^y  of,  737  ;  rliagnosis  of,  740 ;  idiopathic. 
744  ;  in  tumor  of,  752. 


Brain,  syphilis  of,  757  ;  mpoplectic  ssnnptoms  in,  7S8 ; 
diagnosis  of,  750  ;  disease  of  arteries  in,  757 ;  he- 
reditary, 757  ;  new  growths  in,  766  ;  symptoms  of, 
758. 

Brain,  syphiloma  of,  749  ;  situation  of.  757,  768. 

Brahi,  tubercle  of,  749. 

Brain,  tumors  of,  748  ;  at  base,  762  ;  cerebral  com- 
pression caused  by,  749  ;  diagnosis  of.  754  ;  in  the 
cerebellum,  753  ;  in  the  cerebral  hemispheres,  752 : 
in  the  cortex,  752,  761 ;  involving  nerves  at  base, 
752 ;  medical  treatment  of,  755  ;  originating  in  the 
meninges,  749,  761 ;  surgical  treatment  of,  756 ; 
symptoms,  general,  749;  symptoms,  localizing, 
751  ;  varieties,  748. 

Brand's  method  in  tjrphoid  fever,  22. 

Breakbone  fever,  99. 

Breathing  (see  Respi ratiok)  ;  mouth,  SS6. 

Breath,  odor  of,  in  diabetic  coma,  978. 

Brickmaker's  anaemia,  448. 

Bright's  disease,  822  ;  acute,  836 ;  diagnosis  of.  845 ; 
aetiology  of,  836  ;  parenchymatous  form  of,  8S9 : 
prognosis  in,  845 ;  symptoms  of,  841 ;  treatment  of, 
816. 

Bright's  disease,  chronic,  849,  856  ;  cardio-vascular 
changes  in,  853, 859  ;  causes  of,  849,  ffi6  ;  interstitial 
form  of,  856 ;  parenchymatous  form  of,  819 ; 
symptoms  of,  852,  858  ;  treatment  of,  656,863. 

Bromide  of  ammonium  in  epilepsy,  778. 

Bromide  of  potash  in  abscess  of  the  brain,  746 ;  in 
athetosis,  780 ;  in  bronchial  asthma,  172  ;  in  chorea. 
783  ;  in  diabetes,  981  ;  in  epilepsy,  777  ;  in  epilepti- 
form attacks  following  cerebral  paralysis  of  cbO- 
dren,  746  ;  in  habitual  headache,  532  ;  in  hj^teria, 
818 ;  in  infantile  convulsions,780  ;  in  neuralgia,  590 : 
in  neurasthenia,  818  ;  in  paralysis  agitans,  787 :  in 
spasm  of  the  face,  573 ;  in  spasm  of  the  glotds,  143 ; 
in  spasm  of  the  muscles  of  mastication,  572 ;  in 
spasm  of  the  muscles  of  the  neck,  575  ;  in  tetanus, 
791 ;  in  tetany,  791  :  in  whooping-cough,  16-3. 

Bromide  of  so<lium  in  epilepsy,  778. 

Bromine,  poisoning  from.  1004. 

Broniisin.  1004. 

Bronchi,  co^ts  of  the,  158  ;  dilatation  of,  161 ;  steno- 
sis of,  167. 

Bronchial  blennorrhoea.  152. 

Bronchial  catarrh  (see  BaoNCHms^  146,  151. 

Bronchiectasis,  164  ;  cylindrical,  164  ;  saccular.  161 ; 
sputtmi  in,  lOo. 

Bronchiolitis,  148;  exudative,  171. 

Bronchitis,  acute,  146  ;  aetiology  of,  146  ;  symptoms 
of,  147  ;  treatmerjt  of,  150  ;  capillary.  148  ;  after 
whooping-cough,  161  ;  asthmatic,  171. 

Bronchitis,  chronic.  151 ;  aetiology  of,  151  ;  symptoms 
of.  151  ;  treatment  of,  1.53. 

Bronchitis,  croupous,  l.VJ ;  fibrinous,  158  :  foetid.  LW ; 
httMuorrhagic,  147  ;  in  children,  149  ;  in  erysipelas, 
64  ;  in  gout,  987  ;  In  malaria,  94  :  in  measles.  47, 
49 :  in  rachitis,  923,  921  ;  in  small-pox,  56  ;  in  ty- 
phoid fever,  12  ;  in  valvular  cardiac  disease.  296  ; 
pscuilo-membranous,  158 ;  putrid,  155  ;  set^>nd- 
ary,  146  ;  symptomatic  croupous,  158  ;  tubercular, 
213. 

Bronchophony  in  pneumonia,  Ite. 

Broncho-pneumonia,  184. 

Bronchorrhoea.  serous,  152. 

Bronzed  skin.  878. 

Brown  induration  of  lung.  249. 

Brown-S^quard's  paralysis,  682. 
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Bruit.    SeeMcRKCB. 

Bruit,  d'airain,  269 ;  de  cuir  neuf,  in  pericarditis, 
258 ;  de  diable  in  ansmia,  983 ;  in  chlorosis,  988  ;  in 
pernicious  anaemia,  942  ;  de  pot  fdl6,  228. 

Bulbar.    See  also  Medulla. 

Bulbar  myelitis,  acute,  694. 

Bulbar  paralysis,  acute,  094 ;  chronic,  686,  690 ;  in- 
flammatory, 604  ;  in  progressive  muscular  atrophy, 
662 ;  proe^ressive,  686 ;  progressive,  aetiology  of, 
686 ;  progressive,  complications  of,  667,  689  ;  pro- 
gressive, extension  of,  to  the  nerves,  690 ;  progres- 
sive, treatment  of,  689. 

Bulbar  symptoms  in  acute  ascending  spinal  paraly- 
sis, 675  ;  in  amyotrophic  lateral  sclerosis,  662  :  in 
compression  of  the  medulla,  606 ;  in  embolism  and 
thrombosis  of  the  basilar  artery,  694  ;  in  progres- 
sive general  paralysis,  764  ;  in  tubercular  menin- 
gitis, 704. 

"Bulbar  pulse,"  293. 

Butyl  chloral  in  neuralgia  of  the  trigeminus,  528. 

Butyric  acid  in  gastric  Juice,  379. 

Cachexia  in  cancer  of  the  stomach,  893  ;  malarial, 
96 :  saturnine,  1005. 

Cachexie  paehydermique,  589. 

Caecltis,  stercoral,  418. 

Caecum,  cancer  of,  426  ;  Inflammation  of,  418. 

Caffeine  in  heraicrania,  693. 

Caisson  disease,  608. 

Calabar-bean  in  tetanus,  794. 

Calcaneus  in  paralysis  of  the  tibial  nerve,  569. 

Calculi,  biliary,  470  ;  pancreatic,  504  ;  reual,  884  ;  ton- 
sillar, 853  ;  urinary,  forms  of,  885. 

Calculous  pyelitis.  882. 

Calm  stage  in  yellow  fever,  101. 

Calomel  in  cholera  morbus,  413 ;  in  intestinal  catarrh 
of  children,  416 ;  in  purulent  meningitis.  702 ;  in 
relapsing  fever,  36 ;  in  tubercular  meningitis,  706  ; 
in  typhoid  fever,  21. 

Camphor  in  articular  rheumatism,  911 ;  inerjrsipe- 
las,  65  ;  in  scarlet  fever,  46  :  in  typhoid  fever,  26. 

Cancer,  colloid,  891 :  fibroid,  391  ;  medullary,  891. 

Cancer,  metastatic,  in  cancer  of  the  nesophagus,  370; 
in  the  bones,  893  ;  in  the  pleura,  272. 

Cancer  of  the  bile-ducts,  492 ;  bowel,  426  ;  brain,  749 ; 
intesUnes,  428;  kidney,  872;  larynx,  145;  liver, 
492  ;  lungs,  250  ;  nesophagus.  860  ;  pancreas,  504  ; 
peritoneum,  463  ;  pleura,  272  ;  stomach,  891. 

Cancrum  oris,  347. 

Cannabinum  tannicum  in  neurasthenia,  819. 

Cannabis  indica  in  diabetes,  9>1 ;  in  hemicrania,  583 ; 
in  neurasthenia,  819. 

Cantani's  dietary  for  diabetes,  978. 

Cantharides  as  a  cause  of  cystitis,  893. 

Capillary  pulse  in  aortic  insufficiency,  289. 

Capsule,  internal,  lesions  of ,  721 ;  as  a  cause  of  cere- 
bral hemianapstheHia,  721,  725  ;  as  a  cause  of  hemi- 
plegia, 721,  724  ;  as  a  cause  of  post-hemiplegic 
chorea,  ?21,  725  ;  Involving  facial  nerve,  721. 

Caput  Medusas  481. 

Caput  obstipum,  574. 

Caput  quadratum  in  rickets.  923. 

Carbolic  acid  in  articular  rheumatism,  910 ;  in  dia- 
betes, 981  :  in  erysipelas.  66  ;  in  scarlet  fever,  44, 
46 ;  in  whooping-cough,  163  ;  poisoning  from,  1008. 

"  Carbolic  mask,"  157. 

Carboluria,  1008. 

Carbuncle  in  diabetes,  973. 


Carbunculus  oontagiosus,  117. 

Carcinoma.    See  Cancer. 

Carcinosis,  miliary,  of  the  lungs,  2S0 ;  of  the  peri- 
toneum, 463. 

Cardiac.    See  also  Heart. 

Cardiac  compensation,  rupture  of,  288. 

Cardiac  faUure,  288. 

Cardiac  murmurs,  anaemic,  988 ;  In  chlorosis,  986 ;  in 
chorea,  782;  in  idiopathic  amemia,  942;  in  leu- 
kaemia, 949. 

Cardiac  miu-murs,  organic,  in  aortic  insufficiency, 
887,  288;  in  aortic  stenosis,  290;  in  congenital 
heart  affections,  203,  294  ;  in  mitral  incompetency, 
283  ;  in  mitral  stenosis,  286 ;  in  tricuspid  valve  dis- 
ease, 292. 

Cardiac  muscle,  atrophy  of,  from  pericarditis,  826, 
827 ;  cloudy  swelling  of,  16,  208 ;  fatty  degenera- 
tion of,  315  ;  lesions  of.  298. 

Cardiac  neuroses,  818  :  overstrain.  812. 

Cardiac  septa,  anomalies  of,  394. 

Cardialgia  in  gastric  ulcer,  385  ;  in  malaria,  96. 

Cardiosclerosis,  807. 

Cardlo-vascular  changes  in  renal  disease,  834,  858. 

Carotids,  aneurism  of,  389  ;  compression  of,  in  epilep- 
tic paroxysms.  778  ;  ligattu^  and  compression  of, 
in  cerebral  haemorrhage,  788. 

Caseation,  213. 

Castoreum  in  hysteria.  813. 

Castration  for  hysteria,  818. 

Casts  of  bronchial  tubes  in  flbrinous  bronchitis,  168. 

Casts  of  urinary  tubules,  828  ;  epithelial,  iOn  ;  fatty, 
827  ;  granular,  827  ;  hyaline,  826  ;  waxy,  827. 

Casts,  tube,  in  acute  Bright's  disease,  842 ;  in  chronic 
Bright's  disease,  852,  859. 

Catalepsy,  796  ;  hypnotic,  796  ;  hysterical,  796  ;  in 
cerebral  disease,  797  ;  in  connection  with  psychoses, 
797. 

Cataract  in  diabetes,  972. 

Catarrh,  acute  gastric,  372 ;  bronchial.  146 :  chronic 
bronchial,  161  ;  chronic  gastric,  874  :  chronic  laryn- 
geal, 182 ;  dry  bronchial,  153 :  gastro-duodenal, 
464;  nasal,  125;  of  the  bladder,  803 ;  simple  chronic 
(nasal),  126. 

Catarrhal  inflammation,  influence  in  tuberculosis, 
210. 

Catarrhe  pituiteux,  1.52  ;  sec,  162. 

Catarrhus  aestivus,  125. 

Cathartics  in  anaemia  and  chlorosis,  938 ;  in  cerebral 
haemorrhage,  786 ;  in  cerebral  hyperaemia,  710  ;  In 
cirrhosis  of  the  liver,  483 ;  in  dysentery,  80 ;  hi 
haamatoma  of  the  dura  mater,  698  ;  in  haemophilia, 
965 ;  In  Infantile  convulsions,  779 ;  in  intestinal 
catarrh,  409 ;  in  locomotor  ataxia,  648 ;  in  trichi- 
nosis, 128. 

Catheterization  In  myelitis,  687. 

Cat's  purr,  884,  286. 

Caustic  potash,  poisoning  from,  1004 ;  soda,  poisoning 
from,  1004. 

Cautery,  actual,  in  acute  ascending  q>lnal  paraljals, 
676 ;  in  neuralgia,  619 ;  in  pachymeningitis  oerri- 
calis  hypertoophica,  006  ;  in  pressure  pmralytlm  of 
the  spinal  cord,  014 ;  In  spasm  of  the  imndM  oC 
the  face,  678 ;  in  spasm  of  the  muacdM  of  U» 
675. 

Cavities  and  fissures  In  fhe  apinal  oord,  IBT. 

Cavities,  pulmonary,  physical  slgas  of,  1 

Centrum  ovale,  lesions  of  ,  as  a  omms  vt 
8ia,7Sl;  asacanMoC] 
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hemiplegia,  721 ;  as  a  cause  of  monoplegia,  721 ;  as 
a  cause  of  word  deafness,  721. 

CephalsBa  (see  Headache,  Habitual),  530. 

Cephalalgia  (see  Headache,  Habitual),  580. 

Cerebellar,  ataxia,  723  ;  vertigo,  728,  724. 

Cerebellum,  tumors  of,  763. 

Cerebral  arteries,  aneurism  of,  725 ;  arterio-sclerosis 
of,  725  ;  endarteritis  of,  7;!5  ;  syphilitic  endarteritis 
of,  757  ;  syphilis  of,  757  ;  syphilis  of,  as  a  cause  of 
apoplectiform  attacks,  758  ;  syphilis  of,  as  a  cause 
of  cerebral  softening,  738, 767  ;  syphilis  of,  histology 
of,  757. 

Cerebral  embolism,  787  ;  in  gout,  988 ;  repeated  at- 
tacks caused  by,  740. 

Cerebral  haemorrhage,  726 ;  aetiology  of,  723  ;  aneu- 
risms, miliary,  in,  725 ;  as  a  cause  of  cerebral  hemi- 
plegia, 781 ;  convulsions  in,  729  ;  diagnosis  of.  786  ; 
focal  symptoms  of,  781 ;  hereditary  tendency  to, 
726 ;  in  arterio-sclerosis,  725 ;  in  gout,  796 ;  in 
tumors  of  the  brain,  750  ;  in  valvular  cardiac  dis- 
ease, 301 ;  morbid  anatomy  of,  786  ;  prognosis  in, 
786  ;  sjrmptoms  of,  727  ;  treatment  of,  786  ;  usual 
situation  of,  726. 

Cerebral  localization,  710. 

Cerebral  meninges,  diseases  of,  606. 

**  Cerebral  rheumatism,"  905. 

Cerebral  sinuses,  thrombosis  of,  707. 

Cerebral  symptoms  in  contracted  kidney,  861,  862  ;  In 
gout,  888 ;  in  nephritis,  881,  832 ;  in  pneumonia, 
198 ;  in  pseudo-leukeemia  lymphatica,  952  :  in  pur- 
pura haemorrhagica,  962  ;  in  relapshig  fever,  82  ; 
in  scarlet  fever,  87  ;  in  septico-pyaemia.  111. 

Cerebral  tuberculosis,  749,  756  ;  symptoms  of,  749. 

Cerebro-spinal  menmgitis,  epidemic  (see  also  Menin- 
arris),  108  ;  anomalous  forms  of,  107 ;  complications 
of,  106  ;  distinguished  from  tubercular  meningitis, 
107  ;  encephalitic  foci  In,  104  ;  malignant  form.  104  ; 
sequelu?  of,  107  ;  treatment  of,  108  ;  varieties  of,  105, 
107. 

Cervical  muscles,  paralysis  of,  .'>r>2  :  in  acute  ascend- 
ing spinal  paralysis.  675  ;  resulting  from  stasis, 
677. 

Orvieal  miiscle.s,  spasm  of,  574.  575 ;  in  hysteria, 
Hi)4  ;  prognosis  of,  574  ;  treatment  of.  574. 

Cervical  pachymeningitis,  602. 

Cervicobrachial  neuralgia,  5xM. 

Cervieo-(K"cipital  neuralgia,  523. 

Cestodes.  440. 

Chalicosis  pulmonum,  245. 

Champagne  in  yellow  fever,  103. 

Charbon,  117. 

Charcot's  crystals.  Ifit) ;  joints.  644. 

Cheek,  ganprene  of.  847. 

Cheese.  pf)isoning  from.  1010. 

Cheyne-Stokes  breathing  in  tuberculous  meningitis. 
7l>4. 

Chiiken  breast.  923. 

Chicken-pox.  6<1. 

Chililrm,  diabetes  in.  907  ;  pneumonia  in,  200  ;  rheu- 
matism in.  ^M) :  broncho-pneumonia  in.  185  :  tuber-  | 
ctilosis    of    mesenteric    glamls    in,    424  ;    typhoid  I 
fever  in.  4.  I 

Chloral  in  cliorea.  Tft^:  in  dialietes.  9R1 :  in  eclampsia. 
7S0  :  in  neuralK'ia.  :>W  ;  in  tetanus.  794  ;  in  trigemi-  i 
nal  neuralgia.  .Vi"5.  j 

Chlorine  gas.  i>oisoninp  from.  1004.  ' 

Chloro-anHMiua  in  phthisis.  Wid.  \ 

r^hloroform  in  epilepsy.  77S  ;  In  hepatic  colic,  475  ;  in  ' 


hysteria,  804 ;  in  infantile  convulsions,  779 ;  in 
renal  colic,  888  ;  in  spasms  of  the  diaphragm,  577. 

Chloroform,  poisoning  from,  1007. 

Chloroform  test  for  bile.  467. 

Chlorosis,  928,  981 ;  diagnosis  of,  936 ;  distinguished 
from  gastric  diseases,  930;  distinguished  from 
renal  diseases,  931  ;  distinguished  from  syphilis, 
981  ;  distinguished  from  tuberculosis,  941,  936 : 
Egyptian,  448;  chlorosis,  aetiology  of,  928,  929: 
fever  in,  9M  ;  heart  symptoms  in.  933  ;  menstrual 
disturbance  in.  935  ;  morbid  anatomy  of.  933,  {IS> ; 
relapses  of,  936  ;  symptoms  of,  934  ;  treatment  of, 
936  ;  with  regard  to  sexual  disturbances,  929,  985. 

Choked  disk.    See  NEURrris,  Optic. 

Cholaemia.  468,  489. 

Cholelithiasis,  470. 

Cholera  (Asiatic),  81 ;  asphyxia  in,  84  ;  bacillus  of.  82; 
complications  of,  86  ;  contagiousness  of,  82  ;  dejec- 
tions in,  84  ;  diagnosis  of,  84  ;  distinguished  from 
acute  arsenical  poisoning,  87  ;  eruption  in,  86 ;  ex- 
citing causes  of,  83 ;  period  of  incubation  In,  84 ; 
post-mortem  appearances  in,  86  ;  predisposition  to, 
83 ;  prognosis  of,  88  ;  specific  poison  of,  82  ;  treat- 
ment of,  88. 

(Choleraic  diarrhoea;  simple,  84  ;  premonitory,  8t. 

Choleraic  nephritis.  86. 

Choleraic  typhoid,  86  ;  urssmic,  86. 

Cholera  morbus,  410  ;  diagnosis  of,  412 ;  mortality  in. 
412 :  treatment  of.  412 ;  cholera  nostras,  410 : 
cholera  sicca,  85  ;  cholera  typhoid,  86. 

Cholerine,  84. 

Cholesterlne,  calculi  formed  of,  471. 

Cholesterlne  and  pigment,  calculi  formed  of,  471. 

(Hiorditis  tuberosa.  133. 

Chorditis  vocalls  inferior  hypertrophica,  18S. 

Chorea,  780  ;  aetiology  of ,  780 ;  as  related  to  chorea 
major,  780  ;  as  related  to  embolic  processes,  788  : 
complications  of.  780, 782  ;  diagnosis  of.  7M  ;  gravi- 
darum, 781  ;  in  articular  rheumatism.  780 ;  nature 
and  situation  of  the  disease,  782  ;  predisposition  to. 
780  ;  premonitory  symptoms  of,  781  ;  prognosiJi  of, 
and  treatment,  783 ;  rela(>ses  in,  782  ;  unilateral, 
781. 

Chorea,  endemic,  780 ;  major,  780 ;  rhythmic  or 
hysterical,  810  ;  Sydenham's,  780. 

(Jhorea,  heart  s3-ini»toms  of.  782  ;  infectious  origin  of. 
780  ;  seasonal  relations  of,  7H0. 

Chorea,  Huntington's  or  hereditary.  780. 

Chorea,  spasm.  r>7:i,  576.  810. 

Choroid,  tubercles  in.  240. 

ChoroitI,  tul->erculoais  of  the,  in  meniugitis,  704. 

Chyluria.  parasitic.  875. 

Cicatrices  of  the  cpst>phagiis,  366  ;  of  the  oesophagus 
from  sulpluH'ic  acid,  1003. 

Cicatricial  induration  caused  by  sj^hilis  of  the  brain. 

Cinchona,  in  purjiura  ha^morrhagica,  962  ;  in  scurvy, 

901. 
Circulatory  system.  disea.ses  of.  276. 
Circumcision,  dangerous  in  hfpmophilia.  9G4. 
CircuniHex  nerve,  affections  of.  564.  574. 
Cirrhosis,  hypertrophic,  of  the  liver.  483. 
Cirrhosis  of  kidney.  STjC  ;  of  hver.  4'^  ;  of  lung.  223  : 

of  |)ancreas,  504. 
"  Clap-threads  "  in  cj'stitis,  895. 
Clavicles,  deformed,  in  rachitis.  923. 
Claw-slmix'd  hand,  506. 
Climate,    change   of,    in   asthma.   172 :    in   chronic 


INDEX. 


1019 


Brigfat*8  diaeaae,  8S5  ;  in  pulmonaiy  tuberculosis, 
«2,8S3. 

Clitoris,  cauterization  of,  in  hysteria,  813. 

Clonus,  545. 

Clownismus  in  hysteria,  806. 

Club-foot  resulting  from  InfantHe  spinal  paralysis, 
660. 

Coagulation  necrosis,  218. 

Coccyodynia,  BS8 ;  in  locomotor  ataxia,  SaS^  648 ;  oper- 
ative removal  of  coccyx  for,  528. 

Cod-liver  oil  in  diabetes,  979 ;  In  csteomalacia,  987 ;  in 
pulmonary  tuberculosis,  28S ;  in  rachitis,  93S ;  in 
scrofula,  lOUl. 

Ooffee-ground  vomit,  898. 

Coin  sound,  369. 

Colchicum  in  articular  rheumatism,  910 ;  in  gout,  992. 

Cold  pack,  method  of  giving,  188. 

Colic,  biliary,  470 ;  hepatic,  470 ;  in  angio-neurotic 
oedema,  568 ;  lead,  1006  ;  renal,  884. 

Collapse  stage,  in  cholera,  86 ;  in  cholera  morbus,  411 ; 
in  heiMtlc  colic,  472 ;  in  peritonitis,  464 ;  in  pneu- 
monia, 196 ;  in  pneumothorax,  268 ;  in  typhoid  fever, 
8,96. 

Colloid  cancer  of  peritoneum,  463 ;  of  stomach,  891. 

Colon,  cancer  of,  426. 

Colo-typhoid.  9. 

Columns,  posterior,  gray  degeneration  of,  682. 

Coma,  diabetic,  978  ;  causes  of,  974 ;  treatment  of,  961. 

Coma,  eplleptic.778 ;  from  heat  stroke,  747 ;  in  abscess 
of  the  brain,  742 ;  in  acute  yellow  atrophy,  487 ;  in 
alcoholic  poisoning,  1006 ;  in  apoplexy,  729 ;  in  cere- 
bral heemorrhage,  729  ;  in  cerebral  syphilis,  758 ;  in 
multiple  sclerosis,  630 ;  in  pernicious  malaria,  94 ;  in 
thrombosis  of  the  cerebral  sinuses,  707 ;  in  typhus 
fever,  80  ;  in  uraemia,  832,  834. 

Coma,  post-epileptic,  773. 

Coma-vigil,  in  typhoid  fever,  14. 

Comma  bacillus,  82. 

Commotio  spinalis,  819. 

Compensation  in  valve  lesions,  282. 

Complexion  in  anaemia,  931,  034,  941  ;  in  diabetic 
coma,  978 ;  in  leukeemla,  049 ;  in  pseudo-leukaemia, 
052. 

Compression  as  a  cause  of  thrombosis,  508. 

Compression  of  the  me<lulla  oblongata,695 ;  diagnosis 
and  prognosis  of,  695. 

Compression  of  the  rjesophagus,  300.  ■ 

Conchinine  in  malaria,  07. 

Concretio  pericanlil,  326. 

Concussion  of  spinal  cord,  819. 

Congenital  heart  affections,  293. 

Congo-red  test  for  free  acid,  378. 

Conjugate  deviation  in  hemiplegia,  729. 

ConJunctiviUs  in  difficult  dentition,  351 ;  in  diphtheria, 
69 ;  in  gout,  987;  in  me&sles,  48 ;  in  scarlet  fever,  41 ; 
in  scrofula,  1000  ;  in  whooping-cough,  160. 

Conscience  musculaire,  500,  802. 

Constipation,  habitual.  430 ;  in  diseases  of  the  nervous 
system,  430  ;  treatment  of,  481. 

Constipation  in  anaemia  and  chlorosis.  938  ;  in  cases 
of  cerebral  tumor,  751  ;  In  cirrhosis  of  the  liver,  480 ; 
in  ga.Htric  catarrh,  379  ;  in  intestinal  stenosis,  435 ; 
In  Jaundice,  460  ;  in  locomotor  ataxia,  643  :  in  mye- 
litLH.  621  :  in  typhlitis.  410  :  in  tjTJhoid  fever,  9. 

Constitutional  <liK«>aKes.  028. 

Consumption.    See  Ti'BKRCiTiiOSTs. 

Consumption,  galloping.  217. 

Contracted  kidney,  HM ;  embolic,  872  ;  genuine,  850 ; 


in  arterio-flcleroeis,  867 ;  in  gout,  856, 967 ;  in  obesity, 
906 ;  secondary,  649,  856. 

Contractions,  rh>'thmical,  540. 

Contracture  des  nourrices,  789 ;  hysterical,  803 ;  in 
hemiplegia,  734. 

Convulsions,  cataleptic,  541 ;  epileptiform,  540,  764, 
770,773. 

Convulsions,  epileptic,  771 ;  hysterical,  806 ;  In  acute 
yellow  atrophy,  487 ;  In  alcoholism.  1006 ;  in  cere- 
bral embolism,  789 ;  in  cerebral  heemorrhage,  729  ; 
in  cerebral  hydatids,  756 ;  in  cerebral  sjrphilis,  758 ; 
in  cerebral  tumors,  760 ;  in  chronic  Bright's  disease, 
831 ;  in  compression  of  the  medulla,  695 ;  In  diffuse 
sclerosis  of  the  brain,  744. 

Convulsions,  infantile,  779 ;  diagnosis  of,  779 ;  aetiology 
of,  779 ;  relation  to  rickets.  779 ;  symptoms  of,  779 ; 
treatment  of,  779. 

Convulsions  in  focal  lesions  of  the  cortex,  714,  724 ;  in 
general  paralysis,  764 ;  In  haamatoma  of  the  dura 
mater,  697 ;  In  hepatic  colic,  472 ;  in  hydrophobia, 
114 ;  in  hysteria,  806 ;  in  infantile  cerebral  paralysis, 
744  ;  In  infantile  spinal  paralysis,  668 ;  in  meningitiSf 
700,  7<M ;  In  multiple  sclerosis,  680 ;  in  sunstroke, 
747 ;  in  thermic  fever,  747  ;  in  ursBmia,  881 ;  Jack* 
sonian,  714. 

Convulsive  tic,  678. 

Co-ordination,  disturbance  of.  In  tabes,  680. 

Copaiba,  balsam  of,  in  cirrhosis  of  the  liver,  488  ;  In 
cystitis,  896. 

Copaiba,  resin  of,  in  cirrhosis  of  the  liver,  488. 

Copper,  paralysis  due  to,  571 ;  poisoning  from,  1005 ; 
sulphate  of,  in  chorea,  788  ;  test  for  sugar,  068. 

Coprolalia,  573. 

CoprostasiB,  482. 

Cor  adiposum.  315. 

Cor  villosum,  822. 

Coronary  arteries,  in  angina  pectoris,  308, 818 ;  oblit- 
eration, 806. 

Corpora  quadrigemlna,  lesions  of ,  722 ;  as  a  cause  of 
ocular  disturbances,  722,  7S5 ;  tumors  in,  753. 

Corpulence,  002. 

Corrigan's  pulse,  289. 

Corset-liver,  499. 

Coryza,  125 ;  fever  caused  by,  126 ;  foetlda,  127 ;  from 
the  iodides,  185. 

Cortical  epilepsy,  714. 

Costiveness,  430. 

Cough,  during  aspiration  of  pleural  elTusion,  266 ; 
hysterical,  577  ;  in  pertussis,  160 ;  paroxysmal,  in 
bronchiectasis,  164  ;  spasmodic,  577. 

C'Ow's  milk  as  food  for  infants,  411. 

Cow-pox,  58. 

Cracked-pot  sound,  222. 

Cramps  in  cholera,  85. 

Cramps  in  the  legs,  575  ;  after  severe  physical  exer- 
cise, .57'i ;  in  hysteria,  575  ;  liability  to,  675. 

Craniometric  anomalies  in  the  epileptic,  775  ;  in  the 
rachitic,  92.3. 

Craniotabes,  in  rachitis,  033  ;  relation  (alleged)  to 
congenital  syphilis,  921. 

Cranium,  in  o»(teomalacia,  027  ;  in  rachitis,  028. 

Creosote  in  gastric  catarrh,  381  ;  in  intestinal  catarrh 
of  children,  417  ;  in  tuberculosis  of  the  lungs.  281. 

Cremaster  reflex,  543  ;  in  cerebral  hopmorrhage,  732. 

Crepitant  r&les  in  croupous  pneumonia,  106. 

Crepitatio  redux,  195. 

CresctMits  in  blcHKl  in  malaria,  08. 

Crises,  gastrointestinal,  &48;  in  locomotor  ataxia,  048. 
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Crisis,  in  pneumonia,  199  ;  in  typhus  fever,  29. 

Croup,  65  ;  ascending,  68 ;  relation  to  diplitheria,  68. 

Croup,  false,  131. 

Croupous  pneumonia,  189. 

Crura  cerebri,  lesions  of,  T83. 

Crural,  anterior,  paralysis  of,  568. 

Cry,  cephalic,  706. 

Crystals,  Leyden's,  169. 

Cunduranuro  baric  in  cancer  of  the  stomach,  895. 

Cups,  dry,  in  acute  ascendiuK  spinal  paralysis,  676  ; 
in  pressure  paralysis  of  the  spinal  cord,  614. 

Curare  in  paralysis  agitans,  787 ;  in  spasms  of  the 
facial  muscles,  573  ;  in  tetanus,  794  ;  In  tetany,  791. 

Curschmann's  spirals,  169. 

Cutaneous.    8ee  also  Skin. 

Cutaneous  abscesses  in  erysipelas,  64. 

Cutaneous  an^BSthesia,  510 ;  bilateral,  611 ;  cerebral, 
510,  512 ;  in  diseases  of  the  internal  capsule,  731, 
725 ;  in  hysteria,  512,  800 ;  in  laundresses,  511  ;  in 
locomotor  ataxia,  511 ;  painful,  513 ;  peripheral, 
510, 511 ;  spinal,  510, 511 ;  symptoms  of,  512  ;  treat- 
ment of,  514. 

Cutaneous  ecchymoses  in  articular  rheumatism,  904  ; 
in  typhoid  fever,  17. 

Cutaneous  retlexes,  543 ;  diminution  or  absence  of, 
544 ;  exagrgeration  of,  544 ;  in  cerebral  hsemor- 
rhage,  782;  in  epilepsy,  773;  in  infantile  spinal 
paralysis,  669 ;  in  locomotor  ataxia,  641 ;  in  mye- 
litis, 620 ;  in  poliomyelitis  of  adults,  672 ;  in  pressure 
paralysis  of  the  spinal  cord,  612 ;  in  tetanus,  792 ; 
in  the  extremities,  543  ;  sluggishnen  of,  543. 

Cutaneous  sensibility,  electro-,  508. 

Cutaneous  sensibility,  in  locomotor  ataxia,  639 ;  in 
tubercular  meningitis,  704 ;  varieties,  and  modes 
of  testing,  505. 

Cyanosis,  in  acute  tuberculosis,  387  ;  in  congenital 
heart  disease,  293,  294  ;  in  emphysema,  176,  177 ; 
in  epileptic  paroxysms,  772  ;  in  stenosis  of  the 
pulmonary  orifice,  2H3. 

Cynanche  conta>?iosa,  fi.5  ;  gangrenosa,  349. 

Cystic  disease,  of  kidney,  874  ;  of  liver,  491. 

Cystic  duct,  obstruction  of,  473. 

Cysticercus  cellulosffi,  441  ;  in  the  brain,  75C. 

Cysticercus  raconioaus,  441. 

Cystine,  calculi  composed  of,  88."). 

Cystitis,  893  ;  aetiology  of,  803  ;  chronic,  895  ;  compli- 
cations of,  806  ;  in  locomotor  ataxia,  643  :  in  mye- 
litis, 021  ;  in  pres.sure  paralysis  of  the  spinal  cord, 
613 ;  in  spinal  apo])lexy,  605 ;  symptoms,  894  ; 
treatment  of.  890  ;  tuberculous,  888  :  varieties,  894. 

Cy.sLs,  in  kidneys,  874  :  of  brain,  apoplectic,  787 ;  of 
brain,  thrombotic,  739  ;  of  larynx,  144  ;  pancreatic, 
504  ;  porencephalic,  745. 

Dancing  mania,  780. 

Dandy  fever  (dengue^,  99. 

Deaf-mutism  after  cerebrospinal  fever.  107. 

Deafness,  in  ci'rcbral  tumor,  7Ttti,  754  ;  embolism  and 
thn>rnb(>si.s  of  the  basilar  art<Ty,  004  ;  in  epidemic 
cerobro-spinnl  riif-ningitis.  107  ;  in  epileiwy,  772  :  in 
hysteria,  8(11  ;  in  lesions  of  the  centrum  ovale,  721  ; 
in  locomotor  ataxia,  (543  ;  in  M^nit^re's  disease,  769; 
in  scarlet  fever.  4() ;  in  urttMiiia,  H32. 

Debility,  nervous,  Hi.'). 

Decubitus,  acrute  malignant,  in  hemiplegia,  7^5  :  (bed- 
.soresi  in  transvers*'  myelitis.  022  (treatment)  627. 

Decubitus  laryngis  in  typhoid.  13. 

Degeneration,  fatty,  in  acute  phosphorus  poisoning. 


1006 ;  in  acute  yellow  atrophy,  486 ;  in  anaemia,  9SS, 
940  ;  in  typhoid  fever,  16 ;  of  the  heart,  315  ;  of  the 
liver,  486,  498. 

Degeneration,  parenchymatous,  in  typhoid  fever,  11, 
16  ;  of  the  kidney,  889. 

Degeneration,  physical  signs  of,  in  epileptics,  775. 

Degeneration,  reaction  of,  551 ;  anatomical  changes 
in  nerves  and  muscles  in,  553 ;  complete,  552 ;  in 
amyotrophic  lateral  sclerosis,  65S ;  in  infantile  spi- 
nal paralysis,  669  ;  in  lead  paraljrsis,  670 ;  in  myeli- 
tis, 622  ;  in  paralysis  of  the  deltoid,  664 ;  in  paral- 
ysis of  the  facial,  560 ;  in  poliomyelitis  of  adults, 
672 ;  in  progressive  bulliar  paralysis,  687  ;  in  pro- 
gressive muscular  atrophy,  656 ;  in  secondary  neu- 
ritis, 582 ;  partial,  561. 

Degeneration,  sclerotic,  of  the  heart,  807. 

Deglutition,  impairment  of,  in  acute  bulbar  myelitis. 
694  ;  in  acute  bulbar  paralysis,  093 ;  in  amyotrophic 
lateral  sclerosis,  653 ;  in  chronic  poliomyelitis,  673 ; 
in  compression  of  the  medulla,  695 ;  in  dilatation  of 
the  oesophagus,  863 ;  in  diphtheria,  70 ;  in  laryn- 
geal catarrh,  131 ;  in  pericarditis,  825  ;  In  progres- 
sive bulbar  paralysis,  686  ;  in  progressive  muscular 
atrophy,  657  ;  in  pseudo-leukaemia  lymphatica,  962 ; 
in  thoracic  aneurism,  387  ;  in  tonsillitis,  352 ;  in 
trichinosis,  122. 

Deglutition,  paralysis  of,  in  bulbar  hsemorrhage,  692 ; 
in  embolism  and  thrombosis  of  the  basilar  arteiy, 
694  ;  in  hysteria,  808  ;  in  progressive  general  paral- 
ysis, 764. 

Deglutition  pneumonia,  185. 

Delayed  resolution  in  pneumonia,  303. 

Delayed  sensation  in  tabes,  640. 

Delirium,  acute,  in  lead  poisoning,  1006  ;  expansive. 
763 ;  in  acute  rheumatism,  9(6 ;  in  acute  yellow 
atrophy,  487  ;  in  cerebral  hsBmorrhage.  738 :  in 
dengue,  100 ;  in  diabetes,  978 ;  in  hysteria,  807,  808 ; 
in  meningitis,  105,  700,  705  ;  in  pneumonia,  198 ;  in 
pylephlebitis  suppurativa,  501  ;  in  t^'phoid  fever, 
14  ;  in  typhus  fever,  .30. 

Delirium  tremens,  1007  ;  in  croupous  pneumonia,  198. 

Delivery  paralysis,  567, 

Deltoid  paralysis,  564. 

Delusions  of  grandeur,  768. 

Dementia  from  epilepsy,  775. 

Dementia  paralytica,  760. 

Dengue,  99. 

Dent  it  io  difficills,  3,^). 

*'  Desiccation  '  in  smallpox,  54  ;  in  the  treatment  of 
obesity,  9i)9. 

Desquamation,  in  mea-sles.  47  :  in  scarlet  fever,  41 ; 
in  small-pox,  54  ;  in  typhoid  fever,  17. 

Diabetes  inositus,  983. 

Dialxues  insipidus,  982  ;  heredity  In,  982,  9S3  ;  related 
to  diabetes  mellitus,  970,  982  ;  related  to  polyuria. 
982 

Diabetes  mellitus,  965  ;  "accidental."  967 ;  coma  in, 
973  ;  complications  of,  967,  971,  972  ;  decipiens.  968 ; 
diagnosis  of.  977  ;  gangrene  in,  973  ;  hereditarj-  iu- 
fluences  in,  967  ;  intermittent,  976  ;  in  children.  967 ; 
in  oliesity,  976 ;  pancreas  in,  966,  9G7  ;  related  to 
glycosuria,  976 ;  theories  of,  976 ;  treatment  of. 
978 ;  urine  in.  %7. 

Diaguosis,  topical,  in  brain  diseases,  710. 

Diaphoresis  for  bronchitis.  150  ;  for  nephritis,  847. 

Diaphragm,  paralysis  of  the,  568 ;  in  acute  inflam- 
matory btilbar  paralysis,  694  ;  modifying  the  move- 
ments of  respiration,  568 ;  treatment  of  568. 
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Diaphragm,  spaam  of,  clonic,  677 ;  in  hysteria,  610 ; 
tonic,  676. 

Diarrhoea,  in  cholera  Asiatica,  84 ;  in  cholera  mor. 
bus,  411 ;  in  cirrhosis  of  the  liver,  4H0 ;  in  dysen- 
tery, 78;  in  exophthalmic  goitre,  697;  in  gastric 
catarrh,  879  ;  in  hysteria.  805  ;  in  intestinal  catarrh, 
401 ;  in  locomotor  ataxia,  MS ;  in  noma,  847 ;  in 
pneumonia,  197  ;  in  pulmonary  gangrene,  US  ;  in 
pulmonary  tulterculosis,  227 ;  in  pylephlebitis,  601  ; 
In  rachitis,  924 ;  in  septicopyemia,  112 ;  in  typhoid 
fever,  9  ;  in  ureemia,  882 ;  in  whooping-cough,  162. 

Diathesis,  gouty,  991. 

Diathesis,  hsBmorrhagic,  in  acute  articular  rheuma- 
tism, 904  ;  in  anaemia,  934  ;  in  Jaundice,  466  ;  in 
scurvy,  958. 

Diazo-reaction  in  typhoid  fever,  18. 

Dicrotism  of  the  pulse  in  typhoid  fever,  16. 

Diet,  in  chronic  gastric  catarrh,  880 ;  in  constipa- 
tion, 481 ;  in  diabetes,  978 ;  in  gout,  990 ;  In  infan- 
tile diarrhoea,  415  ;  in  obesity,  007  ;  in  scurvy,  960 ; 
in  tuberculosis,  232 ;  in  typhoid  fever,  22. 

Digestive  system,  diseases  of,  841. 

"  Digitalis  eaters,"  805. 

Digitalis  in  nephritis,  »I8 ;  in  pericarditis,  828 ;  in 
pleurisy,  264  ;  in  pulmonary  emphysema,  180 ;  in 
typhoid  fever,  20 ;  in  valvular  cardiac  disease,  804 ; 
poisoning  from,  1008. 

Dilatation,  bronchial,  164  ;  stomachic,  806. 

Diphtheria.  65 ;  and  croup,  65,  68 ;  bacillus  of,  66 ; 
contagiousness  of,  67 ;  diagnosis  of,  70 ;  gangre- 
nous, 60 ;  in  animals,  67 ;  in  measles,  49 ;  laryngeal, 
68 ;  nephritis  in,  70  ;  neuritis  in,  70  :  of  nares,  6H  ; 
XHX>gnosi8  of,  71 ;  septic,  66 ;  symptoms  of,  67 ; 
systemic  infection.  69 ;  treatment  of,  71. 

Diphtheritic  colitis,  77, 7& 

Diplegia,  facial,  600. 

Diplococcus  pneumonia,  189. 

Diplopia,  555  ;  in  multiple  sclerosis,  630. 

Disease,  trichinatous.  121. 

Disinfection  in  infectious  diseases,  26 ;  in  typhoid  fe- 
ver, 86. 

Dislocation,  paralysis  of  the  upper  arm  following, 
664. 

Displacement,  symptoms  resulting  from,  of  other 
organs,  in  pleurisy,  260 ;  in  pneumonia  complicated 
by  pleurisy,  196 ;  in  pneumothorax,  269. 

Dissecting  aneurism,  340. 

Distoma  hadmatobiura,  874. 

Disuse,  atrophy  from,  622. 

Dittrich's  plugs.  150. 

Diuretics  in  cirrhosis  of  the  liver,  483 ;  in  nenhritis, 
848 ;  in  pleurisy,  264  ;  in  pulmonary  emphysema, 
180 ;  in  valvular  cardiac  disease.  806. 

Diverticula  of  the  rjesopliagus,  863. 

Dochmius  duodcnalis.  448. 

Dorso-intercostal  neiu-algia,  524. 

Double  vision,  555. 

Douche,  cold,  in  cutaneous  amesthesia,  515 :  in  dia- 
betes. 980 ;  in  hysteria.  612 ;  In  neuralgia  of  the 
Joints,  529  ;  in  neurasthenia,  818 ;  in  scarlet  fever, 
45 ;  in  spasm  of  tiie  diaphragm,  577. 

Drainage  and  <li|>htheria,  67  ;  and  tonsillitis,  851 ;  and 
typhoid  fever,  3. 

Drinker's,  gin,  liver,  478. 

Drinking  water  as  a  cause  of  cholera,  88 ;  of  typhoid 
fever,  3. 

Dropsy.    See  also  CKokma. 

Dropsy,  cardiac,  treatment  of,  306  ;  In  amyloid  dis- 


ease of  the  kidney,  867 ;  in  awtlc  InsnfRcienoy,  SOO; 
in  cancer  of  stomach,  893 ;  in  mitral  insufficiency, 
864  :  in  mitral  stenosis,  287 ;  in  phthisis,  9^  ;  in  re- 
nal diseases,  S»,  648,  853,  860 ;  in  scarlet  fever,  41, 
42 ;  in  typhoid  fever,  16 ;  In  valvular  cardiac  dis- 
ease, 299. 

Dropsy,  intermittent,  of  the  Joints,  500. 

Dropsy  of  the  gall-bladder,  473. 

Duchenne's  paralysis,  686. 

Dullness,  movable,  in  pleural  effusion,  860 ;  in  pneu- 
mothorax, 260. 

Dumb  ague,  94,  05.  * 

Duodenal  ulcer,  diagnosis  of,  from  gastric,  4SSI, 

Duodenum,  cancer  of  the,  426 ;  catarrh  of  the,  406. 
464  ;  fistula  of  the,  473,  474 ;  ulcer,  perforating,  of 
the,  423. 

Diira  mater,  diseases  of,  696 ;  hseanatoma  of,  696. 

Durande^s  remedy  for  biliary  calculi,  476. 

Durozies's  double  murmur,  290. 

Dust,  diseases  due  to  the  inhalation  of,  246 ;  prophy- 
laxis of,  U6 ;  tubercle  bacilli  in,  246. 

Dysarthria,  686,  716. 

Dysentery,  77 ;  abscess  of  liver  in,  79 ;  acute,  78 ; 
amoeba  coli  in,  81 ;  catarrhal,  78 :  chronic,  79 ;  di- 
agnosis of,  79 ;  diphtheritic,  78 ;  gangrenous,  78 ; 
prognosis  of,  79 ;  secondary,  78 ;  treatment  of,  80 ; 
tropical  or  amoebic,  61. 

Dyspepsia,  acute,  878 ;  chronic,  374 ;  nervous,  400 ;  of 
children,  418. 

Dysphagia,  convulsive,  in  tetanus,  792;  hysterical, 
810 ;  in  cancer  of  the  oesophagus,  866,  860 ;  in  hy- 
drophobia,  114  :  in  oesophagismiu,  371 ;  in  oMopha- 
gitis.  362 ;  in  pericardial  eiTusion,  826 ;  in  thoracic 
aneurism,  387 ;  in  tuberculous  laryngitis,  187 ;  luso- 
ria,866. 

Dyspnoea,  cardiac,  treatment  of,  806 ;  from  aneu- 
rism, 836 ;  hysterical,  607 ;  in  acute  miliary  tuber- 
culosis, 887 ;  in  anaemia,  982,  042 ;  in  anthrax,  180 ; 
in  bilateral  paralysis  of  abductors,  140 :  in  bronchi- 
tis, 147,  162 ;  in  contracted  kidney,  860 ;  in  croup, 
66 ;  in  diabetic  coma,  073 :  in  new  growths  of  the 
lungs,  251 ;  in  new  growths  of  the  mediastinum, 
273 ;  in  oedema  of  the  glottis,  186 ;  in  paralysis  of 
the  muscles  of  the  larynx,  140 ;  in  pleurisy,  287 ;  in 
pneumonia,  186,  193 ;  in  pneumothorax,  S88 ;  in 
pulmonary  emphysema,  176  ;  in  pulmonary  tuber- 
culosis, 221 :  in  septico-pyaemia,  112 ;  in  spasmodic 
laryngitis,  181  ;  in  stenosis  of  the  bronchi,  167 ;  in 
stenosis  of  the  trachea.  166 ;  in  trichinosis,  122 ;  in 
valvular  cardiac  disease,  296. 

Dyspnoea,  ursemic  (unomlc  asthma),  888. 

Dystrophy,  primary  muscular,  658. 

Ear,  care  of,  in  scarlet  fever,  46 ;  complications  of, 
in  scarlet  fever,  40. 

Ear,  symptoms  in  the.  In  anaemia, 082, 948 ;  in  caisson 
disease,  008 ;  in  cerebral  anaemia.  709  ;  in  compres- 
sion of  the  medulla  oblongata,  605 ;  in  facial  pa- 
ralysis, 559,  560  ;  in  haemorrhage  into  the  medulla 
obIonf?nta,  691  ;  in  hysteria,  801  ;  in  leukaemia,  949 ; 
in  M^nit^re's  disease,  769  ;  in  meningitis,  cerebro- 
spinal, 105 ;  in  scarlet  fever,  40 ;  in  scrofula,  1000. 

Ebstein's  method  in  obesity,  997. 

Ebumation  of  cartilages,  913. 

Echinococcus,  494  ;  diagnosis,  495  ;  endogenous,  494, 
495 ;  exogenous,  496  ;  fluid,  496  ;  granulosus,  ^5  ; 
hydatidosus,  405 ;  multilocuiaris,  495 ;  of  the  kid- 
ney,  874. 
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Echolalia,  678. 

Eclampsia.    See  also  Contitlsioks. 

Eclampsia  gravidarum  in  acute  nephritis,  845. 

Eclampsia  infantum,  779 ;  ntiology  of,  770 ;  associ- 
ated with  spasms  of  the  glottis,  14S ;  liability  of 
rachitic  children  to,  779. 

Eclampsia,  ureemic,  831,  844. 

Ectasis,  alveolar,  173. 

Ehrlich's  reaction  in  typhoid  fever,  18. 

Elastic  tissue  In  sputum,  219. 

Electrical  reactions  in  facial  palsy,  560.  661 ;  in  idio- 
pathic muscular  atrophyf  660,  602 ;  in  Landry's  pa- 
ralysis, 074  ;  In  multiple  neuritis,  583 ;  in  poliomye- 
litis anterior,  609 ;  in  Thomsen*8  disease,  795. 

Electricity  in  acute  ascending  spinal  paralysis,  676 ; 
In  acute  bulbar  paralysis,  695 ;  In  amyotrophic  lat- 
eral sclerosis,  653 ;  In  anaesthesia  of  the  trigeminus. 
615 ;  in  anomalies  of  the  sense  of  smell,  538 ;  in 
anomalies  of  the  sense  of  tast«,  534 ;  in  articular 
neuroses,  529  ;  in  articular  rheumatism,  911 ;  in 
asthma,  172 ;  in  athetosis,  789 ;  in  cerebral  abscess, 
743 ;  in  cerebral  haemorrhage,  737 ;  in  cerebral 
syphilis,  760 ;  in  cervico-brachial  neuralgia,  524 ;  in 
chorea,  783  ;  in  chronic  poliomyelitis,  674 ;  in  cuta- 
neous anaesthesia,  515  ;  in  diabetes,  981 ;  in  dilata- 
tion of  the  stomach,  400 ;  in  epilepsy,  778 ;  in  ex- 
ophthalmic goitre,  598 ;  in  facial  paralysis,  562 ;  hi 
facial  spasm,  573 ;  in  habitual  constipation,  431 : 
in  habitual  headache,  532 ;  in  hemicranla,  593 ;  in 
hysteria,  812 ;  in  incontinence  of  urine,  898 ;  in  In- 
fantile cerebral  paralysis,  745  ;  in  intercostal  neu- 
ralgia, 625;  in  lead  paralysis,  570;  in  locomotor 
ataxia,  647 ;  in  mastodynia,  525  ;  in  multiple  sclero- 
sis, 631 ;  in  muscular  rheumatism,  919  ;  in  myelitis, 
626  ;  in  nervous  dyspepsia,  408  ;  in  neuralgia,  519 ; 
in  neiu-asthenia,  818  ;  in  neuritis,  58i  ;  in  occipital 
neuralgia,  528 ;  in  pachymeningitis  cervicalis  hy. 
pertrophica,  603 ;  in  paralysis  of  the  diaphragm, 
608  :  in  paralysis  of  the  motor  branch  of  the  trigeni- 
inu«,  558  :  in  paral^'sis  of  the  ocular  miigcles,  557 ; 
in  peripheral  paralysis  of  tlie  arm,  567  ;  in  pressurt* 
paralysis  of  the  spinal  cord,  614  ;  in  progressive 
muscular  atrophy,  658 ;  in  progressive  bulbar  pa- 
ralysis, 6S9  ;  in  progressive  general  paralysis,  767  ; 
in  pseudo-muscular  hypertrophy,  663 ;  in  railway 
spine,  821  ;  in  sciatica,  5'-27 ;  in  spasm  of  the  dia- 
phragm, 577  ;  in  spasm  of  the  muscles  of  the  neck, 
571 ;  in  spasm  of  the  muscles  of  the  shoulder,  575 ; 
in  spasm  of  the  trigeminus,  571  ;  in  spastic  spinal 
paralysis,  (K56  ;  in  splenic  leukflpmia,  951  ;  in  tetany. 
791  :  in  unilateral  progressive  facial  atrophy,  594  ; 
in  writer's  cramp,  579. 

Electricity  used  to  test  sensibility.  506. 

Electro-cutaneous  sensibility,  508. 

Electrolj-sis  in  aneurism.  338. 

Embolic  processes  in  the  hmgs.  247. 

Embolism  and  thrombosis  of  the  basilar  artery.  G93  : 
a  cause  of  softening  of  the  medulla  and  pons.  093  ; 
U'tiolofry  of.  093  ;  symptoms  of,  093  ;  treatment  of, 
094. 

Eniholisiu  in  ehf>rea,  7K\ ;  in  typhoid  fever,  16  :  of 
cerebral  arteries,  7:i7  ;  of  cerebral  arteries,  diagno- 
sis of ,  710. 

Emetics  in  bronchitis,  l.il  ;  in  dysentery.  80 :  in  in- 
fantile convulsions,  779  ;  in  pulmonary  oedema,  184. 

Emotion,  convulsive  expressions  of,  in  liysteria,  H07. 

Emphj-sema,  173 ;  acute.  1G2 ;  atropliic.  173 ;  com- 
pen.satory,  175 ;   complementary,    175  ;   connected 


263  ^  treatment  of, 


with  whooping-cough,  162, 175  ;  diagnosis  of,  179 ; 
essential,  178 ;  followed  by  pulmonary  tuberculo- 
sis, 170;  hypertrophic,  hereditary  character  of, 
174 ;  interlobular,  175 :  interstitial,  175  ;  |»x>gnoEis 
of,  179 ;  treatment  of,  180 ;  vesicular.  175  ;  vicarious, 
175. 

Empyema,   262 ;   necessitatis,   S>0 ;   perforation  of 
lung  in,  262  ;  terminations  of, 
S64. 

Encephalitis,  curable  form  of.  744  ;  in  children,  744 ; 
non-purulent,  743  ;  purulent,  741. 

Enoephalomalacia,  787. 

Encephalopathy,  lead,  or  aatumine,  1005 ;  ^phUitic, 
758. 

Enchondroma  of  the  longs,  250. 

Endarteritis  chronica  deformans,  831. 

Endocarditis,  acute,  276 ;  acute  recurrent,  279 : 
chronic,  280  ;  diagnosis  of,  279 ;  diphtheritic,  277 ; 
aetiology  of,  276  ;  fcetal,  277  ;  in  articular  rheuma- 
tism, 276,  908  ;  in  chorea,  782  ;  infectious,  276  ;  in 
gonorrhoea,  276  ;  in  pneumonia,  197  ;  in  septica^ 
mia.  111,  276  ;  in  tuberculosis,  228  ;  malignant,  278 ; 
prognosis  of,  280  ;  recurring,  277,  279 ;  rheumatoid, 
278 ;  ulcerative,  277  ;  verrucosa,  277. 

Endothelial  carcinoma  of  the  pleura,  272. 

Enemata  of  cold  water  in  jaundice,  460. 

"  English  disease,"  820. 

Engouement,  190. 

Enteric  fever  (see  Typhoid  Fkvxr),  1. 

Enteritis  catarrhalis,  403 ;  in  childrea,  418 ;  mem- 
branous or  tubular,  408, 

Enteroliths  as  a  cause  of  appendicitis,  418, 419. 

Enuresis  noctuma,  898. 

Eosinophilous  blood-globules,  948. 

Epidemic  of  typhoid  fever  in  Plymouth,  Pa.,  4. 

Epidermis,  desquamation  of.  in  scarlet  fever,  41 ;  in 
measles,  47 ;  in  smallpox,  54  ;  in  typhoid  fever,  17. 

Epilepsy.  770  ;  aetiology  of,  770  ;  cortical,  714  ;  diag- 
nosis of,  776  ;  diJimal.  774  :  heredity  in,  770 ;  in 
general  i>aresis,  764  ;  in  lead  poisoning,  Id^ ;  in 
regard  to  cerebral  anicmia,  776 ;  in  regard  to 
sudden  somnolence,  773  ;  in  regard  to  teething 
convulsions,  774  ;  Jacksonian,  714  ;  masked,  773  : 
nocturnal,  774  ;  occurrence  of  various  forms  of, 
771  ;  procursive,  773,  774  ;  reflex,  771  ;  seat  of  the 
disease,  775  ;  surgical  treatment  of,  777  ;  traumatic, 
771  ;  treatment,  777. 

Epileptic  paroxysm,  771  ;  aura  preceding  the,  771 ; 
convulsive  stage  of,  772 ;  frequency  of,  774  ;  in 
progressive  general  paralysis,  764  ;  rudimentary 
forms  of,  773. 

Epileptoid  confusion  of  intellect,  773  ;  sweating.  774. 

Epistaxis,  129 ;  in  ho^'mophilia,  964  ;  in  scurvy,  129  : 
in  typhoid  fever,  129  ;  '*  renal,"  862  ;  vicarious,  129. 

EreLhitic  habitus,  1000. 

Ergot  (erRotine)  in  acute  ascending  spinal  paralysis, 
07(5 ;  iu  aneurism  of  the  thoracic  aorta.  338 ;  in 
diabetes  insipidxis,  9ftl ;  in  exophthalmic  goitre. 
598  ;  in  habitual  hea<lache,  532 ;  in  haemophilia, 
OG.'j ;  in  hemicranla,  593  :  in  locomotor  ataxia.  648  ; 
in  myelitis,  C27 ;  in  neuralgia,  520;  in  paialysis 
agitans.  787  :  in  jH>liomyeliti8  of  adults,  672 ;  in 
progressive  general  paralysis.  767 ;  in  pulmonar>' 
tuberctilosis,  2:«j ;  in  purpura  haemorrhagica,  962 ; 
in  spastic  spinal  paralysis,  667  ;  in  spinal  apoplexy, 
605  ;  poisoning  from,  1009  ;  psychoses  due  to,  1009. 

Ergotism.  1009  ;  convulsive,  1009  ;  gangrenous.  1009. 

Erosion,  ulcers  due  to,  in  larj'ngcal  catarrh,  130, 133. 
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Eructations  In  aniemia,  982, 942 ;  in  diabetes,  967  ;  in 
intestinal  obstruction,  435 ;  in  peritonitis,  454. 

Eruption,  acute,  in  scarlet  fever,  87  ;  hsemorrhaglc, 
in  small-pox,  67. 

Erysipelas,  61  ;  abscess  in,  64  ;  after  vaccination,  59 ; 
bullous,  63  ;  complications  of,  64 ;  contagiousness  of, 
62 ;  diagnosis  of,  64 ;  facial,  61 ;  Fehleisen's  strep- 
tococcus of,  62  ;  gangrenous,  63  ;  idiopathic,  61 ; 
inoculation  o^,  6t ;  in  small-pox,  56 ;  migratory,  68 ; 
of  the  nevr-b^rn,  61 ;  prognosis  of,  64 ;  puerperal, 
61  ;  pustulous,  63 ;  traumatic,  61 ;  treatment  of,  64 ; 
vesicular,  63. 

Erythema  exsudativum,  962. 

Erytbromelalgia,  USA. 

£tat  de  mal,  774. 

Eucalyptus,  oil  of,  in  splenic  leukaemia,  950. 

Eustrongylus  gigaa,  873. 

Exaltation  of  ideas  in  general  paresis,  763. 

Exophthalmic  goitre,  595 ;  acute  form,  597  ;  aetiology 
of,  595  ;  diagnosis  of,  597  ;  diminution  of  electrical 
resistance  in,  597  ;  examination  of  heart  in,  595 ; 
"  Graefe  symptom  "  in,  596 ;  nervous  symptoms  in, 
596,  597  ;  pigmentation  in,  597  ;  treatment  of,  598  ; 
tremor  in.  596  ;  urticaria  in,  597. 

Exophthalmus  in  exophthalmic  goitre,  596 ;  in  paral- 
ysis of  the  motores  oculi,  556. 

Expectorants  in  bronchitis,  151,  154 ;  in  pneumonia, 
188,  206 ;  in  pulmonary  emphysema,  180 ;  in  pul- 
monary tuberculosis,  234. 

"  Expectoration  albumiueuse  "  in  pleurisy,  266. 

Expectoration  in  asthma,  168, 169  ;  in  bronchiectasis, 
165;  In  bronchitis,  147,  151,  l.->6 ;  in  Uiryngeal 
catarrh,  131, 183  ;  in  pleurisy,  257  ;  in  pneumonia, 
186,  193 ;  in  pulmonary  cancer,  251  ;  in  pulmonary 
emphysema,  176 ;  in  pulmonary  gangrene,  242 ;  in 
pulmonary  tuberculosis,  218. 

Eye,  motor  nerves  of,  paralysis  of,  556. 

Eye-strain  in  migraine,  591. 

E^es.    See  also  OcriJiR  and  Opbthalxia. 

Eyes,  conjugate  deviation  of,  in  cerebral  haemor- 
rhage, 729. 

Eyes,  disorders  of,  in  acute  bulbar  paralysis,  694  ;  in 
acute  hydrocephalus.  708  ;  in  nnwmia,  932,  942 :  in 
cerebral  haemorrhage,  729  ;  in  cerebral  tumors,  751 ; 
in  chorea,  781 ;  in  chronic  hydrocephalus,  768  ;  in 
diabetes,  972 ;  in  hematoma  of  the  dura  mater, 
697  ;  in  hemicraDia,  592 ;  in  hysteria,  801  ;  in  lesions 
of  the  central  ganglia,  7'^ ;  in  lesions  of  the  corpora 
quadrigemina  and  crura  cerebri,  722 :  in  lesions  of 
the  occipital  cortex,  715  ;  in  leukaemia,  949  ;  in 
locomotor  ataxia,  635,  642 ;  in  measles,  48 ;  in 
meningitis,  105,  700,  704  ;  in  miliary  tuberculosis, 
289 ;  in  multiple  sclerusis,  OSO ;  in  progressive 
bulbar  paralysis,  687  ;  in  relapsing  fever,  35  •  in 
septicopyaemiei,  111  ;  in  thrombosis  of  the  cerebral 
sinuses,  707  ;  in  trichinosis,  122. 

Face-ache,  Fothergiira.  521. 

Facial  atrophy,  unilateral  progressive,  594  ;  paralysis, 
568 ;  H?tiology  of,  ."ViH  ;  diagnosis  of,  ."SOI  ;  in  acute 
bulbar  paralysis.  694 :  in  cvrebral  haemorrhage, 
731  ;  in  cerebral  tumor,  752  ;  in  compression  of  the 
medulla  oblongata,  695  ;  in  haemorrhage  into  the 
medulla  oblongata,  602 ;  in  progressive  bulbar 
paralysis,  686  ;  mimetic,  558  ;  symptoms  of,  5.58  ; 
through  cold,  658 ;  treatment  of,  501  ;  varieties. 
559. 

Facial  spasm,  clonic,  573  :  in  epilepsy,  772 ;  in  menin- 


gitis, 105  ;  treatment  of,  573  ;  spasm,  mimetic,  578 ; 
spasm,  tonic,  in  tetanus,  792. 

Feecal,  concretions,  418,  419 ;  vomiting,  485. 

Faeces,  in  disease  of  pancreas,  604 ;  in  Jaundice, 
466. 

Fainting,  709  ;  aetiology  of,  709 ;  hi  anaemia,  931 ;  in 
cerebral  haemorrhage,  728 ;  In  cerebral  tumor,  750 ; 
in  epilepsy,  773  ;  in  insolation,  746  ;  In  leukaemia, 
949 ;  hi  pernicious  anaemia,  941 ;  UabiUty  to,  709  ; 
symptoms  of,  709 ;  treatment  of,  709. 

Falling  sickness,  770. 

Famine  fever,  29. 

Farcy,  116  ;  acute,  116  ;  chronic,  117. 

Farcy-buds,  116. 

Fascia  reflex,  545  ;  In  cerebral  haemorrhage,  7S2. 

Fat,  ingestion  of,  in  diabetes,  979. 

Fat-drops  in  urinary  casts,  827. 

Fatty  acids,  crystals  of,  in  the  sputum  of  foetid 
bronchitis,  156. 

Fatty  degeneration,  in  anaemia,  983  ;  of  heart,  815  ; 
of  kidneys,  889,  851 ;  of  liver,  486, 

Fatty  granular  globules  in  urinary  casts,  827 ;  heart, 
315  ;  kidney,  839,  851 ;  inflammatory,  889,  851 ; 
liver,  485,  489;  liver  in  pulmonary  tuberculosis, 
228 ;  liver  in  trichinosis,  123. 

Fatty  stools,  504. 

Febricula,  31. 

Febris  continua,  7 ;  erratica,  94  ;  gastrica,  18  ;  inter- 
mittens, 90,  92 ;  nervosa  stupida,  14 ;  nervosa 
versatilis,  14  ;  quotidiana,  98 ;  recurrens,  31. 

Feedhig.  artiflclal,  in  progressive  bulbar  paralysis, 
690 ;  in  stenosis  of  the  oesophagus,  868 ;  in  trismus, 
572. 

Fehling's  test  for  sugar,  968. 

Fermentation  test  for  sugar,  969. 

Fever,  anaemic,  387, 934  ;  oerebro-spinal,  103  ;  "  cold," 
85 ;  enteric,  1 ;  gastric,  18  ;  hectic,  225  ;  hysterical, 
804 ;  in  acute  ascending  spinal  paralysis,  675 ;  in 
acute  miliary  tuberculosis,  288 ;  in  angina,  861 ;  in 
appendicitis,  420 ;  in  arthrogryposis,  576  ;  in  articu- 
lar rheumatism,  901  ;  in  bronchitis,  148  ;  in  cardiac 
valvular  disease,  801 ;  in  cerebral  abscess,  742 ;  in 
cholera,  85 ;  in  cirrhosis  of  the  liver,  481 ;  in 
cystitis,  805  :  in  dengue,  99 ;  in  diabetes,  971 ;  in 
diphtheria,  68 ;  in  djrsentery,  79  ;  in  endocarditis, 
278 :  in  erysipelas,  63  ;  in  gastric  catarrh,  878  ;  in 
glanders,  117;  in  gout,  986  :  in  haemoglobhiaemla, 
954 :  in  hepatitis,  suppurative,  477  ;  in  infantile 
cerebral  paralysis,  744  ;  In  infantile  spinal  paral- 
ysis, 668  ;  in  influenza,  70 ;  In  intermittent  fever, 
93 ;  in  intestinal  catarrh,  406  ;  hi  measles,  48  ;  in 
meningitis,  108,  700,  704 ;  in  noma,  847 ;  in  osteo- 
malacia, 927  ;  in  parotitis,  848 ;  in  pericarditis,  388  ; 
in  perinephritis,  870 ;  in  pleurisy,  257 ;  in  pneu- 
monia, 186, 102  ;  In  poliomyelitis  of  adults,  671 ;  in 
primary  multiple  neuritis,  582  ;  in  pulmonary  em- 
physema, 179 ;  in  pulmonary  gangrene,  218  ;  In 
pulmonary  tuberculosis,  225 ;  in  purpura  haemor- 
rhagica,  962 ;  In  purpura  rheumatica,  962 ;  In 
pyelitis,  883  ;  in  pylephlebitis,  suppurative,  501  ;  in 
rachitis,  922 ;  in  relapsing  fever,  33 ;  in  remittent 
fever,  33  ;  in  scarlet  fever,  37  ;  in  septico-pyaemia, 
111  ;  in  smallpox,  55  ;  insunstroke,  747  ;  in  thermic 
fever,  747  ;  in  trichinosis,  123 ;  In  tuberculosis  of 
the  genito-urinary  organs,  889  ;  in  typhlitis,  419, 
420 ;  in  typhoid  fever,  6  ;  in  typhus  fever,  80  ; 
in  yellow  fever,  101. 

Fever,  intermittent,  90  ;  lung,  189 ;  ship,  88 ; 
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117 ;  spotted,  S8 :  swamp,  90  ;  typhoid,  1 ;  typho- 

malarial,  96 ;  yellow,  100. 
Fibrinous,  bronchitis,  158 ;  pneumonia,  169. 
Fibroid  disease  of  heart,  907. 
Fibroma  of  the  larynx,  144. 
Fifth  nerve,  paralysis  of,  fi57. 
Filaria  Bancroft!,  875 ;  sanguinis,  875. 
Fish,  poisoning  from  the  ingestion  of,  1010. 
Flapping  joints  in  infantile  spinal  paralysis,  609. 
Flatulence  in  hysteria,  805 ;  in  jaundice,  466. 
FlexIbiUty,  waxy,  796. 
Floating  kidney,  876. 
Foetus,  endocarditis  in,  203. 
Follicular  catarrh  of  the  intestines,  404. 
Foot-baths  in  asthma,  172. 
Forced  attitades,  541. 
Forced  movements,  541 ;  In  disease  of  the  crura  cere- 

belli  ad  pontem,  725  ;  in  paralysis  agilans,  785. 
Forearm,  paralysis  of,  561 ;   paralysis  of,  in  amyo- 
trophic lateral  sclerosis,  651. 
Foreign  bodies  in  the  Intestinal  canal,  482. 
Fothergiirs  face-ache,  521. 
Fourth  nerve,  paralysis  of,  656. 
Fowler's  solution.    See  Absenic. 
Fowler's  solution  in  chorea,  783 ;  in  endocarditis,  280 ; 

in  valvular  cardiac  disease,  903. 
Fractures  in  rachitis,  923  ;  in  osteomalacia,  927. 
Fremitus,  hydatid,  405. 
Fresh-air  treatment  in  tuberculosis,  283. 
FricUon  in  pericardiUs,  824 ;  in  peritonitis,  453 ;  in 

pleurisy,  258. 
Friedreich's  ataxia,  648. 
Friedreich's  sign  in  adherent  pericardium,  826. 
Frontal  convolutions,  lesions  of  the,  715  ;  connected 

with  the  centers  of  speech,  715, 719 ;  connected  with 

the  cortical  motor  centers,  715. 
Frontal  sinuses,  catarrh  of  the,  120. 
Fuchsine  in  nephritis,  846. 
Furunculosis  in  diabetes,  972, 973,  977 ;  In  scarlet  fever, 

41  ;  In  typhoid  fever,  17  ;  in  typhus  fever,  30. 

Qnlt  in  amyotrophic  lateral  sclerosis,  651  ;  in  loco- 
motor ataxia,  637  ;  in  multiple  sclerosis.  020,  G30  ; 
in  osteomalacia,  927  ;  in  pseudo-hyixrtropbic  mus- 
cular paralysis,  (WO  ;  in  rachitis,  923  ;  in  spastic 
spinal  paralysis.  &V^ ;  psoudo-tabetic.  .Wi. 

Gall-bladder,  dilatation  of,  473  ;  forming  abdominal 
tumor,  473. 

Gall-stones,  470  ;  diagnosis  of,  474  ;  prognosis  of.  474  ; 
treatment  of.  474. 

Galloping  consumption,  217. 

Galvano-eaiitery  in  hyi)ertrophic  pharyngitis,  360. 

Galvano- puncture  in  aneurism  of  thoracic  aorta. 
338. 

OanRlia,  basal,  tutnors  of,  7r»2. 

Ganglia,  central,  of  the  brain,  lesions  of,  721  :  lesions 
of,  causing  hemiplegia,  721,  723  ;  lesions  of,  causing 
lunniopia.  T'iJ ;  lesions  of,  causing  post-hemlplegic 
chorea,  722. 

Gangrene,  embolic,  242,  218.  300. 

Gangrene  in  diabetes,  971.  973  ;  in  ergotism,  1009  ;  in 
exophthalmic  goitre.  597  ;  in  pneumonia,  203  ;  In 
small-pox,  .50  ;  in  typhoid  fever.  17  ;  in  typhus  fever, 
30  ;  lo<'nl  or  symnietrical,  .^S8  ;  of  the  lungs,  241  ; 
of  the  month,  347  ;  senile,  333. 

GarnKps  thread-test  for  uric  acid,  990. 

Gastrcftnsis,  tiWi. 

Gastric.    StH!  also  Stomach. 


Gastric  abscess,  383 ;  cancer,  801. 

Gastric  catarrh,  acute,  31V  ;  absorption  impeded  by, 
9n ;  chronic,  875 ;  diagnosis  of,  879 ;  exciting  causes 
of,  872,  874  ;  gastric  juice  In,  874  ;  liability  to,  374 ; 
mucus  secreted  in,  875  ;  peristalsis  in,  875 ;  treat- 
ment of.  878, 880. 

Ghistric  crises  in  locomotor  ataxia,  &18  :  fever.  873 : 
haemorrhage,  888 ;  heemorrhage  in  cancer,  392 ; 
heemorrhage  in  ulcer,  885,  886,  888. 

Gastric  juice,  chemical  examination  of,  877  ;  hyper- 
acidity of,  382 ;  subacidity  of,  878. 

Gastric  pain  in  ease  of  ulcer.  885  ;  ulcer,  884  ;  ulcer, 
clinical  forms  of,  885  ;  ulcer,  peptic,  884 ;  ulcer, 
round,  884 ;  vertigo,  401. 

Gastritis,  acute,  372 ;  acute  suppurative,  888 ;  clu>onic, 
875 ;  phlegmonous,  883. 

Gastro- intestinal  symptoms  in  emphyseni&,  179. 

Gastromalacia,  884  (foot-note). 

Gastrorrhagla,  888, 388. 

Oastrotomy,  305. 

Gastroxynsis,  nervous,  401. 

Qelsemium,  tincture  of,  in  neuralgia,  520 ;  in  tri- 
geminal neuralgia,  528. 

General  paralysis,  progressive,  760  :  eetiology  of,  761 : 
depressive  form,  764  ;  development  of,  762  ;  diag- 
nosis of,  706  ;  ttereditary  predisposition  to,  ?6l ; 
influence  of  syphilis  in,  761 ;  maniacal  exaltation 
in,  768  ;  symptoms  of,  781 ;  treatment  of,  766. 

Oenito-urinary  organs,  tuberculosis  of,  888 ;  diagnosis 
of,  890  ;  treatment  of,  890. 

German  measles.  51. 

Giant  ceUs,  212. 

Gin-drinker's  liver.  478. 

Girdle-sensation  in  locomotor  ataxia,  640. 

Glanders,  116;  acute,  116;  chronic,  117;  diagnosis 
of,  117  ;  diagnosis  from  small-pox,  117  ;  i)eriod  of 
incubation  In,  110 ;  treatment  of,  117. 

Glioma  of  brain.  748,  755. 

Globus  hystericus,  810. 

Glomerulonephritis.  841  ;  In  scarlet  fever,  48. 

Glossitis,  acute  parenchymatous,  345  ;  treatment  of. 
34C. 

OlosKolabio-laryngeal  paralysis,  085. 

Glos.sy  Angers  in  cervico-brachial  neuralgia,  5*4  ;  In 
troi)hic  disorders  of  the  nerves,  589. 

Glottis,  oedema  of,  135  :  in  Bright 's  disease.  13fi ;  in 
nephritis,  854  ;  in  small-pox,  56  ;  in  scarlet  fever. 
40  ;  in  typhoid  fever,  14. 

Glottis,  oiienpi"s  of.  paralysis  of.  140. 

Glottis,  spasm  of,  142 :  in  hysteria,  810  ;  in  rachitis. 
142,  924  :  in  tetanus,  793  ;  treatment  of.  7W. 

Glotzaugenkrankheit,  595. 

Gluteal  paralysis.  569  ;  reflex,  543. 

Glycerine  in  diabetes,  979  ;  in  trichinosis,  123. 

Glycogenic  function  of  liver,  974. 

Glycosuria,  966  ;  tetiology  of,  906  ;  gouty,  9fi8 ;  in 
bulbar  hopmorrhage,  692 ;  in  cerebral  ha'morrhage; 
729  :  in  tetanus.  793. 

Gmelin's  test,  467. 

Goitre,  exophthalmic,  595  ;  symptoms  of,  .')95. 

Goll,  columns  of,  ."SIO. 
I  Gonorrhreal  rheumatism,  endocarditis  in.  276. 

(Jout.  981 :  acute,  989  ;  atypical,  987  ;  chronic,  987 ; 
complications  of,  988  ;  diagnosis  of,  989  :  sptiolopy 
of,  9R1  ;  Ebstein's  theorj-  of.  989  ;  geographical  dis- 
tribution, 985  ;  hereditary  infltience  in,  W5 ;  influ- 
ence of  alcohol  in.  985 ;  influence  of  focxi  in,  9^5  ; 
influence  of  lead  in,  985 ;  irregular,  987  ;  morbid 
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Anatomy  of,  9SS :  luhtaire  of,  BBS ;  djmpionui  of.  986  ; 

treittmejii  of,  900. 
Oraeres algn.  596. 
ar«ori«  hy»t^ri<*,  m» ;  contortions  in.  8QB ;  epUcpti- 

rorm  poroxyrau  la.  i^iH ;  suittHNK|ue  postures  imdi 

•*  ttttUiidtfR  of  pasMion  "  in,  ttlJS. 
Qraodeur.  delusions  of,  la  progreaive  general  p«ral- 

yiriM,  768. 
Or  ami  mal,  77]. 
Omuulvr  IcMnej.  856. 
Qrapbo«i>a8ui»  A77. 
Orav^l,  n>n&).  4H4. 
Orav^a*«  <liiiea8e,  f>U5. 
Ore4*n-slok  im'^  V34.    Sec  aUtn  Cnu»oaB. 
Qrven  Htick  frocturt?  la  riekela,  90. 
Onnder'B  ri>t  (pueutuooooo'tiludai,  M&. 
Grippe,  Ik,  74. 
OuAraoA  In  habltUAJ  beadaoh«,  539 :  In  bemlcnuilA, 

B08  ;  In  Intestinal  rjitarrh  of  eliUdren,  417. 
GumnuitA  in  oertjbral  lypJiilw,  74U.  757 :  tn  h«p«UJc 

AyphUis,  400 ;  of  splnnl  oord,  e09 ;  of  Ut<t,  4W)  ;  uf 

limKH.  !BjS. 
Gunut,  arrt*ctlorus  of,  tu  diahiitas,  071 :  ih\ue  llueoxi>,  in 

lead  imlsoning,  1005  ;  In  scurvy,  900  ;  in  stomaUUs, 

M)  :  lu  typlioid  fever^  H. 
OtiHtAt-nry  paralysis,  583. 
Gymnastics  in  articular  rliv>umatism  (chronic).  Old ; 

In  diabetes,  080 ;  in  gout,  000 ;  in  infauUle  «pJniil 

paralysis,  071 ;  In  neiirsAthenIa,  817  ;  in  progressiva 

muscular  atrophy,  608  ;  in  «rr{l«r's  cramp,  S7D. 

HftbituH.ftpoplectlc,  736;  emphyst^motous,  177 ;  erethl- 
tJc.  UXW  ;  phthisiciLl,  SEW. 

Hft»rnnt^mc«iH.  dinKnoHln  from  hiemoptysls.  888, 

Ha>nml4'nir>»i>4.  IiyM Tifjil,  W4  ;  in  ucutc?  ycUow  atro- 
phy, 4Mr  ;  in  gnstric  uht^r,  SHiV. 

Ha;irml«>iii«9iis  in  If  ukti^uiia,  WiO ;  in  scurvy,  0O8. 

H»miUidr»t*ui,  60t>. 

Hsemato-chyluria,  paraftittc,  87S. 

Heniatocoaous  jaundiev,  4iM).  UM. 

H»matokltne,  granules  of,  in  urinary  casta,  637. 

Hematoout  ot  the  dura  maier,  696  ;  apopktctlc  symp- 
toms In^  a07 ;  dla^wwis  of.  009  ;  in  chronic  alcohol- 
fsm,  007  ;  in  connection  with  the  tueinorrhagic  di- 
atbesis^  007 ;  in  progressive  general  paralysis,  OtTT  ; 
origin  of,  000 ;  seat  of,  OBO  \  treatment  of,  006. 

HnmatomyeUa.  004. 

Rsraatoniuu'his.  0O3. 

Hsamatothorax,  fiTl. 

HvmAtosoa  of  malaria,  01 . 

HiPmaturia,  8« ;  aa  a  sign  of  Hcurry,  009 ;  eod«mic, 
of  Epypt,  H74.  «7S  ;  In  avute  nephrttlft.  WS ;  in  chy- 
luritt,  K75  ;  In  rvnnl  .mI.'uIus.  BW  :  In  n-naJ  <'an(^r, 
873  ;  In  tubcrcuiixlA  of  ktJney,  880  ;  in  tumor  of  the 
kidiwy,  S7a  ;  tr^jplcal,  W5. 

Ilffiinlne  t^st,  3»a. 

HKTOOglobin,  dlitiltujtIoH  of.  in  chlnroKia,  08B. 

HBmoglobiniemia.  {O^i ;  aetiology  of.  Oft.1 :  In  connec- 
tion with  malaria.  %ii  ;  In  eonnetftlon  with  syphilis, 
03fi  ;  In  poi»>nlng  from  musliroonis,  003  ;  paroxys- 
nioJ.  054,  OTiS  ;  s^mptorus of,  ft54. 

HrcmoKlobln,  irrAnutm  of,  in  the  urine,  OM, 

HierooKlobinuria,  063 ;  in  poisoning  from  musli- 
nioms.  OM  :  in  Raynaud*s  diaeasc.  SM ;  parozysroal, 
064 :  toxk\  063. 

HflBmolyula,  In  pemictous  ansmlo.  »U ;  in  toxic 
hivmoglobinuria,  OM. 

BiMIIOpericanUum,  930. 
&5 


Heemophilia,  OdS :  mtluU^gy  of,  008  i  oompllcatlons 
of,  dti& ;  cfjniwcttHl  with  anl>^mia,  006 :  prognosis 
of,  005  ;  rutlitii*^tiUr>'  forms  of.  O&l ;  tniatment  of, 
(a)  prophylactic,  VX> ;  ih}  i»urgical,  906, 

HffimoptysLi,  at  un»«-t  of  pliUiislji,  210;  cauw^A  of. 
S18 ;  hysterkyil,  mi  ;  in  aneurlum,  aa? ;  in  bron- 
chial catarrh,  H7,  Vt'i:  lu  pneumoniu,  1U3 ;  in  ptil- 
monary  gauKivue.  i^  :  In  puliuoDary  tuberculo- 
sis. «8  ;  hi  pcurvy.  Oau ;  periodic,  00  ;  treatment 
of,  235. 

HjEmorrhage,  cerrbro),  788  ;  in  scute  yellow  atro- 
phy. 487  ;  In  anft-nila.  <i34,  Oau,  iMi! ;  lu  cirrhosis  <rf 
the  liver,  480  ;  in  contracted  klduey,  8(11  ;  In  endo- 
carditlM,  ^79;  in  <«pllepiic  iMPoxysuis,  773;  la 
ha?mophilia.  \m  ;  iu  hysteria,  «*>4 ;  In  loukfipmlA, 
o:iU  ;  in  uialorin,  in) ;  in  niallgnant  pustule,  liv :  in 
nieniu^itis,i.'piileuuc  cerebrospinal,  104  ;  In  nepLro- 
lithinsLs,  SH8  ,-  in  p^eudo-leuksKmla,  BW ;  in  pyeliti:!, 
8SS ;  in  purpura  luvmorrhagiua,  063 ;  In  soarlet 
fever,  41 ;  lu  scurvy,  0G8:  In  suuiU-tiox,  57;  Into 
spinal  cord,  604  ;  into  the  splDAl  meninges,  WH  :  In 
syphilis  of  the  r«vtum,  425 ;  Into  Vfntricles  of 
brain,  727 ;  iu  typhoid  fever,  10  ;  in  yellow  f4»v«r, 
lOfi ;  puluionory,  £10, 

BsBmorrhagic  diatheisls,  963. 

Hsetnorrhoids,  4ll8!  "atUcks  of,**  488;  bleeding 
from,  4^  ;  treatment  of.  4siii. 

H«dr,  loss  of,  in  typhoid  fever,  17  ;  in  unllaltiral  facial 
&trophy,  SM- 

Hallucinations  in  hysteria,  807. 

Halo  surrounding  the  jxn-'ks  uf  smallpox,  53. 

Handvvriting  lu  gr uc-ral  porctiis,  7(J3. 

IJay  fever.  125. 

Headache,  liabitual,  530  ;  in  acute  lucendlug  spiua] 
paralysis,  074  :  iu  anu-^jnia,  im  ;  in  bj\>u<.hitiH,  148 ; 
in  bulbar  |iaralys(i,  acute,  «!M  ;  In  ceT<^b^Al  abscess. 
742 :  In  wrebrol  »n»miu,  roo  :  iu  ct-rebrol  bH?mor- 
rhage,  Tin ;  In  cerebral  syphilis,  758 ;  in  cerebral 
tumors,  750  ,  in  chlorosis,  ffi6  ;  (n  compression  of 
the  medulla  oblougatA,  tm  ;  in  dUbetes,  067, 073  :  lu 
diseasea  of  the  cereliellum,  734  ;  in  epIlepHy,  778 ; 
in  exophtJmlmIc  goitre.  .Wti  ;  in  hfrinntoms  of  ibe 
dura  uiAtor,  fl07  ;  In  infantile  spinal  paralynift.  068 ; 
in  leukii'mia,  040  ;  In  meningitis,  epidemic,  101  ;  lu 
meningitis,  pundent.  700 ;  in  meningitis,  tiilM':rculAr, 
708,  706  ;  In  nervous  dyBpe|isia,  4*H  ;  In  tieurastlw- 
nia.  BIB ;  in  pnroxy»mal  hBpmngloblnnriA,  O&l ;  In 
pemlcloUR  anrpmln.  041  ;  In  pleurisy,  OB?  ;  In  pneu- 
monia, 103  :  iu  |K>liomrehii!(  of  adults,  671  ;  in  pri- 
mary multiple  neuritiH.  583  -.  in  railwny  splue,  880  ; 
In  smallpox,  M  ;  in  tetanus,  70a  ;  In  tbromfxtsls  of 
the  cereliral  HinitHes.  7tl'7  ;  in  typhoitl  fever,  6  ;  in 
urnMiiia,  «t|  ;  In  writer's  cramp.  579. 

Headache,  nervous.  .^30  :  sick.  901. 

Head,  tlevialton  of,  in  cerebral  hirTnorrhagv.  <^  ;  lu 
pmgrcssive  general  paralysis,  76]  ;  rh«>umatlsm  In, 
018  :  sense  of  preswure  in.  In  neurMtheoia,  815. 

Head,  tetanus  of  the,  TO*. 

Heart,  aneiirtiwii  of.  308;  arrhythmia  of.  In  valvular 
illseose,  a07  :  congenitftl  iiffectlons  of ,  1»>I, 

Heart,  dilatation  of,  812 ;  in  cblorools,  i^ :  in  ma- 
laria, 04. 

Henrt.  dlBordem  of.  in  dhibetes,  Vfl ;  In  obesity,  006  ; 
in  pneuuiouiA.  lOT  :  in  ticurvy,  000. 

Heart,  displae*^ment  in  pleuritic  effusion,  ^SO  :  dfal 
placement  In  poeiunoiborax,  300  ;  fatty  dngeotfra- 
tfon  of,  S15. 

Heart,  hypertrophjr  of,  318 ;  diosoocii  of,  314 ;  Idlo- 
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pathic,  818 ;  in  arterio  sclerosis,  832  ;  in  obesity, 
086  :  in  renal  disease,  884,  848,  8S3,  859 ;  in  scarlet 
fever,  48  ;  treatment  of,  816. 

Heart,  indurated  degeneration  of,  808 ;  in  exophthal- 
mic goitre,  595  ;  infarctions  in,  808. 

Heart,  lesions  of.  compensated,  S8Si  ;  congenital,  298 ; 
lungs  altered  by  disease  of,  249. 

Heart,  overexertion  of,  812. 

Heart,  palpitation  of,  diagnosis  of  the  nervous  form 
of,  819 ;  in  cardiac  valviilar  disease,  296  ;  in  case 
of  tapeworm,  443  ;  in  hysteria,  810  ;  in  neurasthe- 
nia, 816 :  in  obesity,  995 ;  in  pernicious  anaemia, 
041  ;  in  scurvy,  958 ;  nervous,  319 ;  treatment  of  j 
the  nervous  form  of,  820. 

Heart,  parenchymatous  degeneration  of.  807,  815  ; 
rupture  of,  in  cardiac  aneurism,  306  ;  sclerosis  of, 

8or. 

Heart,  valvular  disease  of,  281 ;  complications  of, 
896 ;  multiple,  294 ;  prognosis  of,  801  ;  treatment 
of,  808. 

Heart,  weakened,  812. 

Heartburn  in  chronic  gastric  catarrh,  876. 

Heart  failure,  in  diphtheria,  69 ;  treatment  of,  in 
typhoid  fever,  26. 

Heat,  exhaustion,  746  ;  stroke,  746. 

Hebrews,  prevalence  of  diabetes  among,  967. 

Hectic  fever,  225. 

Hegar's  funnel  for  rectal  irrigation,  410. 

Heller's  test  for  blood  in  the  urine,  828. 

Helminthiasis,  440. 

Hemianaesthesia,  in  cerebral  haemorrhage,  773 ;  in 
hysteria,  8J1,  813 ;  in  lesions  of  the  internal  cap- 
sule, 722,  725  ;  in  tumors  of  the  cerebral  hemi- 
spheres, 752  ;  in  unilateral  cord  lesions,  683. 

Hemianopia,  in  cerebral  haemorrhage,  783 :  in  hemi- 
crania,  592 ;  in  lesions  of  the  central  ganglia,  722, 
725  ;  in  lesions  of  the  corpora  quadrigemina,  722, 
725  ;  in  lesions  of  the  oceipito-cortioal  region,  716, 
72.'5 ;  in  migraiin',  S^fci ;  in  tumors  of  tlie  base  of  the 
brain,  75:^  ;  in  tuaiors  of  the  cerebral  hemispheres, 
752. 

Hemiathetosis.  p<ist-hemiple8:ic.  788. 

Hemiatrophy,  progressive  facial,  fiiM  ;  loss  of  hair 
in,  594  :  seat  of,  5JM  :  treatment,  5iM. 

Heniichorea,  posthemiplegic,  734  ;  in  infantile  cere- 
bral paralysis,  74.'):  in  lesions  of  the  iDt4>rnal  cai>sule, 
721,  72."i :  in  lesions  of  the  optic  thalamus,  72i,  725. 

Hemicrania,  591  (see also  Miorainei  ;  course  of,  592  ; 
in  diabetes,  973  :  ophthalmic,  592  ;  paralytic,  69-J  ; 
spastic.  592  ;  symptoms  of,  592  ;  treatment  of,  593. 

Hemiplegia,  5-36. 

Hemiplefjia.  crosseil,  002  :  in  cerebral  ha'morrhape, 
7:il.  732.  r35  ;  in  cerebral  syphilis.  758 ;  in  diffuse 
cerebral  sclerosis,  744  ;  in  hti'matoma  uf  the  <lura 
mater,  (597  :  in  hysteria,  803  ;  in  infantile  cerebral 
paralysis,  744  ;  in  lesions  of  the  central  Kanplia. 
7i.M  :  in  lesions  of  the  crura  cerebri.  723,  725  ;  in  le- 
sions of  the  internal  capsule  and  centrum  ovale, 
721  ;  in  lesions  of  the  motor  cortical  region,  712  ;  in 
locomotor  ataxia,  M5 ;  in  multiple  sclerosis,  031  ; 
in  projrressive  K^ueral  paralysis,  704  ;  in  purulent 
meijirisitis.  700 ;  in  tumors  of  the  cerebral  hemi- 
spheres. 7.*>2  ;  HH'ntal  defects  in,  7115. 

Hepatic.     See  also  Liveu. 

Hepatic  ahs<-ess,  476  :  in  dysentery.  79  ;  in  pylephle- 
bitis, sTipinirative,  .'jOI. 

?iei>atic  colic,  470 ;  pulse,  289 ;  vein,  affections  of, 
500,502. 


Hepatitis,  chronic  diffuse  interstitial,  478;  diffuse 
syphilitic,  491 ;  suppurative,  476. 

Hepatization  of  the  lungs,  190. 

Hepatogenous  jaundice,  464. 

Heredity  in  diabetes  insipidus,  982.  983 ;  in  bsemo- 
philia,  968;  in  idiopathic  muscular  atrophy,  659, 
661 ;  in  tuberculosis,  210. 

Heri>e8  in  acute  gastric  catarrh,  873 ;  in  cerebro- 
spinal meningitis,  106 ;  in  facial  paralysis,  560 ;  in 
intercostal  neuralgia,  525 ;  in  locomotor  ataxia, 
644 ;  in  malaria,  04 :  In  neuralgia,  617 ;  in  neu- 
ritis, 582  :  in  pressure  paralysis  of  the  spinal  cord, 
612 ;  in  sciatica,  526 ;  in  trigeminal  neuralgia, 
522. 

Herpes  labialis  in  angina,  852  :  in  intestinal  catarrh, 
406  ;  in  malaria,  01 ;  in  meningitis,  epidemic  cere- 
bro  spinal,  106 ;  in  pneumonia,  198 :  in  relapsiog 
fever,  82 ;  in  scarlet  fever,  41  ;  in  typhoid  fever, 
17  ;  in  typhus  fever,  30. 

Herpes  zoster,  525. 

Hiccough,  577  ;  hysterical,  577  ;  in  anaemia,  032 ;  in 
cholera,  85  ;  in  dysentery,  79 ;  in  hepatitis,  suppu- 
rative, 477 ;  in  ursemia,  882 ;  reflex,  577  ;  treatment 
of,  577. 

Hoarseness  in  diphtheria,  68 ;  in  laryngeal  catarrh, 
132  ;  in  trichinosis,  122. 

Hodgkin's  disease,  951 ;  morbid  anatomy  of.  002 ; 
symptoms  of,  952. 

Hot  Springs  of  Arkansas,  016. 

Hyaline  casts  in  urine,  826. 

Hydatid  disease,  494. 

Hydatid  thrill.  495. 

Hydrtt?mia,  825. 

Hydrocephaloid  symptoms,  411. 

Hydrocephalus,  acute,  702,  708 ;  eetiology  of,  708 : 
chronic,  767  ;  chronic,  after  cerebro-spinal  menin- 
gitis, 107 ;  congenital,  767 ;  congenit&l,  diagnosis 
of,  768 ;  course  of.  707  ;  effect  of,  upon  sha^ie  of 
brain,  707  ;  enlargement  of  head  caused  by.  7«'i8 : 
following  epidemic  cerebrospinal  meningitis,  li^T  : 
of  adults,  708  ;  skull  in.  different  from  the  rachitic. 
700;  spurious,  411:  symptoms  of,  767,  768;  the 
fluid  of,  707  ;  treatment,  709. 

Hydrochloric  acid  in  ana>niia  and  chlorosis,  808  :  in 
gastric  catarrh,  373,  381  ;  poisoning  from,  1U03 ; 
tests  for,  in  gastric  juice.  878. 

Hydrocyanic  acid,  poisoning  from,  1007. 

Hydroniyelus.  077,  «r8. 

Hytlrouephrosis,  890  ;  congenital.  891  ;  intermittent, 
891. 

Hydropericardium,  329. 

Hydroperit'Oneum.  460. 

Hydrophobia,  113  :  diagnosis  of,  114  ;  hydrophobic 
stage,  114  ;  maniacal  stage  of.  113 ;  paralytic  stage 
of.  113.  114;  i^rlod  of  incubation  in,  114;  quiet 
form  of,  113  ;  raving  form  of.  113  ;  treatment  of, 
114,  115. 

Hydroi»s  vesicnp  fellea*,  473. 

Hy<lrorrhachis.  079. 

Hydrothorax,  271  ;  in  scarlet  fever,  42  ;  in  vaUnilar 
cardiac  disea.se,  299  ;  treatment  of,  271. 

Hyoscyamine  in  paralysis  agitans.  787. 

Hyjieraeusis  in  facial  paralysis,  5r»9. 

Hyp<'raeniia,  708. 

Hypera'sthesia.  505  ;  in  ataxia,  040  :  in  hysteria,  8ie : 
in  myelitis,  619  ;  in  neuralgia.  517  ;  in  neurasthenia. 
815  ;  in  pulmonary  tuberculosis,  226  ;  in  relaptsing 
fever.  32  ;  In  spinal  meningitis,  600 ;  in  typhokl 
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fever,  16 ;  in  unilaterat  lesions  of  the  npinal  cord, 
683 :  of  smoU,  5&i  ;  of  taste,  538. 

HyperidrosLs,  UDilaterul,  500. 

Hyperosmia,  53S. 

Hyperpjrrexia,  hysterical,  8W,  805 ;  in  rheumatic 
fever,  905  ;  in  scarlet  fever,  38  ;  In  sunstroke,  747  ; 
in  tetanus,  703. 

Hypnotism  in  hysteria,  809. 

Hypochondriasis  and  neurasthenia,  815  ;  in  gastric 
catarrh,  879  ;  in  habitual  constipation,  430;  in  nerv- 
ous dyspep^da,  401. 

Hypodermic  syringe  in  diagnosis  of  pleural  effusion, 
263,^65. 

H3rpoglossal  nerve,  paralysis  of,  752 ;  spasm  of,  578. 

Hypoglossus.  paralysis  of,  in  cerebral  tumor,  753. 

Hypophysis,  tumor  of,  752,  754. 

Hypoplasia  of  aorta,  929. 

Hypostatic  congestion  in  typhoid  fever,  12. 

Hysteria,  7.55 ;  eetiology  of,  755  ;  artificial  production 
of  spasms  in,  802, 810  ;  contractures  and  spasms  in, 
80S  ;  convulsive  forms  of,  806  ;  course  of,  810 ;  diag- 
nosis of,  811 ;  disorders  of  sensation  in,  800  ;  fever 
in,  804  ;  grand  paroxysms  of,  808  ;  hemoptysis  in, 
80t ;  in  connection  with  floating  kidney,  877 ;  Joint 
affections  in,  529,  804 :  liabiUty  to,  799 ;  mental 
symptoms  of,  805 ;  metailotherapeutics  in,  818 ; 
paralysis  in,  808  ;  produced  by  sexual  influences, 
800;  special  senses  in,  800;  stigmata  in,  800; 
symptoms  of,  800 ;  traumatic,  798 ;  treatment  of, 
811 ;  visceral  manifestations  of,  806  ;  with  regard 
to  exophthalmic  goitre,  596. 

Hysterical  insanity  In  typhoid  fever.  15. 

Hystero-epilepsy,  106, 107. 

Hysterogenic  points,  80^$,  810. 

Ice  in  cerebral  haemorrhage,  786 ;  in  infantile  spinal 
paralysis,  670 ;  in  injuries  of  the  spinal  cord,  607  ; 
in  meningitis,  97,  701,  706  ;  in  spinal  apoplexy,  606  ; 
in  spinal  meningeal  heemorrhage,  606. 

Ichthyosis  Ungus  et  oris,  846. 

Icteric  casts  in  the  urine,  487. 

Icterus,  acute  febrile.  460  ;  catarrhal,  401 ;  gravis, 
489 ;  neonatorum,  490. 

Idiocy  in  infantile  hemiplegia,  745. 

Idiopathic  anaemia  of  Addison,  878. 

Ileo-c{ecal  region,  gurgling  in,  in  typhoid  fever,  10. 

Ileo-ceecal  tumor,  419. 

Ileotyphus,  1. 

Deus  from  intestinal  obstruction.  A35 ;  in  typhoid  ; 
fever.  11  ;  paralytic,  432. 

Illuminating  gas,  poisoning  from,  1007. 

Imbecility  in  infantile  hemiplegia,  745  ;  in  multiple 
sclerosis,  690. 

Imitation  in  chorea,  780. 

Impotence  In  diabetes,  972  ;  in  locomotor  ataxia,  648. 

Inanition  in  nervous  dyspepsia,  401,  403. 

Incarceration,  internal,  of  the  intestines,  483 ;  symp- 
toms of,  in  case  of  floating  kidney,  877. 

Incontinence,  nocturnal,  of  urine,  898. 

IncoCirdination  of  arms,  542 ;  of  legs,  549. 

Indican,  test  for.  4.36. 

Induction  of  premature  delivery,  in  chorea  gravi- 
darum, 784. 

Induration,  brown,  of  the  lungs,  249  ;  rheumatic,  of  , 
the  muscles,  917. 

Infantile  convulsions,  779. 

Infantile  paralysis,  cerebral,  744  :  acute,  744  ;  course 
of,  745  ;  pathology  of,  745 ;  treatment  of,  745. 


Infantile  paralysis,  spinal,  667.  See  Spinal  Pabaltsis 
or  Children. 

Infarction,  embolic,  of  the  kidneys,  871 ;  hsemor- 
rhagic,  of  the  lungs,  247. 

Influenza,  74 ;  diagnosis  of,  77 :  eetiology  of,  74 ;  symp- 
toms of,  75 ;  treatment  of,  77. 

Inhalation-pneumonia,  186,  434. 

Inhalations  in  bronchitis,  154  ;  in  diphtheria,  71 ;  in 
laryngitis,  132  ;  in  pharyngitis,  859  ;  in  pulmonary 
gangrene,  244  ;  in  pulmonary  tuberculosis,  281 ;  in 
whooping-cough,  163. 

Injection,  Intravenous,  of  salines  in  diabetes,  961 ; 
subcutaneous,  of  salines  in  cholera,  80. 

Injury,  mechanical,  due  to  chorea,  788  ;  due  to  epi- 
lepsy, 778. 

Inoculation,  against  smoll-pox,  5S,  68  ;  protective,  in 
hydrophobia,  115. 

Insanity,  post-febrile,  15 ;  relation  of  heart  disease  to, 
801. 

Insects,  the  sting  of,  a  cause  of  malignant  pustule, 
119. 

Insolation,  746. 

Inspection  of  meat,  governmental,  to  prevent  trichi- 
nosis, 123. 

Insufficiency,  valvular,  281. 

Insufflation  of  powders  in  chronic  pharyngitis,  369. 

Insular  sclerosis,  627. 

Intention  tremor  in  multiple  sclerosis,  GSO ;  in  myeli- 
tis, 619. 

Intercostal  neuralgia,  524. 

Intermeningeal  apoplexy,  606. 

Intermittent  fever,  92 ;  hepatic,  04 ;  masked,  05  ;  per- 
nicious, 04  ;  tertian,  03. 

Internal  capsule,  lesions  of,  721. 

Intestinal  calculi,  432 ;  casts,  408. 

Intestinal  catarrh,  408 ;  acute,  408 ;  chronic,  406 ;  fol- 
licular, 404  :  from  the  ingestion  of  poisons,  408  ;  in 
rachitis,  924  ;  of  children,  418  ;  treatment  of,  409, 
415. 

Intestinal  glands  enlarged  in  leukssmia,  0^;  in 
pseudo-leukoimia,  052. 

Intestinal  heemorrhage  In  dysentery,  70  ;  in  intussus- 
ception, 437  ;  in  pylethrombosls,  602  ;  in  typhoid 
fever,  10  ;  in  ulcer  of  duodenum,  428  ;  in  ulcer  of 
the  stomach,  886. 

Intestinal  parasites,  440  ;  polypi,  484. 

Intestinal  symptoms  in  cholera,  84 ;  in  dysentery, 
78 ;  in  erysipelas,  63,  64  ;  in  gastric  catarrh,  878, 
870  ;  In  glanders,  110  ;  in  malignant  pustule,  110  ;. 
in  measles,  40 ;  in  pulmonary  gangrene,  248 ;  in 
pulmonary  tuberculosU,  227  ;  in  purpura  haemor- 
rhagica,  962  ;  in  typhoid  fever,  9, 10. 

Intestine,  cancer  of,  426 ;  diagnosis  of,  426 ;  treat- 
ment of,  427. 

Intestine,  compression  of,  from  without,  484  :  con- 
strlction  of.  483  :  dilatation  of,  485 ;  incarceration 
of,  433 ;  intussusception  of.  438  :  invagination  of, 
433  :  new  growths  In,  426,  482. 

Intestine,  obstruction  of,  437  ;  by  enteroliths,  432 ;  by 
foreign  bodies,  4.33 ;  by  gallstones.  4.32. 

Inti'Stine,  perforation  of.  in  typhoid  fever,  11  :  stran- 
gulation of,  438 ;  strictures  and  tumors  of,  4.32 ; 
twists  and  knots  of,  433  :  ulcers  of.  432. 

Intestine,  large,  catarrh  of,  407  ;  desquamative,  408. 

Intussusception,  484. 

Inunction,  mercurial,  in  acute  ascending  spinal  pa- 
ralysis, 676 ;  in  acute  bulbar  paralysis,  695 ;  in  cere- 
bral syphilis,  750 ;  hi  hsamoglobinuria,  966 ;  in  Iooo> 
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motor  ataxia,  647  ;  In  mj-elttls.  B96 ;  tn  progremive 
general  paralyBia,  737  ;  in  apa«tic  spiiiAl  paralj^is, 
m7  ;  In  tumom  of  the  brain,  775  ;  In  tumors  gf  the 
Bplua)  cord,  677, 
Invagioution,  431. 

ludlile  of  iron  in  iM^titonitis,  chronic,  400 ;  In  pre— ure 
p:iraljHis  uf  Uu}  Hpinni  cord,  014  ;  in  scrvfuiA, 
nm. 
t  MUae  of  potassium  in  acute  ascending  spinal  piuid]r> 
sis,  fl7U  :  Ux  unetiHani  of  the  thoracic  aortA,  9Si ;  la 
aathium  175.* ;  In  hrom^liiils,  166,  160 ;  In  oeretMul 
Bypliitis,  Tfi^) ;  in  evrebrat  tuuiors,755, 750  ;  in  chroalc 
hydrocephalus,  7(VVI ;  In  (^out.iKM  :  in  iiabitual  h«»id* 
ache,  631  ;  in  l«»ttd  puralyt^ls,  670  ;  ia  ieptumf>ain- 
gltis,  spinal,  AH  ;  tn  l^x-oinoror  /vtaxia,  M7,  04H ;  In 
meningitis,  curt^bixi-Hiiliiial,  lOi:^ ;  iu  uitjliiple  aclero- 
■Ib,  6311 ;  in  myelitic,  ijdti,  <;,T  ;  tu  neuiolgia,  590  ;  In 
pachjrmeolngitls  oervicalia  hy]«frtruphica,  008  ;  in 
perltouJtiA,  cturonic,  400  ;  Lu  scialica,  5i7  ;  in  siMutm 
of  the  tritccniiniM,  572  ;  in  Mpajftle  bpluol  pomlyKla, 
667 ;  in  Hyphilitic  paralysis  of  the  motures  ocuU, 
657  ;  lu  tumor  of  the  spinal  coiM,  677, 
Iodine  corj'za,  1SI5. 
Iodine,  iMiL^tning  from,  1001, 

Iodine,  tiacture  of,  exteraidly,  In  artitrular  rheuniA' 
tlsni,  chnniic,  915  ;  in  chronic  nasal  oatnrrli,  1^ ; 
In  pbaryiigitia,  chroul*.-.  3450  ;  in  pleurisy,  304  ;  tn 
pres&urt.^  paralyHb  uf  the  Hpltial  coni,  014  ;  in  spinal 
trptijineuiug^iUs,  001 . 
Iodine,  tiiieture  of,  iat«i-naUy,  tn  diabetes,  061 ;  in 

(scrofula.  KHOl. 
Iodoform  in  dlubot*^,  9S1  ;  in  pleuri^,  a&l ;  inpacudo- 

k'ukaMuia  lyuiphaticn,  95^1. 
Ipecacuanha  in  dysentery,  80. 
Ii'ltlH  in  pout.  9t<7. 

Iron  liaths  iu  nnicuvla  and  chlomslB,  088  ;  in  Infantile 
spinal  paralyHis,  671  ;  iu  locomotor  atajda,  647  ;  in 
railway  spim\  «2I. 
Iron,  rliloride  of,  in  rnrpiirn  hipmorrhaKlea,  OflS  ;  pp- 

actlon  catisml  by,  iu  dmU^tic  urine.  970. 
Iron  lo  ann'diin  an<l  chlnrrmia.  0M7  ;  In  cardiac  valvu- 
lar dis<'nH«,  3113  ;  in  t-xophtlmlmie  K'^'tre,  5»^  ;  in 
habitual   headache,   fSI  ;    in  liprnicrnnia,  603;    In 
nephritis,  855 ;    in    nenroMrhLMtia,    PtH ;    in    a«t«o- 
nialacia.  927  ;   in  paralvHia  of  the  muscles  of  the 
larynx,  143  ;  in  pt'ndcioufl  anAmla.  OGO ;  in  pulmo- 
Bjuy  tuberciil<~«iH.  '£i5  ;  iu  rachitla,  Od4  ;  in  scurvy, 
Wt  :  In  scrofula.* nvn. 
Irradiation,  SI7. 
Irrfjnutl'^n  hi  intcHtlnal  cafarrh,  410  ;  lu  tho  Intentinat 

catarrh  of  I'liildrt-n,  117. 
Iftt^huria  In  hy»li^rln.  WITj. 
Itching  In  Jaundice,  41)5  ;  In  ureemia,  SO. 

Jaoksnnlan  epilepsy,  714. 

Jaimn,  heri-bpri  In.  5J^. 

Jaundicf,  catnn-lial,  4r>l  :  choluria  In,  407  ;  dlofrnusEs 
of,  I'tH  :  epidemic  form  of,  4U1 ;  febrile,  400  ;  from 
(fftll-stonefl,  47S ;  ha^matojE^enous,  4flO ;  hepatof^P* 
DoiK^,  ifti  ;  in  acute  phosphorus  iK)i»onlni;,  lOOt) ;  in 
acute  yellow  atrophy,  4H0,  4K7 ;  hi  cancer  of  the 
|U'»r.  4{«  ;  in  cancer  of  thif?  pancreas,  604  ;  In  dr- 
rh.wlsof  the  liver,  IHO.  4*1  ;  in  diabetes.  071  ;  in^a- 
tric  catarrh.  373 ;  in  Kastro-duodenitla,  404  ;  In 
ha^tnoKloblnuria,  &M  ;  in  hepatic  colic,  473 ;  In 
ht'patitis.  suppurative,  477  ;  In  pneumonta.  302:  In 
pylephlebitis,  suppurative,  601  ;  In  fiyphilia  of  the 
liver,  401  ;  tn  Weil*a  diseaae,  4Qfi ;  in  yellow  fever, 


)01  :  malignant,  49Q  ;  of  the  neir-bom,  490 :  pemi'- 
clous,  4(10 ;  treatment  of,  408 ;  xanthelaaiaa  in, 
405. 

Jaw.    See  Maxhxa, 

Joints.  dlfKtrders  of.  In  acute  neurit  ia,  r.'^a ;  in  c»rr»<r«I  j 
heemorrbage.  735  ;   Id  dengue.  W  ;  in  rndi.H'viriliiiis, 
S79  ;  ID  erysipelas,  <M  ;  in  Rout,  iMi^.  wu  :  in  Ito^tuo-  ( 
phllta,U66;  in  locomotor  atax la.  tS-tt  ;  ia  inralngilii^ 
oerabroH»piua].  1(M  ;  in  pernicious  auwmia.  Ui<     id 
purpura  luemorrhagicii.  WSS  :  in  acrof  ula,  1 1 ' 
scurvy,  mt :  In  acptlco-pyarmia.  111 :  In  smai 
W ;  in  typhoid  fever,  17 ;  In  valvular  cardiac  di^ 
ease,  901. 

Jolnta,  neuroses  of,  628. 

Joints,  aeuBlbtilty  of,  609, 

Jumpers,  070. 

"June  cold."  ISS  (footnote). 

Keratitis,  In  small-pox,  U, 

Kidney,  abscess  of,  M8 ;  amyloid  or  lArdaceoqi  dla- 
eoae  of,  SM  ;  anomalies  in  poaition  of,  876  ; 
of,  884  ;  cancer  of,  S7s! ;  circulatory  > 
B71 ;  ctrrhoBis  of.  Sea  ;  congestion  of,  871 : 
diaeaae  of.  mi,  8U0  ;  echinoooceufe  of.  874 
contracted,  866 ;  gouty.  »7,  IWC  :  grauular.  KS{ 
hydatids  of,  K74  ;  In  dial)etefi.  »?i ;  tn  diphtl>rr1a. ' 
in  hfemogloblnuria,  OCA  ;  in  leiikipniia,  M7  :  loolW'' 
titf,  000  ;  iu  pUfUniuaia,  1U7  :  lu  pfwudo-leukir.iuia, 
OSS :  in  pulmonary  emphynenia,  t71i ;  iu  puinumsry 
tut>ercnlosia,  238 ;  in  scarlet  fever.  41  ;  in  wptloo^^ 
pyBBrola,  113:   large  red.  8M  ;   lan?e  white,  «&l 
movable,  870  ;  new  growths  of,  t<?£  ;  paraHltfa 
!<:4  ;  i:*elvi3  of,  di)tttaiii>n  .-f  M^i ;  pelvis  of.  InAai 
maEUm  <»f,  H«l  ;  sclej'osia  «4f,  856  ;  secondary  e«*h 
tractetl,  .*49. 

Kidney,  removal  of,  for  eanoi»r,  878. 

Kidney,  rlial)do-myoma  of,  f<T2 :  «ikreoma  of,  674 : 
surgical  kidney,  H08 ;  tuberL-ulosis  uf ,  8t«i  ;  lunwrs 
of.  WV, 

Knee-jerk,  loss  of.  in  ataxia,  611  :  in  df phtherte,  fBL 

Knee    phenomenon,  544.      See  tUso  FATftU-AJi   £■• 

FLKX. 

KiHwn^isit  a.4  a  food  lb  puhmmary  tubercukMiiL  SL 

Koutwti  for  tape-worm.  444, 

Kyphosis  In  ostoomalaci&,  MO  ;  In  rachtUs,  QSB. 

Lactic  acid  in  diabetes,  081  ;  In  nephrolithiasis.  «ffi; 
In  the  bones,  In  osteomalacia,  0d6  ;  In  the  urimi  la 
osteomalacia.  927. 

lyieniiec's  clrrhtwds,  478. 

I^ffiipbthalnms  in  facial  paralysis.  IMO. 

Ijuicinating  paims  ill  loctjimntor  ataxia.  840. 

tjindr>''s  (mtralysis,  fi74. 

Lardaceuus  liver,  4U8  ;  in  pulmonary  tnl 
888. 

tArd.  immetion  of.  In  soviet  fevvr.  45, 

TjAr^'DRf^al  crises  In  locomotor  alaxhi.  648, 

Laryugjtii4.  acute,  ISO :  chronic.  l.'W :  hjrpogtolflm 
ncuia  gravis.  131  ;  hypogloltica  chronica  hyt"* 
trophictt.  IJH  ;  in  measles,  -Ifi. 

Laryngitia.  phlcKTuonnus,  I'M:  treirtmrrif 

Lnrj-nx,  ahsceiss  of.  IS4 ;  alTfcted  by  t.v 
IS  ;  cancer  of,  145 :  dLsliithniices  of  s- 
143;  examiuatlou  of ,  130;  muscles  of ,  f     i  i  ^-, 
]8fl  ;  in  acnto  Itulhar  |iarnl>-Rl9,  604  ;  iii  f  r     :•- 
bulbar  paralysia.  CWi;  trt^tment  of,  t42  ;  i 
of,  spasm  of,  in  hyriteria.  807  ;  new  growths  . 
treatment  of,  145 ;   polypi   of,   144 ;   tUfu^fiM 


INDEX. 


1029 


I 


clironic,   lS3r  in   diphtbeiitt.  OS:    In  UrTii^tis, 
Boule,  131  ;  tuberculcHii»  of,  130  ;  ilJa^pioAtB  of,  187  ; 
tivatmeat  of,  im. 
Lateral  acleroBiii,  aniyuLrnphlL%  650 ;    dia^oHJls  of, 
65a;  lavolrlDg  the  raediilla  oblonisrntA,  AM ;  «]nnp- 
toniB  and  course  of,  Oai  ;  treatnieut  uf ,  068. 
Laughter.  «paainodk,  &77. 
Lead  coUc.  100ft. 
Lead  poralyaia,  MO ;  tiiJaterat.  670 ;  localization  of, 

57(1 ;  treatment  of,  riTO. 
Lead  poiio&fiig.  ctuviuio,  1006;  chronic,  related  to 
c*mtracted  Mtloey,  SfiO.  lOOft;  chronic,  related  to 
gout,  ate,  1003. 
Leptomejtin^tJB,  cerebral  p»n™Llent,  flW  -,  tubercular, 

70S. 
Leptotnetiinj^tia,  chronic  ftpJnal,  COl  ;  prinmry,  001  ; 
aetjondary,  001 ;  syiiiptuma  of,  tiOl  ;  treatment  of, 
«50l. 
Lt'ttions.  ceivhral,  topical  diagnoaiB  of,  710. 
Lethario'  In  h)«terla.  WiO. 

Leakwmia.  Wi;   tptiotoj^  of,  d4A  ;    compUcatfona, 
B49 :  diagnosis  of.  &r>0 ;  lympliatic,  947,  (150  ;  tnyo- 
logpaoiw,  M6  ;  splenic,  (M6,  930 ;  Hymptonu  of,  MT ; 
treatment,  1100 ;  with  nagard  to  ausmia,  M8. 
Loulcocytbffiniia«  MA. 
Leukocytoaia,  M5. 
Lids,  spasm  of,  078v 
Lime  in  mtcoiualacta,  927  ;  in  poisoning  from  oxalic 

ai.Md.  VKH ;  tn  rachiils.  D%. 
Liij^ija  Kfofcraphica  in  glossitiii,  JMA. 
Li()«,  atrophy  of,  in  amyotrophic  lateral  sderaMi, 

638  I  in  proiiret4Hlve  bulbar  paralysiB,  «8Q. 
Lithium,  carbonate  of,  in  nephrolithiaaia,  887. 
Lithium  iraU'r  in  gDut,  Si91. 
Liver.     S<*e  also  Hepatic. 

Liver,  aiiomalien  lu  the  «]ia]>e  and  position  of,  490  ; 
atrophy  of,  "lOH ;  atrophy  of,  acute  yellow,  4W ; 
atrophy  of,  acuto  yellow,  diagnosis  of,  488 ;  atro- 
phy of,  acute  yellow,  treatment  of,  4H9. 
Liver,  cancer  of,  494;  diajg^noBiit  of,  408 -,  pro^oaia 
of.  4M  :  secondary  to  cancer  of  atorooch,  4M ;  treat- 
ment of.  4M. 
r>24ver,  cirrhouiR  of,  478 :  biliary,  46i ;  diagnoalB  of, 
(  48S,    4Hri\   hy]i«>rtrophic,  488;  prosnoata   of,   481: 
treatment  of.  4V2,  485. 
Liver.  diHtiirliaiUH'S  of  clreiilatinn  in,  4fl6  ;  f^in-drink- 
er'a,  4T8  ;  Kranulftt«Kl,  47l» ;   hydutiilH  of.  491 ;  hy- 
pemmil^of ,  496. 41)7  ;  hjT»?rtTnphy  of.  498  ,  in  »fout. 
flW  ;  In  Iwenioglobiuuria.  UM.  950  ;  in  jaundice,  4fiH ; 
in  leukeeinlia,  1^7  ;  In  pMciido-leukanuiA.  (I5S  :  in  pul- 
mnnarj'  emphysema.  179;  in  pulfimmary  tulwrt-u- 
loolii,  SSH ;  in  rachitis.  0-J4  ;  in  yellow  ferer,  lui  ; 
Iobulate<l  479 ;  syrlhliia  of,  400. 
Lobelia,  tincture  of,  la  OHthina,  173. 
Ideality,  tmting  the  sensv  of.  &00. 
Lock  Jaw,  791. 

Locoiiiotor  ataxia,  ASS  :  ataxic  alaee  of.  OU ;  dev^l- 
opment  of,  US8 ;  dia^rnnaia  and  profrnaaUi  of,  &i&  ; 
Friedreich's  form  of,  048;  herediiary  x>redli(po(iitlon 
to,   6tL! ;   blHtohig'y  of,  fWtJ  :   In  ehroulc  ergotism, 

1083  ;  Initial  st«ce  of,  iVi5  ;  invohinir  cranial  nenre«, 
6IS ;  symptoms  of,  (lift ;    ttrmiua!  slaj^*^  of,  080 ; 
treatment  of.  fi-»fi  ;  with  n'gard  lo  progressive  jyen- 
eral  paralyhlA.  rt-l.%. 
Loins,  paIiw  in.  In  n<lnpsln|i;  fever.  32 ;  In  anuiUpox, 
6«  ;  In  typhus  fever.  30. 
Lordiksis  In  p«tnjdo-mw*ciiIar  hyr«Ttrnphy.  C<W>. 
Lower  extremities.  In  rachitis,  9£1 ;  spasm  of,  878  ; 


apann  of.  in  amyotrophic  lateral  aeleroala,  OBt ; 
spasm  of,  in  tetanus,  79iL 
Ixiverjaw.     See  MaXIU**. 

Lumbntfo.  91«. 

Lungs,  ahscdstves  of,  in  Rcptico-pyniiiU^  ISi  t  aplasia 
of,  181 :  aphisia  of,  in  kyphoscoUoali,  189;  atelectAsis 
of,  181  ;  capillaries  of,  atrophy  of,  In  emphysema, 
17B  ;  cancer  of,  3B0  ;  compression  of,  1»1,  269  ;  oon* 
sumption  of,  af>7  ;  ctrntractlon  of,  IW,  :«14,  217,  2S3  : 
disorders  of,  iu  diabetes,  970  ;  disorders  of,  in  leu- 
kemia, 947  ;  disorders  of,  in  progressive  bulbar 
paralyals,  087  ;  disorders  of,  in  typhoid  fever,  18  ; 
echlnococcus  of.  Sftit ;  embolic  changes  In,  247. 

Lungs,  einphj  «.'ma  of:  178 ;  caused  by  pertiuwls,  175  ; 
dlafrnosls  uf ,  179  ;  followed  by  pulmonary  IuIhtcu- 
losls,  179  :  prognosis  of.  179  ;  treatment  of,  ISO. 

Lungs,  gangrene  of,  Ml  ;  circomHcribed,  342;  devel- 
opment of,  Ml  ;  diagnosis  of,  244  ;  diffuse.  242  ;  in 
cancer  of  cssupba^s,  870  ;  lial)ility  to,  in  diattetea, 
S4I ;  prognosis  of,  $44  :  treatment  of.  344. 

Lung»,  hannorrhage  frtim,21H  ;  increased  volume  of, 
173 ,  induration  of,  brown,  S49 ;  Infarctions  In, 
bfemorrhagiCt  !M7 :  infarctions  in,  htemorrhagic, 
diagnosis  and  prognosis  of.  Hv  ;  infarctions  In, 
hemorrhagic,  symptoms  of,  S48  ;  inTarctlons  in, 
hsmKnTbogic,  treatment  of,  349 ;  inflammation  of, 
189  (see  also  P?fEe»iojiiA) ;  aitlemo  of,  in^amma- 
tory.  18.1:  re<lema  of,  iutluencing  respiratitm,  tH3 ; 
cBdema  of,  treatment  of,  184 ;  pigmentation  of, 
846  5  syphilis  of,  aM  ;  tuberculosis  of,  807  ;  tumors 
of,  SGO ;  tumors  of.  causing  symptoms  of  compres- 
sion. 361  -  tumors  of,  prognosis  of,  852  j  tumors  of, 
treatment  of,  '3S, 

Lymph,  animal,  for  vaccination.  S0< 

Lymph-glands,  extirpation  of.  in  piaeudo-tettkflnnia, 
ma  \  progressrive  multiple  hypertrophy  of,  IWl, 

Lymfih-gtands,  swollen.  In  dengue.  hX) :  in  ilifihthe- 
ria,  67 ;  in  erysipelas,  64  ;  in  teul<ipmixi,  947.  948, 
049,  OfiO ;  in  malignant  pustule,  119;  in  pneudo- 
leukiemla,  9&2 ;  in  pulmonary  cancer,  %t  ;  in  pul 
monary  tul)ereuloK!M,  288 ;  in  scarlet  fever,  40 ;  In 
Bcrofula.  999.  IdOI  :  in  typhoid  fever,  11. 

Lympfao-fiarcciima,  malignant,  961. 

Magnesia  tn  gastric  catarrh,  874 ;  in  aulphurlc^ocid 
poisoning,  mVi. 

Magnet,  application  of.  In  hysteria,  814. 

Main  en  grilfe,  Bfi«5. 

iMaln<litt  «le8  tics  convulslfs,  B78. 

Malaria,  9f>;  diagnoojii  of,  90;  distribution  of,  00; 
germs  of,  91  ;  hability  to,  ini ;  [H'riud  of  incuba- 
tion of,  03  ;  tn-atment  of,  90. 

Malarial  caehexin,  06. 

Malarial  fever,  retnittent  and  continuous,  05^ 

Malarial  nenralgin,  5i0,  518. 

Malarial  poinou,  uo. 

Male  fern,  ethereal  extroct  of,  for  tape-worm,  444. 

MallgnoJit  piu«tulo,  117,  1)0;  tn  auinmbi,  117;  bacilli 
of,  117  ;  itiagnosls  of,  1^  t  prophylactic  innciilatioa 
of.  lati;  KfxtreH  of,  lit* ;  transmission  to  man.  US; 
treatment  of.  itii, 

Mai  perfornnt  du  i>ied  iji  dlabetea,  978 ;  in  tabes,  645. 

Malum  Cotuunil.  520.    See  Sciatxcx. 

MoTOmlllury  reflex,  M4. 

Marasmus  In  diabetic,  DTL 

Maoaage  in  artlciilur  neuralgia,  6S0 :  tn  articular 
rheumatlam,  91U,  910;  in  brachiai  paralyHia.  50H; 
after  cerebral  hiemwrrhage,  787 ;  In  facial  poroJy- 
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ds,  662 ;  in  gout,  992 ;  in  hysteria,  812 ;  in  infantile 
paralysis  (cerebral),  745  ;  in  infantile  paralysis  (spi- 
nal), 671 ;  in  migraine,  593  ;  in  muscular  rheuma- 
tism, 919 ;  in  neuralgia,  521  :  in  ueuraBthenia,  617, 
818 ;  in  paralysis  agitans,  787  ;  In  progressive  mus- 
cular atrophy,  658;  in  pseudo-hypertrophic  mus- 
cular paralysis,  603  ;  in  sciatica,  527  ;  in  scorbutic 
ecchymoses,  961 ;  in  writer's  cramp,  579. 

Mastication,  disturbances  of,  in  progressive  bulbar 
paralysis,  686,  687. 

Mastication,  muscles  of,  paralysis  of,  557  ;  in  general 
paralysis  of  the  insane,  7(M  ;  in  tumors  at  the  base 
of  the  brain,  752 ;  spasm  of,  clonic,  571 ;  tonic,  571. 

Mastodynia,  525  ;  treatment  df,  525.      < 

Measles,  46 ;  black,  48 ;  catarrh  in  48  ;  complications 
of,  48 ;  contagiousness  of,  46  ;  diagnosis  of,  60  : 
diphtheria  in,  40  ;  inoculation  of,  47  ;  period  of  in- 
cubation in,  47  ;  prognosis  of,  50  ;  prophylaxis  of, 
50  ;  relation  of,  to  pulmonary  tuberculosis,  49  ;  re- 
lation of,  to  whooping-cough,  49 ;  treatment  of,  fiO ; 
typhoid,  49. 

Measles,  German,  51.    See  RDthblh. 

Measles  in  pork,  441.    SeeTjCNiA. 

Meat,  compulsory  inspection  of,  in  trichinosis.  123  ; 
poisoning  from,  1010. 

Meckel's  diverticulum  in  obstruction  of  the  intestine, 
438. 

Median  i>aralysis,  566 ;  disturbances  of  the  functions 
of  the  forearm  and  hand  in,  566  ;  traumatic,  566. 

Mediastinal  tumors,  278  ;  diagnosis  of,  278 :  prognosis 
of.  274  ;  treatment  of,  274. 

Medla-stino-pericardiUs,  325. 

Medulla  oblongata,  acute  apoplectiform  paralysis  of, 
Cf)l  ;  compression  of,  696  ;  diseases  of,  686;  progress- 
ive paralysis  of,  685. 

Me<liilla  oblongata  and  pons,  heemoirhages  into,  691 ; 
apoplexy  from,  691 ;  cysts  and  scars  from,  691 ; 
seat  and  extent  of.  691  ;  treatment  of,  603. 

Mi'lwna  neonatorum.  .'WO. 

Mellltiiria,  9W5.    See  GLYcoauRiA. 

Memorj-,  weaknens  of.  in  exoiihthalmic  goitre,  596. 

M<^ni«^re"8  <lisea.«*e.  709  ;  implication  of  the  wniieir- 
cular  canals  in,  7G9  ;  in  tal>e8,  043  ;  treatment  of, 
709. 

Meningeal  apoplexy,  003. 

Meningeal  luemorrhafrp,  003. 

Meningeal  tumors.  070  ;  dilTfrenf  forms  of.  070:  prog- 
nosis and  treatment  of,  077  ;  symptoms  of,  077. 

Meningitis,  basilar,  701'. 

Meningitis  of  the  convexity.  09S. 

Meningitis,  epidemic  cerebro  spinal,  103.  098,  701  (see 
also  Ckuebro  HPiNAi,  MENiN(JiTrs) :  diagnosis  of, 
107  ;  in  pneumonia.  107  :  proKnosiK  of.  107  ;  second- 
ary, 107,  098  ;  secpielte  of,  107  ;  siderans.  104  ;  treat- 
ment of.  108. 

Meningitis,  purulent,  098  ;  n'tioloKical  factors  in.  698  ; 
complications  of,  VW  ;  diagnosis  of.  701  ;  lucaliza- 
tiiin  of  the  morbid  jinu-ess  in,  0'.K> :  metastatic,  0J>9  ; 
primary.  098  ;  syinjifoms  of.  7(H) ;  treatment  of.  701. 

iMenirigitis.  tubercular,  702  ;  causes  of,  702  :  duration 
of,  70r» :  lia^HiorrhftKcs  into  the  pia  mater  in,  703  ; 
hydrocephalic  efTusion  into  the  ventricles  in,  703  ; 
implication  of  the  spinal  cord  In,  703  ;  inflamma- 
tory changes  in.  70:} ;  seat  of  miliary  tubercles  in, 
703  ;  syniptorns  of .  703. 

Menin^jitis,  tul)ercular.  in  children,  7t).5  ;  diagnosis  of, 
70<'. ;  loud  outery  of  child  in.  705  ;  treatment  of,  700. 

Meningocele,  079. 


Menstruation  in  chlorosis,  035 ;  influence  of,  on  epi- 
lepsy, 774  ;  vicarious,  129. 

Mental  disturbances  in  acute  general  miliary  tuber- 
culosis. 239  ;  in  anaemia,  031 ;  in  a^cular  rheuma- 
tism, 006;  in  athetosis,  780;  in  bulbar  htemor- 
rhage.  691 ;  in  cerebral  abscess,  742 ;  in  cerebral 
ansemia.  709 :  in  cerebral  embolism,  740 ;  in  cere- 
bral hemorrhage,  728, 730, 736  ;  in  cerebral  hypers^ 
rala,  710  ;  in  cerebral  syphilis,  759  ;  in  cerebral  tu- 
mor, 750 ;  in  cerebro-spinal  meningitis,  105 :  in 
cholera,  Asiatic,  ^ ;  in  cholera  morbus,  411 ;  in 
chorea,  780,  782 ;  iu  convulsions,  541 ;  in  cutaneous 
anaesthesia,  513. 

Mental  disturbances  in  diabetic  coma,  973:  in  epi- 
lepsy, 770,  772,  773,  775.  777 ;  in  fainting  attacks, 
TOO  ;  in  general  paralysis  of  the  insane,  761 :  in 
habitual  constipation.  430 ;  in  haematoma  of  the 
dura  mater,  697  :  in  hydrocephalus,  768  ;  in  hyste- 
ria, 806,  806  ;  in  infanUle  paralysis  (cerebral).  745 : 
(spinal),  668  ;  in  Jaundice,  466  ;  in  meningitis,  TOO, 
703 ;  in  multiple  sclerosis,  630,  631 ;  in  neuralgia, 
618 ;  in  neurasthenia,  816 ;  in  peritonitis,  451 :  hi 
poliomyelitisof  adults,  671 ;  in  pseudo-hyxiertrophic 
muscular  paralysis,  660 ;  in  pulmonary  tuberculosis, 
226  ;  in  pylephlebitis.  501  ;  in  sinus  thrombosis,  707; 
in  typhoid  fever,  14,  16 ;  in  typhus  fever,  80 ;  in 
urtpmia,  831 ;  in  valvular  heart  disease,  301 :  in 
writer's  cramp,  678. 

Sfercurialism.  chronic.  1005. 

Mercurial  poisoning,  1006. 

Metabolism,  defective,  in  neurasthenia,  816. 

Metallic  tinkling,  260.  270. 

Metal  loseopy  in  hysteria.  813. 

Meteorism  in  hysteria,  806  ;  in  intestinal  obstniction. 
437;  in  intestinal  tuberculosis,  424  ;  in  peritonitis. 
453 ;  in  pulmonary  tuberculosis,  227 ;  in  typhlitis. 
419  ;  in  typhoid  fever,  9. 

Micrococci  in  cj-stitis.  894  ;  in  endocarditis,  277  ;  in 
erj-sipelaa.  01,  02;  In  pneumonia,  1«) ;  in  septico- 
pya«mia,  109.  110. 

Migraine.  591  (see  Hemicramai;  duration  of  the  at 
tacks  of ,  r)92  ;  in  general  paral^'sis  of  the  insane. 
7()3  ;  treatment  of,  593. 

Miliary  tulxTculosis,  acute  general.  230 ;  cen'bral 
symjjtonis  in.  238  ;  causes  of.  230  ;  diagnosis  of. 
240  ;  intermittent  form  of,  238  ;  prognosis  c»f.  240  : 
relation  of,  to  tul>ercular  meningitis,  2:i8 ;  syni]' 
tonis  of,  2^7  ;  treatment  of,  240  ;  typhoid  form  of, 
237. 

Milk-cure  in  aniemin.  i)30  :  in  nephritis,  840  :  In  pul- 
monary tuberculosis.  i:i2  ;  m  pyelitis.  8S4. 

Milker's  cramp.  ."VTU. 

.Millar's  asthma,  142.    See  Gi^>tti8.  Spasm  ok. 

Mimetic  expression  in  lesions  of  optic  thalanms,  722. 

Mineral  acids  in  scur»-y,  901. 

Mineral  springs  In  nnaMuia  and  chlorosis.  938 :  in 
bronchitis.  1.54  ;  in  cholelithiasis.  475  ;  in  dial^tes, 
981;  in  exophthalmic  goitre,  ."jOH  :  in  gastric  *•&- 
tarrh.  381  ;  in  gout.  991  ;  in  habhual  headache.  5:31; 
in  intestinal  catarrh.  410 ;  in  laryngeal  catarrh. 
1.34  ;  in  nephrolithiasis,  888 ;  in  neuritis.  .Vl ;  in 
obesity,  999  ;  in  pulmonary'  emjrfiysenia,  180  ;  in 
pyeliti-s.  884. 

Misen-re  in  int<'stinal  obstruction,  435. 

Mitral  insumdency.  283. 

Mitral  sten«>sis.  285. 

Mogigraphia,  ."iTT.    See  Writer's  Cramp. 

Monophasia,  718. 
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Monoplegia,  536 ;  In  focal  dtoeaaes  of  the  centrum 
ovale,  721 ;  in  focal  diaeases  of  the  motor  cortex, 
712, 724 ;  in  general  paralysia  of  the  insane,  764  ;  in 
meningitis,  7()0,  704. 

MorblUi,  46.    SeeMcAsus. 

Morbus  Addlsonii.  878.    See  Addisom'b  Disease. 

Morbus  Basedowii,  505.    See  Exophthalkic  Gotnut. 

Morbus  Brightii,  836.    See  Nephritis. 

Morbus  Gravesii,  595.    See  Exophthalmic  GoItbe. 

Morbus  maculosus  Werlhofli,  861.    See  Purpura. 

Morbus  sacer,  770.    See  Epilepsy. 

Morphine  in  angina  pectoris,  810 ;  in  cholelithiasis, 
474 :  in  endocarditis,  280 ;  in  gastric  ulcer,  800 ;  in 
intercostal  neuralgia,  525 ;  in  intestinal  obstruction, 
480 ;  in  tabes,  648 ;  in  myelitis.  627 ;  in  myocarditis, 
812 ;  in  nephritis,  849 ;  in  neuralgia,  520 ;  in  occip- 
ital neuralgia,  623 ;  in  peritonitis,  467 ;  in  pleurisy, 
264 ;  in  pneumothorax,  270 ;  In  sciatica,  527 ;  in 
spasm  of  the  diaphragm,  577.    See  also  Opium. 

Morphine,  poisoning  from,  1008. 

Morphinism,  chronic,  1008. 

Horvan's  disease,  670. 

Mosquitoes,  relation  of,  to  chyluria,  876. 

Mothers*  milk,  substitutes  for,  in  feeding  children, 
416. 

Motility,  disturbances  of,  584 ;  in  caisson  disease,  606 ; 
in  chronic  hydrocephalus,  768;  in  tabes,  636;  in 
pressure  paralysis  of  the  spinal  cord,  611. 

Motion,  sensations  of,  507. 

Motor  nerves,  diseases  of,  584 ;  changes  of  electrical 
excitability  hi,  546. 

Motor  region  of  the  cortex  and  its  focal  diseases,  711, 
742 ;  centers  of  different  muscular  territories  in, 
711 ;  diagnosis  of  focal  lesions  of,  712  ;  relation  of 
hemiplegia  to,  712,  725 ;  relation  of  monoplegia  to, 
712,  724  ;  relation  of  symptoms  of  irritation  in  dif- 
ferent muscular  territories  to,  718,  714,  724  ;  rela- 
tion of  tonic-clonlc  spasms  to,  718,  714. 

Mouth,  cavity  of,  inflammation  of,  841 ;  in  pulmonary 
tuberculosis,  227 ;  in  typhoid  fever,  12. 

Mucous  heemorrhuids,  428. 

Mucous  polypi  in  the  larynx,  144. 

Mud-baths  in  muscular  rheumatism,  019 ;  in  myelitis, 
627 ;  in  tabes,  647. 

Muguet,  844.    See  Thrush. 

Mulberry  calculi  in  nephrolithiasis,  885. 

Mumps,  848.    See  PARorms. 

Muscles,  abscess  of,  in  septico-pyromia,  108 :  regen- 
eration of,  554  ;  sensory  nerves  to,  511 ;  stretching 
of,  in  facial  paralysis,  562 ;  trichina)  in,  121. 

Muscular  atrophy  in  amyotrophic  lateral  sclerosis, 
650,  652, 658 ;  in  articular  rheumatism,  006 ;  in  cenv 
bral  hemorrhage,  785 ;  degenerative,  558,  055  ;  in 
deltoid  paralysis.  504  ;  in  infantile  paralysis  (cere- 
bral), 745 ;  (spinal ).  668,  600 ;  in  lead  paralysis,  570 ; 
in  myelitis,  622 ;  in  neuritis.  583,  584  ;  in  pachymen- 
ingitis cervicalis  hypertrophlca,  602 ;  in  parnlyHlN, 
588  ;  in  poliomyelitis  hi  adults,  672,  078  ;  In  pn«Hi(un> 
paralysis  of  the  spinal  conl,  612 ;  in  pn>gnnwive 
bulbar  paralysis,  6HA,  687 ;  in  radial  imrnlysiH,  565 ; 
in  syringomyelia.  G7K  ;  in  tah<*s,  641,  640  ;  in  ulnar 
paralysis,  5G6  ;  in  unilaU>ral  lesion  of  tht*  spinal 
cord,  084. 

Muscular  atrophy,  prf>gressive,655;  beginning  of,  655; 
causes  of,  655  ;  cnmplii^ation  of,  with  pn>gn'SMlve 
bulbar  paralysis.  <i57 :  <iiagn<Miisof,  657 ;  lirnMlitary, 
656,  658,  601  ;  Juvenile  form  of.  661  ;  pathoiogleril 
lesion  in,  656 ;  symptoms  of,  655  ;  tn>atmeiit  of,  658. 


Muscular  contractures  In  amyotrophic  lateral  sclero- 
sis, 652 ;  in  cerebral  hssmorrhage,  784  ;  in  cholera, 
85 ;  in  Friedreich's  ataxia,  6«) ;  in  hysteria,  808, 
800  ;  in  infantile  paralysis  (cerebral),  745  ;  (spinal), 
660 ;  in  paralysis  agitans,  784 ;  In  secondary  degen- 
eration of  the  spinal  cord,  682. 

Muscular  degeneration,  558. 

Muscular  excitability  in  acute  ascending  spinal  pa- 
ralysis, 674  ;  in  amyotrophic  lateral  sclerosis,  652  ; 
in  cerebral  hemorrhage,  782,  735 ;  electrical,  546 ; 
in  facial  paralysis,  560 ;  in  hysteria,  800 ;  mechan- 
ical, 546 ;  in  myelitis,  622 ;  in  neuritis,  586 ;  in  pro- 
gressive muscular  atrophy,  656  ;  in  pseudo-hyiper- 
trophic  muscular  paralysis,  660 ;  in  radial  paraly- 
sis, 565 ;  in  spinal  infantile  paralysis,  660 ;  in  tab(», 
642 ;  in  unilateral  lesion  of  the  spinal  cord,  684. 

Muscular  hypertrophy  in  congenital  myotonia,  796. 

Muscular  pains  in  cholera  morbus,  411 ;  in  intestinal 
catarrh,  406 ;  in  muscular  rheumatism,  017 ;  in 
scarlet  fever,  48 ;  in  typhoid  fever,  17. 

Muscular  rheumatism,  010  ;  acute.  016  ;  chronic,  016 ; 
diagnosis  of,  018 ;  in  haemophilia,  065  ;  treatment 
of,  918. 

Muscular  rigidity  in  congenital  myotonia,  705 ;  in 
paralysis  agitans,  785,  786  ;  hi  tetanus,  792. 

Muscular  sense,  509. 

Muscular  sensibility,  abnormal,  510 ;  electro-muscu- 
lar, 510  ;  in  tabes,  686,  638.  641  ;  test  of,  500. 

Muscular  stiffness  after  cerebral  hsBmorrhage,  730 ; 
in  cholera,  87. 

Muscular  tonus,  in  spastic  spinal  paralysis,  064 ;  hi 
tabes.  630. 

Mushroom  poisoning.  1000. 

Musk  in  spasm  of  tbe  glottis,  148. 

Mussels,  poisoning  from,  1010. 

Mustard  in  asthma,  172  ;  in  pleurisy,  964. 

Mutism,  hysterical,  808. 

Myalgia,  cervical,  018  ;  lumbar,  018  ;  rheumatic,  016. 

Myco4lerma  vini  in  relation  to  thrush-formation,  844. 

Mycosis,  intestinal,  1 10.    See  Maliqnant  Pustule. 

Mydriasis  in  oculo-motor  paralysis,  556. 

Myelitis,  615  ;  acute  bulbar,  604  :  cervical,  628  ;  diag- 
nosis of  di||tse  trnnsverse,  625  ;  diffuse,  615,  616  ; 
dorsal,  628 ;  lumliar.  628  ;  pathological  changes  in 
the  spinal  cord  in,  616  ;  symptoms  of.  618 ;  trans 
verse,  615 ;  tn'atment  of,  antisyphilitic,  626 ;  by 
baths,  620 ;  Mectrical,  626 ;  hygienic  and  symp- 
tomatic, 627. 

Myelocele,  670. 

Myocarditis,  807  ;  diagnosis  of,  811  ;  prognosis  of,  811  ; 
treatment  of,  811. 

My<K"lonla,  HIO.    Hee  Paramyoclonus  Multiplex. 

Myodegt'noration  of  the  heart,  807. 

Myopathy,  WW. 

MyitMitis,  rheumatic.  916. 

Myotonia,  congenital,  706 ;  congenital  muscular 
anomali<M(  in,  7U5. 

Myrinehit.  576. 

Myxtmlenia,  580  ;  atrophy  of  thyroid  in,  689. 

Nails  in  typhoid  fever,  17. 

NnreittlcM  in  acute  bulbar  paralysis,  605  ;  in  asthma, 
172  ;  in  bronchitis,  155  ;  in  cerebral  abscess,  748 ;  in 
e<>n>hra]  syphilis,  760  ;  in  cystitis.  806  :  in  diabetes. 
OHO ;  in  epil(>|my,  77»  ;  in  habitual  headache,  582  :  in 
lieniitTania,  508 ;  in  hiccough,  577  ;  in  hj'sterio, 
818  ;  in  uinNt-tKlynia,  525  ;  in  meningitis.  108,702,700  ; 
in  nephrolithiasiK,  888 ;  in  neuralgia,  520 ;  in  neu- 
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rnatb^DlA,  818 ;  Id  neutitti,  664 ;  la  o«te*cnnaljK<^ 
0^  ;  in  palpitation  of  ihe  heart,  990 ;  io  pneumonui, 
200,  'JOT  :  in  progreiaive  bulbar  panlysiiL,  090 :  In 
pulmonary  emphyseiiia,  IBO  ;  In  pulmonary  tuber- 
oulowiH.  S31  ;  ti)  pyelitis,  S»4  ;  in  spasm  of  the  cervi- 
cal uiUBckti,  575  ;  lu  spasm  of  the  i^Iottb,  143  ;  in 
spoam  of  the  lrl(^mlnu«,  ftTB ;  in  Spermatic  ne«u- 
ralj^iii,  f»si^  ;  iu  tetunus,  TM  ;  in  trigeminal  nt^ural- 
Ria,  5'^  ;  in  vaivvilur  dlHeaae  of  lite  heart.  W7  ;  iu 
wbooping-ooiigh.  VVl. 

Nasal  cmtarrh,  cbronlc  190  ;  dlagnod*  of,  1ST  ;  treat- 
mi^tjl  of.  ]"3T. 

Nanal  catan  Ji  tn  typhus  fev^r.  80. 

NaKal  (IkuoIk*  in  <(liib(hfrlA,  79  ;  Iu  nasal  catarrh,  ISH ; 
iu  ])har>'i>f7t*al  calorrh.  SuO. 

Nosophiiryiigeiil  euiarrh.  857. 

Nationality  in  relation  to  hysteria,  7S^ ;  to  neuroa- 
tb«inia.  815. 

Ni'phritis.  acut*>.  MJG.  83fl  ;  acute  hnpniorrha^lc,  B40  ; 
flcutf  tnf»<cilouR,H:ifl  ;  In  orUcular  rht^umattttnii,  fW, 
OOii ;  in  cUoIem,  t«.  837 ;  chronic.  MO ;  chronic 
hiemnrrhagir.  Hill;  chrr»nic  lnter«litlttl.  856  ;  chronic 
jmrenchynuitouii,  (Mil ;  iu  (ijai)et«'>i,  97!i ;  clia^oeis 
of.  84S,  856.  «70  ;  in  diphlheria.  70,  »«i  ;  in  eudtjcar 
dills.  'S9,  837  :  iu  epidemic?  menlugittt,  106.  897  ; 
gravidiirum,  tcis  ;  in  intcstluul  affections,  837  :  iu 
ineAsti-'fi,  >!!),  KfT ;  in  paeumonia,  VJ7,  saf7  ',  primary 
idiopathic  acute,  HtlH,  V44  ;  prtiR^nosiK  of,  84T*,  tM  ; 
in  pulnioiiar}'  tulx^rculnais,  *28,  837  ;  in  purpura 
ha*U)orrbai;icA^  90^' ;  purulent.  868 ;  in  relup«itt^ 
fever.  35,  m7  ;  In  r5theln.  837  ;  In  scarlet  fever.  41, 
837  ;  in  scurvy,  <169 ;  in  sciplioo-pyicmia,  112 ;  iu.*ptic, 
8:J7  ;  iu  am  all  pox,  837  ;  in  sore  thrtnat,  837  ;  in  sj'phi- 
lis.  «17  :  in  t<>tantis,  792,  K37  .  toxic,  837  ;  treatment 
of.  mi  »55.  871  ;  in  typholfl  fcv^r,  IT.  HS?. 

KepbritiK.  ebr<mio  and  Htilicbrotilc.  HID  ;  diagnnda  of, 
SW  ;  proffiKwiij  of,  KIS  ;  treiitnwnt  of,  865, 

NephrolJtldaHla.  HH4  ;  dfaRnoHis  of,  H87  ;  heredity  of. 
ms  :  origin  of.  8M?> ;  tn*atnient  of,  887. 

Nephrophthisis,  888,  See  TuBKRCtn/Mts,  GdiToURj- 

NART. 

Nerves,  atrophy  of,  in  amyotrophic  lateral  sclerosis, 

m  :   degf>myratiT<»,   fiSJI,  AW ;    io  lead   paralysiii. 

£70 ;    In  locomotor  ataxia,  6SS.  S84 ;  in  panilysia. 

6«i. 
Nerves,  dcKtMieratfon  of.  &^8  ;  In  amyotrophic  lateral 

sclcn>8i«,  tiSl  :  in  the  luTnl)ar  cord  in  tabwj,  «a9  ;  in 

spinal  paraly»i(4  of  diSltlrpn,  6W. 
Nerves,  excitability  of,  ehojjges  of  electrfcal,  Mfl :  tn 

foetal  paraiyitfo.  SOO :  in  hysteria,  H09^;  in  neuritis. 

W3  ;  in  spinol  pnrnlysia  of  children,  600  ;  in  tabrw, 

mt :  in  tetany.  TIMi. 
Nerves,  reKiMjeration  of,  .Vtt. 
Nerve  St retchlniif  in  cerrlco-brachial  ncural^In,  524  ; 

in  facial  Kposrn,  nTt) ;  ataxia.  &48  ;  in  neurali^ia.  Ti^l  ; 

in  paralysiA  o^tani),  1^  ;  in  »efatlca.  5S7  :  in  !<|Kk5m 

of  the  cervical  unisi'leH^  573  ;  in  talies,  648  ;  hi  tri- 

^^miiinl  neurali^iift,  523, 
Nervines  iu  palpitation  of  the  heart,  830. 
Ner\i-ouH  fever.  H. 
Neurrtljfia,  515;  In  the  anncmic,  fitC :  in  aneurism  t»f 

the  thoracic  a<i>rta.  837  ;  brachial.  534  ;  causes  of, 

51tt ;  cervico-hrncbial,  5"i4  ;    In    diiit>etM!4   mellituH. 

617.  973  :  dorsolntercostiil,  524  ;  epileptiform.  6*«  ; 

In  ireneral  {mnilysis  of  tin-  litHane,  TBS  ;  of  the  gent. 

tals  and  rectal  reu Ion.  538  :  In  »eoul.  517  ;  in  hfltmo- 

pliiiia.  WW  ;  hereditary  predlspoRlHon  U).  MO  ;  i<lfo- 

pttthic,  517  ;  inttTcotftoJ,  5«4 ;  lachlatie,  580 ;  lum^ 


bar,  fiSS :  in  malaria,  DA.  SIC ;  In  Detiromat 
occipital,  5t$:i  :  phrenic.  fiaM  ;  retJex.  617  ;  tf-  "• 
516;  sciatic,  Tiijtl ;  spermatic,  Saiti  ;  sympt 
syphililic,  516,  523  ;  treatment  of,  6l«  ;  '    ,  .1. 

521  :  in  typljoid  fevex,  10, 

NeuraHthenlii.  815;  causes  i>f,  816;  cniarae  ot  8I«; 
and  diabetes,  U7() ;  diajrnosis  and  profrnosis  of.  fll4 ; 
dlsiKXiition  to,  K17  ;  symptoou  of,  815 :  trauutatk^l 
Wl  ;  treatment  of,  817. 

Neurectomy  in  neuralgia,  520. 

Neuritis,  57»  ;  of  alcobolic  subjects,  584  :  ascend fdjr, 
681.  Oin;  causpA  of.  580;  chrunic,  57y,  5M  ;  itjuj 
nrHiia  and  pro^notds  of  multiple,  584;  eividi^mir, 
68se,  itypertrophic.  of ter  cerebral  ba<morrhape.  T3&  . 
mental  symptoms  in,  585  :  muUijtle.  fiH^  ;  t)ew  for- 
mation of  connective  tissue  in,  58li ;  nn«lo6a,  liifO; 
primary  simple,  5K9  ;  piirulenU  5*0 :  Id  relatioo 
primary  deKenrrntive  atrophy  of  the  nerveis,  1M>J 
secondary,  5Sil  ;  spontaniHius.  .v*l  ;  sym^ptom«  ac 
cause  of,  581  ;  traumatic,  580  ;  trratmeot  of.  SM,^ 
585. 

Neurltii.  optic,  in  ocnte  general  miliary  tuberculo- 
8is,  SKI ;  ill  cerebral  luuior,  751  ;  in  chrontc  b}-»lT 
cepluiluH.  768;  in  hii>niat4>ma  of  tite  dura  mat«v^4 
arr ;  in  mr-ninglTis.  7(H),  7x>4  ;  in  myelitis.  «S3. 

NeuroMio.  58r> ;  mnputation.  680;  dlAt;notfis  tit,  5*. 
exUrjMilion  of.  58il ;  false,  5» ;  l*ereilltar>'  prwil 
poftbjon  tfl.  .V»  ;  aft**r  injuries  of  the  tK^rre*.  Mj 
multiple  occurrence  of.  580  ;  symptoms  uf, 
treatment  of,  r.8G  ;  true.  585. 

Neurones,  articular,  &^;  of  tiie  tiearU  81B ;  ot  tiw 
vaffu«.  310. 

Neurotomy  tn  neuralgia.  590. 

Nicotine  poiaoniuK,  lUOH, 

NtRht-HweatM  in  (ihthisis,  :;;1S. 

Nitric  acid  In  dlalx^t^vi  ioslpidus,  944;  la  Oifil 
846;  poLsoniiiK  from,  1008. 

Nitrites  in  contracted  ki<iney,  8114. 

Nltro-tien/euf  iKiisonmR.  lOiT. 

Niii>.i  Klyt-'iTlne,  in  contracted  kidney,  661 ;  in 
crania,  5WS. 

NUrf»u9acid  fumeB,  iM>liaonlng  frwn.  10«15. 

Nocturnal  incontinence  of  urine,  80(1.    See 

NiMldin^  Hpiisni,  574, 

Nixlules,    myocarditlc.   In  TnlvuUu*  diMOMS  of 
heart.  Jans. 

Noma,  347 ;  In  meosle*,  40 ;  tn*aimeni  of,  »ir. 

Nose.  afTectiun.s  of,  in  diphtheria,  OH :  to  iclanden. 
110;  in  measles.  18;  tn  «<.>ArleC  fevrr.  98,  40.  In 
typludil  fever,  14. 

Nose  bleed.  ISU ;  In  contracted  itlda^y.  fttO.  t«ti:  ha- 
bit ual,  iv-J  :  iu  iHiihrltis.  HI3 ;  in  relapslnc  fe 
35 ;  lu  typhoid  fever,  14 ;  oa  v1rart«HUi 
tion.  lao. 

Nutmeg  liver,  4P7. 

Ntix  vomica  in  dilatation  of  the  Btomach.  400. 

Nystaiiminti  lu  hen^tlltary  ataxia,  tM9  :  In  Ics' 
the  cor'^torti  qundrigemina,  722  ;  in  multiple 
Bis,  IWJ  ;  ill  piintlent  meningitis,  7W ;  m  Kinus  «Ur  .'Ui 
boMls,  71)7. 

OlH^slty.  Wti  :  causcMii.  of.  909  :  complications  of,  »fi : 

treatment  of,  tWMl. 
QbHtniction,  ink»tinal,  4S2,  474  ;  tables  for  dla^nn 

of,  437. 

Obturator  paralysiU,  6rt9  ;  symptoms  «*f.  660. 
Occipital  lobes,  focal  dljieases  tif  thfir  mrrrx.  711 

748  ;  relation  of,  to  hcmiopia,  7H5,  73S  ;  relaiioa 
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to  toid-blindneag,  716 ;  seat  of  the  TistuI  Mnae  In 
the  cortex  of,  715. 

Occipital  neuraigiA,  538;  bilatenU,  6«8 ;  painful  points 
in,5S8. 

Ocular  nerves  in  meningitis,  TOO. 

Oculo-motor  paralysis,  656  ;  in  diphthwia,  70 ;  diplo- 
pia in,  666 ;  in  tesionsof  the  corpora  quadrigemina, 
729 ;  in  lesions  of  the  crura  cerebri,  728, 785  ;  partial, 
650 ;  periodical,  557 ;  in  purulent  meningitis,  700 ;  in 
tabes,  642  ;  in  tumor  of  the  brain,  762. 

(Edema,  8S8. 

(Edema,  acute  angioneurotic,  688 ;  In  acute  ascend- 
ing spinal  paralysis,  674 ;  in  anaemia,  984 ;  in  can- 
cer of  the  stomach,  808 ;  in  contracted  kidney,  860 ; 
in  diabetes,  978. 

(Edema  in  leukssmia,  949 ;  in  myelitis,  flS2 ;  in  ne- 
phritis, 842, 852 ;  in  neuritis,  583 ;  in  scarlet  fever, 
42 ;  in  tetany,  790 ;  in  trichinosis,  123 ;  in  typhoid 
fever,  16 ;  in  valvular  disease  of  the  heart,  299. 

(Esophagitls,  861 ;  catarrhal,  861 ;  corrosive,  862 ; 
croupous-diphtheritic,  862;  purulent,  862;  treat- 
ment of,  862. 

(Esophagomalacia,  871. 

(Esophagus,  cancer  of,  860 ;  complications  of,  860 ; 
metastases  of,  870 ;  symptoms  of,  860 ;  treatment 
of,  870. 

(Esophagus,  diffuse  dilatation  of,  863 ;  after  stenosis 
of  the  cardiac  orifice,  868  ;  symptoms  of,  868 ;  treat- 
ment of,  963. 

(Esophagus,  dilatation  of,  863 ;  diseases  of,  861. 

(Esophagus,  diverticula  of,  863 ;  causes  of,  861 ;  com- 
plications of,  365 ;  pressure,  363  ;  symptoms  of,  864 ; 
symptoms  of  compression  in,  864 ;  tracti(m,  865 ; 
treatment  of,  865. 

(Esophagus,  paralysis  of,  371 ;  rupture  of,  871 ;  spasm 
of,  371 ;  stenosis  of.  866 ;  auscultation  of,  867 ;  causes 
of,  866  ;  examination  of,  by  the  sound,  367 ;  prog- 
nosis and  treatment  of,  868 ;  symptoms  of,  866. 

Oidium  albicans,  344. 

Oligocythieniia.  028. 

Omalgia,  917,  918. 

Ophthalmia  in  diphtheria,  69 ;  in  exophthalmic  goi- 
U%,  606 ;  neuroparalytic,  in  ansesthesia  of  the  tri- 
geminus, 613 ;  in  scrofula,  lOQO. 

Ophthalmoplegia,  progressive,  690. 

Opisthotonos,  541 ;  in  epilepsy,  772  ;  in  tetanus.  T98. 

Opium  in  Asiatic  cholera,  89  ;  in  cholera  morbus,  412 ; 
in  diabetes,  980 ;  in  gastric  ulcer,  896  ;  in  intestinal 
catarrh.  409  ;  in  intestinal  catarrh  of  children,  410  ; 
in  intestinal  obstruction,  439 ;  in  nephritis,  S40  ;  in 
neuralgia,  620  ;  in  peritonitis,  456,  457 ;  in  tetanus, 
794 ;  in  trigeminal  neuralgia,  523 ;  in  typhlitis,  421 ; 
in  typhoid  fever,  25. 

Opium  habit.  1008 ;  poisoning.  1008. 

Optic  atrophy  in  chronic  hydrocephalus,  768  ;  in  dia- 
betes, 972 ;  in  general  paralysis  of  the  insane,  763 ; 
in  multiple  sclerosis,  630  ;  in  tabes,  649. 

Optic  neuritis.    See  NEURms. 

Orchitis  in  typhoid  fever,  18. 

Orthopanlics  in  pressure  paralysis  of  the  spinal  cord, 
614 ;  In  rachitis,  JhK  :  in  spasm  of  the  cervical  mus- 
cles, 576  ;  in  spinal  paralysis  of  children,  071. 

Osmic  acid  in  neiiralgia,  520. 

Osteomalacia.  925  :  diagnosis  of.  9S7 ;  examination  of 
the  bonea  in,  920 ;  symptoms  of,  926  ;  treatment  of, 
927. 

OsteomyelltiH  in  septico-pyoeaila,  118. 

Ovarian  neuralgia,  528. 


Ovarie  in  hysteria,  808,  810. 
OxaUc-acid  poisoning,  1008. 
Oxygen  taihalations  in  aneemia,  945 ;  In  diabetes,  980 ; 

in  leuksmia,  951. 
Oxyuris  vermicularis,  446 ;  diagnosis  of,  447 ;  trea^ 

ment  of,  447. 
Oz»na,  126 ;  in  scrofula,  1000. 

Pachjrmeningitis  cervicalis  hypertrophica,  602 ;  com- 
pression of  the  spinal  cord  in,  602 ;  development  of, 
002 ;  diagnosis  of,  602 ;  treatment  of,  608. 

PachymeningitiB  haemorrhagica,  608,  696 ;  develop- 
ment of,  608  ;  interna,  608, 696 ;  spinalis,  008 ;  symp- 
toms of,  608 ;  treatment  of,  608. 

Pain,  sensations  of,  in  chorea,  781 ;  in  chronic  hydro- 
cephalus, 768 ;  conduction  of,  619 ;  in  cramps,  542 ; 
in  hysteria,  802, 810 ;  in  paralysis  agitans,  786 ;  pro- 
longed, 509  ;  rheiunatoid,  in  general  paralysis,  763 ; 
in  tabes,  659  ;  test  of,  5U8. 

Palate,  inflammation  of,  851,  357. 

Palate,  paralysis  of,  in  compression  of  the  medulla, 
605 ;  after  diphtheria,  70 ;  (unilateral)  in  cerebral 
heemorrhage,  732. 

Palisade-worm,  875. 

Palpitation  of  the  heart,  diagnosis  of  nervous,  819 ; 
in  hysteria,  806 ;  nervous,  819  ;  in  neurasthenia, 
816  ;  in  obesity,  905  ;  in  pernicious  anaemia,  941 ; 
in  scurvy,  958 ;  in  tape-worm,  443 ;  treatment  of 
nervous,  890  ;  in  valvular  disease  of  the  heart,  296. 

Palsy,  shaking,  784.    See  Paralysis  Aoitans. 

Pancreas,  atrophy  of,  503  ;  in  diabetes,  900.  975. 

Pancreas,  cancer  of,  604  ;  diagnosis  of,  501 ;  symp- 
toms of,  504  :  treatment  of,  504. 

Pancreas,  hsBmorrhage  of,  603. 

Pancreatitis,  acute,  508 ;  chronic  indurated.  SM. 

Pancreatized  meat,  enemata  of,  in  stenosis  of  the 
oesophagus.  SG9. 

Papilloma  of  the  larynx.  144. 

Paquelin's  thermo-cautery  in  noma,  847. 
'  Para-anaesthesia.  512. 

Paradoxical  contraction,  546. 

Parspsthesia.  606  ;  in  cerebral  haemorrhage,  783 :  in 
epilepsy.  772 ;  in  injuries  of  the  spinal  cord,  607 ; 
in  neurasthenia,  816 ;  in  pressure  paralysis  of  the 
spinal  cord.  611 :  in  spinal  neurastthenia.  006 ;  in 
subacute  poliomyelitis,  673 :  in  tabes.  639  ;  of  taste, 
6.33  ;  in  tumors  of  the  spinal  cord,  677. 

Paragraphia,  7530. 

Paraldehyde  in  neuraloria.  620 :  in  neurasthenia,  819. 

Paralysie  ascendante  aigue,  674.  See  Spinal  Paral- 
ysis. 

Paraiysie  g^n^rale  spinale  ant^rieure  subaigue,  078. 
See  Spinal  Paralysis. 

Paralysis.  5.34;  acute  ascending  spinal.  674, 675;  arsen- 
ical, 671  ;  in  articular  rheumatism,  905 ;  atrophic, 
M8.609;  bilateral,  IS30:  bulbar,6«5:  in  bulbar  haemor- 
rhage.  601  :  central,  !im  :  cerebral.  .530  :  in  cerebral 
hflBmorrhasTP,  729,  731,  732.  733,  734 ;  in  cerebral 
I  syphilis,  7.'i8  ;  in  cerebral  tumor,  7r)2.  7.53;  in  chronic 
hydrocephalus,  768 ;  combinefl,  of  the  upper  ex- 
tremity. 567 ;  condition  of  the  paralyzed  muscles 
in.  .'>39  :  in  compression  of  the  medulla.  605  ;  cor- 
tical. 536  ;  of  the  diaphragm,  im  ;  diphtheritic,  70, 
5-37 ;  in  embolism  and  throinlwisis  of  the  basilar 
artery,  093  ;  of  the  facial  muscles  In  facial  paral- 
ysis. .'WW ;  flaccid,  5.39 ;  forms  of  iwripheral,  555 : 
general,  700 :  in  general  poralysis  of  the  insane, 
761 ;  glosso-labio-laryugeal,  686  ;  in  hydrophobia, 
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114  :  hysterical,  637,  mn,  mo,  811,  813  ;  after  Infec- 
tious iJisfost^.  587  :  af(*?r  Injujy  to  the  s{uijal  cord, 
W!  I  of  the  loryuKfal  luuHcles.  130 ;  lead,  SCO ;  in 
talies.  6.1(1,  ««>,  fUl^tWa,  OJft  ;  of  the  lower  extremity, 
Sfii^ ;  tuc^lian,  M6  ;  hi  inealiig«&l  brnmorrbagf',  008 ; 
in  tijultipk'  selerofiis.  Oia) ;  of  the  muKok'S  of  ilie 
back,  M>4  ;  In  myelltia,  618 ;  myopAtbie,  iAi ;  in 
iKMiralgin.  BIT  ;  in  neuritis,  liftJ,  588,  SH5  ;  c»ciilo- 
inijtor«  055.  t56  ;  of  the  CBsophttffus,  371  ;  In  jwiehy- 
nieningttiB  ct>rviealis  hypenmithiea,  ikK! ;  (lerlph- 
rral,  096:  in  polinmyelitiH  of  ailiilta,  671,073;  in 
Iirf^Kurtf  paralysis  of  th«  spinal  cord,  618,  613  ;  lu 
lirog^reKSlv©  hulimr  poralyjib*,  BHR,  fflsw ;  psetido 
hypertrophic  miuicular,  658;  from  psychical  eau»es, 
Sa7 ;  from  ptomaines,  M7  ;  in  purulent  me ninftritis, 
tiV) ;  radial,  SjW  ;  reflex,  5.^  ;  r*'f  riprerntory,  5»7  ; 
rheumatic,  MTT  ;  of  the  shouider-muHclps,  fiCa ; 
spastic,  5i3(> ;  In  spina  bindii,  tM) ;  Rpinnl,  f>3(\,  (Mm, 
007,  671  ;  iu  ftpinal  apnplexy,  tiOJ  ;  iu  Hpinal  uieniu- 
gltts,  flOO;  spinal  atrophic  of  adults,  fi7l  ;  spinal, 
of  children,  607  ;  in  »(fiinal  paralyj^ia  of  chiidrfu, 
OUS ;  of  the  staiMHlitiM  in  faciaJ  paralysis,  5&D ; 
Bymptuuiatologry  of,  sas ;  ttfttr  syphilis.  537 ;  in 
syringomyttiia.  &7H  ;  after  tuUcrtudoHis,  ,Vfi'  ;  toxie, 
rj37,  609 ;  traumatic,  537 ;  hi  tumor  «»f  the  Rpitml 
cord,  (iTT;  in  typhoid  fever,  IC  ;  ulnar,  5flfl  ;  uniiut- 
eral,  !V)U ;  in  unilateral  leislou  of  thtr  spinal  cord, 
Oisa  ;  of  thp  upper  extremity.  fi<14  ;  raao-motor,  .VC. 

Paralysis  apitans,  THl  ;  development  of.  784 ;  diajj 
noeUof,  7S6;  liisplocfment  of  the  center  of  grav- 
ity in,  786;  distinction  of .  from  multiple  sclenislfi. 
1*87;  excTetiim  in,  7B0:  hercdlt«rj*  preilispusition 
to,  784 ;  pothoii>(ry  of,  7H0  ;  symptomH  of,  THl  ; 
treatment  of,  787  ;  voice  la,  78fl. 

Piuamyoclonus  multiplex,  578,  810. 

Paramyotone,  ataxic,  7t» ;  con«;enStal,  THO. 

Parapbaaia,  718 ;  aBsoeialion  in,  718. 

Paraplegia,  536:  ataxic,  r>44»;  in  qcuI«  aaoendinjr 
Bplnal  iiarnlysis,  071 ;  In  chronic  hydrocepttalus, 
7iW ;  dolorLina.  Oil ;  in  nn,vetitis,  CIO ;  in  talR's.  IS39, 

Parietal  convoltitionf",  fi^al  diaeaseH  of,  7l»  ;  relation 
of.  to  cutaneouK  and  muscular  senuihjlity,  715. 

Parklnaon's  diaeiiM,  784,    See  Parai-tsib  Aoitas*», 

Parf>tttte,  S48 ;  contagloustieM  of.  848 ;  diag-noais  »>f , 
*48 ;  duration  of  stage  of  Incubation  of,  S4rt ;  meta- 
static, 349  ;  primnry.  .H4M  ;  in  scarlet  ferer,  4n  ;  iwc 
ondar>-.  31W;  in  siii all-pox,  68  ;  treatment  of ,  3-18, 
S4f> ;  In  tyr'hoid  fi^ver,  1«. 

Partinl  paralyaiif  of  seusatlon,  £08 ;  in  tabe««,  611  ;  tn 
sjrrittgomyelta.  07«. 

PaMire  oonjfesliitu  of  kirlney,  H71  ;  in  pTdmonnrr  em- 
phyitpma,  ITW :  in  Tolvulor  diwaseof  the  b»"nrt.  fltlO. 

Pftssive  ctmjjf^BMon  at  liver.  iOO  ;  fn  pneiunnnin,  107; 
in  ptdnionnry  emphysema,  ITV  :  in  valmilar  db«eat«L^ 
of  thf  hf  art,  anO. 

Pnssivc  conjrestlon  of  spleen,  tn  clrrhoRls  of  the  liver, 
4KI ;  in  pulmonary  emphysema.,  179 ;  in  valvular 
disease  of  the  heart.  3rt>. 

Po«.sive  motion,  itense  of.  Bid  ;  of  the  extremities  in 
liemipiejria.  787  ;  (n  hyateria,  812 ;  in  spinal  paral- 
ysift  of  childre^n,  071. 

PatHtar  reflex.  M4 :  absence  of,  <H1 :  in  fcenerai  pa- 
raly»i«i  of  the  insane,  763  ;  in  myelitis,  821  ;  in  neu- 
ritis. fiH6  :  hi  pressure  pomlyKis  fif  the  spinal  enrd, 
Ol'i :  In  T»w>udo-hyp«^rirnphlo  muscular  paralysis., 
rj'Hf) ;  in  tah^,  r4l :  In  tetanus.  798. 

Pavenieul  epitheliiint  in  cancer  of  tbe  OBSOpbairua. 

aeo. 


Pearly  distemper  fai  cattle  io  relAtlon  to  tt 

in  man.  SOR,  909. 
IVlioma  typhosum,  17. 
Pelioais,  06)  ;  rheumatJea,  SOB  ',  senil«,  Wtf 
Pelvis  in  wteomalai'ia,  9-J6,  U?7  ;  rachitic.  «! 
Pelvis  of  the  kidney,  dilataiiou  of.     ijtem  Hi 

PHROSIS. 

Pelv  is  of  the  kidney,  {nflammat  Ion  of.    See  I 
Pepsine  in  gastric  catarrh.  381. 
Percussion,  change  of  pitch  on.  over  csvtileiv. 
Perforation,  perituuiLiti  fruai,  4VJ  ;  in  purpura  I 

orrhagica,  IXW. 
Peribronchitis.  tubi>mi]ar,  818. 
Pericardial  iiurfaces,  adbesloa  of. 
PericarditiH,  Ml  ;  adbeaive.  MS  ;  In  Arileulari 

ti»m,  W4  ;  chronic,  d23 ;  <li«giMWls  of ,  3i7 ; 

322,  325 ;   fibrinous,  fiSS ;   b»(norriiagic« 

pneumonia,  197  ;  prognosis  of, 

tuljcrculosis,  2Sft;  punileoii,  S9: 

treatment  of,  asst  tubercular,  USB,  9B ;  te  witinim 

disease  of  the  heart,  SOS. 
Pericurdiutn,  air  in  tbe.  SW;  bUxMS  io  Uie,: 

of  the,  aa» :  uutammation  of  Ute.  Ol : 

of  the,  sm. 
Perichondritis,  laryiifft^L  194  ;  diMigiiaiiiii  tit  11D  t  *% 

tcrcal,  VH  ',  iDl<^rnal,   \M  ;  secondary.    ISS  ;  ttmi 

mentijf.  135. 
Perlnephriltc  ahscei»,  R70  ;  causes  of.  H70  ;  Ny-mptaois 

ijf.  870;  freatntent  of,  Wl. 
Pi»rinephriti«,  purulent,  Kt), 

Pcriiwteal  reflex,  545  ;  In  c«irf*bnil  h«>tnocTfa«g«^  Ttt, 
PertoAtitis  ossificans  in  nriicular  rb«umallsai.  vil 
Pt>ripheral  nerve.H,  di^^asesof,  bO&  ;  fnmia  of  partly 

sis  uf,  555  ;  lullauiuiatioti  of,  57V ;  new  gnm%im 

6S5. 
Periplcurithi,  2li7 ;  diaisiMSfai  of.  flST 

*J«7. 
iVriproctltis,  408. 
Peritoneal  cancer,  46S  ;  dJoffOotfa  of.  461 ; 

of.  4tKl. 
Peritoneal  drojwy.  400, 
Peritonitis,  acute,  440  ;  acute  circumactibed.  4S1.  M ; 

adbesh'e,  4ftl ;  in  articular  rheumatism*  4M.  4N; 

cancerous,  4«53 ;  in  childrvn.  45»  ;  in 

47S  :  chronic.  457  ;  circum»ortb«Hl.  4.%i :  defc 

45«  ;   diagnosis  of,   450.  458 ;  dllTusn 

nbrliio-purulent,  4riO ;  hu.Mrtorrh«jric  %rlth 

Hon  of  hifmatoma,  4JV* ;  In  rwT^hrltl*.  4*> :  in  i 

rtsy.  Ui> ',  propnoHls  of.  450  :  In  pulmonairr  t* 

culoBis,Ja7  :  Sftceulflled.  451  :  w|Kjc,  451 

of.  456,  400 :  tubercular,  457 ;  lu  tyfilioiil 

11. 
PerltonfilUftr  abscess,  864. 
Perity pblH  is.  4 18     Scf  also  TvPBLfrta. 
Pemnf-al  |>rtra  lysis,  .*>tW. 
Pertxtfsis,  l(Vi     S«*e  Wufmprwo-otJTon. 
Petechial  typhus,  28.    ^e^TirfBi-s. 
l^:>yer'9  pofrhes  In  typhoid  fevrr.  9, 
Pharyntfcal  catarrh,  chmnlc.  asT  ;  bypertnjfihiCvBB' 

proKTiosls  of.  SAO  ;  treatment  «if,  »». 
Pharynjfitis.  chroijlc.  8&7  :  {rraniilar.  JS7  ;  aloos,  W 
Pharynx  in  measles.  4T  ;  l«  scarlet  fe*rr.  »  :  Hil*f 

culimis  of,  aa&  ;  In  typhfdd  ferer,  1«. 
Pbenacetine.  in  chonpa,  783 ;  in  he«da<c>ie,  SK  I  li  «4 

(fraine.  M«  ;  lu  oeuralg^la.  530  :  to  orurMlhettla.  «* 
PhleViltifl.  purulent,  in  septico  pytfoila,  110. 
Phlori<lxinc  as  cause  of  glycosuria,  Ouu. 
Pliosphate  calculi  in  nephroltthlaala,  88a. 
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Phosphorus,  648  ;  in  pernicious  anaemia,  M5 ;  in  neu- 
ralgia, &» ;  in  osteomalacia,  ft27 ;  in  rachitis,  985  ; 
in  tabes,  618. 

Phosphorus  necrosis.  1006. 

Phosphorus  poisoning,  1006  ;  acute,  1006 ;  chronic, 
1006. 

Phrenic  nerve,  paralysis  of,  568. 

Phthisis,  fibroid,  2S3. 

Phthisis,  larynfceal,  186.    See  TimKROiTLOSis. 

Phthisis  pulmonalis,  207.    See  Tubbbculosis. 

Physostigmine,  in  chorea,  788. 

Piano-player's  cramp,  579. 

Picric  acid  hi  trichinosis,  134. 

Pigeon-breast,  rachitic.  928. 

Pigment  calculi  in  cholelithiasis,  471. 

Pigment  induration  in  pulmonary  tuberculosis,  214. 

Pilocarpine  in  diphtheria,  72 ;  in  nephritis,  847. 

Pine-needle  baths  in  muscular  rheiunatism,  919. 

Pin-worms,  446. 

Piperin  in  leulcsemia,  960. 

Pitch,  change  of.  on  percussion  over  cavities,  282. 

Pityriasis  versicolor  in  pulmonary  tuberculosis,  229. 

Plethora,  709. 

Pleura,  cicatricial  contraction  of.  in  pleurisy,  2S8, 
260 ;  flstuls  of,  after  empyema,  264 ;  new  growths 
of.  878. 

Pleura  in  leukaemia,  917  :  in  pneumothorax,  268  ;  in 
pulmonary  tuberculosis,  226. 

Pleurisy.  2.'^ ;  adhesive,  S£» ;  in  articular  rheuma- 
tism, 904  ;  complications  of,  261  ;  diagnosis  of,  262 ; 
with  effusion,  258  ;  fibrinous,  254,  257,  281  ;  in  pneu- 
monia, 193  ;  primary.  233  ;  prognosis  of,  2tiS  ;  puru- 
lent. ;:62 ;  secondary,  253  ;  in  septico-pyeemia,  112  ; 
in  small-pox,  56 ;  tapping  in,  964 ;  treatment  of, 
264  ;  tubercular,  251,  261  ;  in  typhoid  fever,  13. 

Pleuritic  effusions,  258  ;  ossification,  255  ;  thicicening, 
255,260. 

Pleuritis,  253  ;  sicca,  254,  257. 

Pleuro-pericarditis,  825. 

Pleuro-pneumonia,  180. 

Plexus  paralysis  of  the  brachial  plexus,  667. 

Pneumatic  treatment  in  bronchitis,  154  ;  in  emphy- 
sema, 181. 

Pneumatometer,  17tt. 

Pneumonia  alba  in  pulmonary  syphilis  of  the  new- 
bom,  256 :  anomalies  in  course  of,  200  ;  asthenic, 
901  ;  in  articular  rheumatism,  906  ;  bilious,  197  ; 
catarrhal.  181 ;  central,  301  ;  cheesy,  187,  218  ;  in 
children,  200  ;  chronic  interstitial,  165  ;  complica- 
tions of  croupous,  198  :  crossed.  191  ;  croupous,  180  ; 
delayed  resolution  of  crou|ious,  202 ;  diagnosis  of 
croupous,  203  ;  in  diphtheria.  69 ;  disposition  to 
croupous,  1H9 ;  endemic  occurrence  of  croupous, 
190 ;  erysipelatous,  190 ;  fibrinous,  190  ;  genuine, 
189  ;  infectious  nature  of  croupous,  189  ;  intermit- 
thig,  199  ;  lobar.  189  :  lobular,  184,  213  ;  in  measles, 
49  ;  migrans,  190  ;  in  nephritis,  M3  ;  in  old  people, 
200  ;  pathological  lesion  of  catarrhal,  185  ;  of  croup- 
ous, 190 ;  primary,  189  ;  prognofdg  of  croupous, 
204  :  in  rachitis.  923  ;  in  scurvy,  959  ;  in  smallpox, 
66 :  symptoms  of  catarrhal,  186  ;  of  croupous,  193  ; 
in  tetanus,  792 ;  traumatic,  189 ;  treatment  of  ca- 
tarrhal, 188  ;  of  croupous,  204  ;  typhoid,  201  ;  wan- 
dr-ring,  106. 

PneuinonoconloRiK,  245. 

Pneumopericardium.  .'WO. 

Pneumothorax.  267  ;  circumscribed,  868 ;  closed,  269 ; 
diagnosis  of,  270 ;  open,  269  ;  hi  pulmonary  tuber- 


culosis, 286  ;  sacculated,  868  ;  treatment  of,  270 ;  in 
typhoid  fever,  13  ;  valvular,  870. 

Pneumo-typhoid,  18,  808. 

Podagra,  9W.    See  Qotrr. 

Points  douloureux  in  neuralgia,  617. 

Poisonhig,  1008. 

PolioencephaUtis,  745. 

Poliomyelitis,  acute,  of  adults,  671 ;  diagnosis  of,  678 ; 
relation  of,  to  neuritis,  672 ;  symptoms  of,  671  ; 
treatment  of,  672. 

Poliomyelitis,  acute,  in  children  667.  See  Spinal  Pa- 
ralysis or  Children. 

Poliomyelitis,  subacute  and  chronic,  673 ;  treatment 
of,  674. 

Polyaesthesia.  507  ;  in  tabes,  610. 

Polyarthritis,  chronic,  911. 

Polydipsia  in  diabetes,  967,  971.  983  ;  in  hysteria,  805. 

Polymyositis,  acute,  919. 

Polypi  in  the  oesophagus,  866. 

Polysarcia  adiposa,  992. 

Polyuria  in  ancemia,  934 ;  in  cerebro-sphial  menin- 
gitis, 106 ;  in  contracted  kidney,  860  :  in  diabetes 
insipidus,  968-9&4  ;  hi  diabetes  meUitus,  967,  971, 
976  ;  in  epilepsy,  773  ;  in  hysteria,  806. 

Pomegranate  in  tape-worm,  444. 

Pons,  haemorrhages  into,  601.    See  ateo  Mkdulla. 

Pork  in  relation  to  trichinosis,  182. 

Portal  vein,  purulent  inflammation  of,  600  (see  Pruc- 
PHLKBms) ;  thrombosis  of,  508.    See  Ptletbrom- 

BOSIS. 

Post-epileptic  insanity,  774. 

Posterior  nasal  catarrh,  chronic,  126. 

Potassium,  acetate  of,  in  nephritis.  848  ;  chlorate  of, 
in  cystitis,  896 ;  nitrate  of,  poisoning  from,  1004  ; 
picro-nitrate  of,  in  chyluria,  876 ;  salts,  in  scurvy, 
960. 

Pott's  boss  on  the  vertebral  column,  009. 

Power,  sense  of.  610. 

Pregnancy  in  epilepsy,  774  ;  nephritis  of,  845. 

Premature  delivery  in  chorea  gravidarum,  784. 

Pressure  diverticula,  363. 

Pressure  paralysis  of  the  spinal  cord,  608  ;  bending  of 
the  cord  in,  610 ;  causes  of,  608 ;  complications  of, 
613 ;  diagnosis  of,  613 ;  pathological  lesion  of  the 
vertebrae  and  of  the  cord  in,  609  ;  place  of  compres- 
sion in.  609  ;  treatment  of.  614  ;  trephining  for,  614. 

Pressure  points  in  facial  spasm,  573. 

Pressure,  sense  of,  disturbances  of,  in  tabes,  641  ; 
partial  paralysis  of,  507  ;  test  of,  507. 

Proctitis,  407. 

Professional  diseases,  845. 

Professional  neuroses  of  co-ordination,  577. 

Proglottides  of  tape-worm,  440. 

Propulsion  in  paralysis  agitans,  786. 

Prosopalgia,  521,   See  Trigeminus,  NsraALdiA  or. 

Prostate  in  genito-urinary  tuberculosis,  888. 

Pseudo  crises  in  croupous  pneumonia,  199 ;  in  relaps- 
ing fever,  38. 

Pseudo-croup,  131. 

P.s«*udo-hypertrophy  of  the  muscles,  659  ;  beginning 
of.  659 ;  increase  of  volume  of  different  muscles  in, 
660  :  symptoms  of.  659. 

Pseudo-leucocythaemla,  951. 

Pseudo-leukiemia.  951 :  diagnosis  of,  053 ;  examina- 
tion of  the  blood  in.  952  :  lymphatic.  958  ;  relation 
of.  to  anaemia.  951 ;  to  infectious  tumors,  951  ; 
symptoms  of.  952 ;  treatment  of,  968. 

Pseudo-paralysis,  spastic,  661. 
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Faeudo-relapee  tn  ac&rlet  fever,  44. 

Pseudo-sclerosis,  631. 

Fseudo-tabes  of  alcoholic  subjects,  584. 

Psoriasis  of  the  tongue,  346. 

Psychical  equivalent  of  epilepsy,  774. 

Ptosis  in  oculo-motor  {taralysis,  fi56. 

Pulmonary  valve,  insufficiency  of,  893 ;  stenoels  of, 
29a 

Pulsation,  epigastric,  tn  valvular  disease  of  the  heart, 
284. 

Pulsus  bigeminus,  298  ;  celer,  289 ;  inequalis,  297  ;  ir- 
regularis, 297;  paradoxus,  167,  894,  826;  tardus, 
883. 

Puncture  in  ascites,  462 ;  in  chronic  hydrocephalus, 
769  ;  in  cirrhosis  of  the  liver,  483 ;  in  hydronephro- 
sis. 802  ;  in  nephritis,  849  ;  in  pericarditis,  829  ;  In 
pleurisy,  264  ;  in  pneumonia.  190  :  in  pneumotho- 
rax, 271 ;  in  valvular  disease  of  the  heart,  306. 

Pupils  in  epilepsy,  773, 777 ;  in  general  paralysis  of 
the  insane,  763 ;  in  hsematoma  of  the  dura,  697, 698; 
in  meningitis,  700, 704  ;  in  pernicious  anoemia,  942 ; 
in  tetanus,  792  :  in  thermic  fever,  747. 

Pupils,  immobility  of,  in  eclampsia  of  children,  779 ; 
in  epilepsy,  773,  777  ;  in  general  paralysis  of  the  in- 
sane, 763  ;  in  lesions  of  the  corpora  quadrigemina, 
722  ;  in  tabes  dorsalis,  636. 

Purpura,  961 ;  heemorrhagica,  962 ;  hflemorrhagica, 
prc^nosis  and  treatment  of,  962  ;  rheumatica,  962 ; 
simplex,  962  ;  urticans,  962  ;  variolosa,  57. 

Pus,  collections  of,  as  a  cause  of  septico-pyepmia.  109. 

Pustule,  malignant.  117.    See  Maliomamt  Pusrin^K. 

Pustules  in  glanders.  116  ;  in  small- pox,  53. 

Putrefaction,  abnormal  intestinal,  as  cause  of  con- 
vulsions, 771. 

Pyeemic  symptoms  in  sinus  thrombosis,  708 ;  in  sup- 
purative pylephlebitis,  601. 

Pyelitis.  881 ;  calculosa.  881,  684 ;  in  tabes.  fViS ;  in 
myelitis.  621  ;  origin  of,  881  ;  symptoms  of,  882 ; 
treatment  of,  884. 

Pyelocystitis.  H81. 

Pyelonephritis,  809.  R«2. 

Pylephlebitis,  chronio  adhesive.  .502, 

Pylephlebitis,  suppurative.  ."yX) :  diagnosis  of,  500  ; 
of  the  newborn.  500  ;  syniptom.s  of,  .500. 

Pylethrombosis,  602  ;  symptoms  of,  502  ;  treatment 
of,  .503. 

Pyonephrosis.  882. 

Pyopneumothorax,  208. 

Quicksilver  in  intestinal  obstruction,  4.^. 

Quincke's  capillary  pulse,  28!). 

Quinine  in  asthma,  172  ;  in  diabetes,  081  :  in  habitual 
headache,  .5.32  :  iti  hsenio)jlobinnria,  9.5() ;  in  leuka^ 
mia,  IttO  :  in  malaria.  5)6  :  in  M^'-ni^re's  disease,  76',) ; 
in  neuralgia,  510;  in  neurasthenia.  818;  in  neu- 
roses of  the  heart.  .319  :  in  pulmonary  tuberculosis, 
235 ;  in  sciatica.  520.  .527 :  after  scurvy,  %l  ;  in 
trijfcminal  neuralgia,  .52<1,  523  ;  in  trophic  disturb- 
ances. .590  ;  ill  typhoid  fever,  20,  24,  2.5  ;  in  whoop- 
ing cough,  1G:J. 

Rabies.  113.    J^cc  HvnnoPHomA. 

Race,  influence  of.  on  diaV)ete8  mellitus.  907 :  on 
hopnio]>hilia.  903  ;  on  hysteria,  799 ;  on  yellow  fe- 
ver. 101. 

Rachiti.s,  920 ;  acute.  924  :  chemical  examination  of 
the  bones  in.  921  :  chronic.  924  :  diagno.sis  and  prog- 
nosis of,  924  ;  foetal,  921  ;  origin  of,  920 ;  relation 


of,  to  spasm  of  the  glottis,  148 ;  qymptODMoC,  90; 
tarda,  981 ;  treatment  of,  924. 

Radial  paralysis,  564 ;  chronic  thickening  of  the  ex- 
tensor tendons  In,  566 ;  disturbances  of  function 
in,  566 ;  in  lead  paralysis,  670 ;  rheumatic,  565 ; 
traumatic,  564. 

Radiating  fungus,  274. 

Rag-picker's  disease,  119.    See  Mauohamt  PosrmJL 

Railway 'Spine,  572.    See  Traumatic  Nbcrosxs. 

Raynaud's  disease,  588 ;  with  hsemoglobinuria,  9M. 

Rectal  speculum  in  cancer  of  the  rectum,  426. 

Rectum,  cancer  of,  426 ;  inflammation  of,  407  ;  nea 
ralgia  of,  628 ;  paralysis  of,  in  injury  of  the  spinal 
cord,  607 ;  paralysis  of,  in  myelitis,  621 ;  syphilis 
of,  425  ;  symptoms  Of,  485  ;  treatment  of,  425. 

Recurrent  fever.    See  Rklapsino  Fkvxr. 

Recurrent  nerve,  paralysis  of,  188. 

Re-enforcement  of  patellar  reflex,  544. 

Reflex  centers,  vaso-motor,  587. 

Reflexes,  543;  in  acute  ascending  spinal  paralysis, 
674 ;  after  cerebral  haemorrhage,  729,  732 :  in  cho- 
rea, 782 ;  in  facial  paralysis,  561  ;  in  injury  of  the 
spinal  cord,  607  ;  in  tabes,  641 ;  in  myelitis,  690  ;  in 
neuralgia,  570  ;  in  neuritis,  688,  584  ;  in  paralysis, 
540  ;  in  pressiu^  paralysis  of  the  spinal  cord,  612 ; 
in  progressive  bulbar  paralysis,  687  ;  in  progressive 
muscular  atrophy,  657 ;  in  sciatica.  526  ;  in  spinal 
apoplexy,  606 ;  in  spinal  meningitis,  GOO  ;  te^s  and 
condition  of,  648 ;  in  tetanus,  792 ;  in  trigeminal 
neuralgia,  531 ;  in  tubercuUu*  meningitis,  TOt ;  in 
unilateral  lesion  of  the  spinal  cord,  684. 

Reflex  epilepsy,  771 ;  neuralgia,  517  ;  iiaralyses,  537 ; 
spasm,  saltatory.  675. 

Refraction,  errors  of,  as  a  cause  of  headache,  530 ; 
migraine,  591. 

Rehme  bath,  artificial.  In  myelitis,  627. 

Relapses  of  cholera,  86 ;  of  erysipelas,  64 ;  of  lead 
paralysis,  .570 ;  of  scarlet  fever.  44  :  of  sciatica, 
.527  ;  of  typhlitis,  492 ;  of  typhoid  fever,  19  ;  of  ty- 
phus fever,  .30. 

Relapsing  fever,  31  ;  complications  of,  35 ;  conta 
giousness  of,  32 ;  epidemic  occurreuct*  of,  in  fjcr- 
many,  31  ;  inoculation  of,  32  ;  i.»eriod  of  incubatinn 
of.  ;i2  ;  prognosis  of,  35  ;  spirilli  iu.  34  ;  treatmeut 
of.  .35. 

Renal  crises  in  talies,  643. 

Ren  mobilis,  875: 

Resonance,  thoracic,  in  pleurisy.  259. 

Respiration  in  acute  ascending  spinal  paralysis.  675 ; 
in  acute  bulhar  paralysis.  094  ;  amphoric,  26© :  in 
amyotrophic  lateral  sclert^sis.  652  :  in  ana['mia.  9Si, 
9^12  :  in  asthma,  108  ;  bronchial,  223  ;  in  bronchitis, 
148,  1.52  ;  in  bulbar  luemorrhage,  692  ;  in  cancer  uf 
the  lungs,  251  :  in  cerebral  haemorrhage.  729.  732  ; 
in  chronic  poliomyelitis.  673  :  in  cirrhosis  of  the 
liver,  481  :  in  diabetic  coma,  973  ;  in  eml>olism  and 
thrombosis  of  the  basilar  artery,  094  ;  in  epilepsy. 
773  ;  in  exophthalmic  goitre,  597  ;  in  hepatitis.  4T7  : 
in  hysteria,  803 ;  interrupted,  222 :  in  tnl»es,  Mi : 
metallic,  269 :  metamor^ihosing,  222  ;  in  nuliary 
ttilierculosis,  237,  839  ;  in  obesit>-.  995  ;  in  oste(»uia- 
lacia,  927  ;  in  phthisis,  222  :  in  pneumonia,  isi».  191 ; 
in  progressive  bulbar  paralysis,  G80  ;  in  progressive 
muscular  atrojihy,  656,  6.57,  658 ;  in  p.<!eud<vIt.Mi- 
kcpniia  lymphatica,  952  ;  in  scurvy.  a58  ;  in  tetanusi, 
?.)3  ;  in  thermic  fever,  747  ;  in  trichinosis,  122 ;  ia 
tubercular  meningitis,  704.  705  ;  in  uripmia.  834. 
',  Respiratory  spasms,  576  ;  complicated.  577. 
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Retina  in  chronic  nephritis,  864 ;  in  oootraotod  kid- 
ney, 861 ;  in  diabetes,  978 ;  in  leukeemia,  (M7. 

Hetinal  haBmorrhai^es  in  Reptico-pyaamia,  111. 

Betropharsmgeal  abscess,  860. 

Betropulaion  in  paralysis  SKitans,  786. 

Retro-tonsillar  abscess,  864. 

Revaccination,  60. 

Rhabdomyoma,  872. 

Rheumatism,  acute  articular,  900 ;  alkaline  treatment 
of,  910 :  cerebral,  906 ;  in  chorea,  780 ;  clux>nic,  911 ; 
dia^noeis  of,  907 ;  endocarditis  in,  903 ;  hypsrpy- 
retic,  906 :  prognosis  of,  906 ;  prophylaxis  of.  Oil ; 
scarlatinal,  48 ;  symptoms,  901 ;  treatment  of,  907, 
910. 

Rhinitis,  125 ;  chronic,  196 ;  in  scrofula,  1000. 

Rickets,  990.    See  Rachitis. 

ROtheln,  61 ;  period  of  incubation  of,  51 ;  prognosis 
of,  61 ;  relation  of,  to  measles,  61. 

Romberg*s  symptom  in  locomotor  ataxia,  686. 

Root-zones,  610. 

Rosary,  rachitic,  9S8. 

Rosenthal-Leube  meat  solution,  889. 

Roseola  in  typhoid  fever,  16 ;  in  typhus  fever,  80. 

Round-worms,  446. 

Sac,  pericardial,  air  in,  880 ;  blood  in,  880. 

Saccharhie  in  diabetes,  960. 

Sage-tea  in  phthisis,  S85. 

St.  Anthony's  fire,  61. 

8t.  Vitus's  dance,  780. 

Salaam  convulsions,  674. 

Salicylate  of  sodium  in  articular  rheumatism.  906 ; 
in  diabetes,  981 ;  iu  gout,  092 ;  in  habitual  headache. 
I        682 :  in  hemicrania,  608 ;  in  neuralgia,  690  ;  in  ty- 
phoid fever,  34. 

Salicylic  acid  in  articular  rheumatism,  007 ;  in  dis- 
eases of  the  trophic  nerves,  690 ;  in  gastric  catarrh, 
381  ;  in  gout,  092  ;  in  muscular  rheumatism,  919 ;  in 
neuritis,  684 ;  in  purpura  luemorrhagica,  963 ;  in 
tabes,  648 ;  in  tetanus,  784. 

Salicylic  delirium,  908 ;  dyspncea,  906 ;  powder  in 
phthisis,  286. 

Salivation  in  diabetes  insipidus,  988 ;  In  hydrophobia, 
114  ;  in  stomatitis,  841  ;  in  ulcerative  stomat  tls,842: 

Salol  in  rtieumatism,  010. 

Salt  in  epilepsy,  778 ;  in  haBmoptysis,  236. 

Salt-baths  in  gout,  901 ;  in  scrofula,  1001. 

Saltpeter-paper  in  asthma,  172. 
■  Sand-baths  in  articular  rheumatism,  916. 

Santonica  in  ascarides,  446. 

Santonin  in  ascarides,  446. 

Sarcina  ventriculi,  370. 

Sarcoma,  alveolar,  of  the  limgs,  860 ;  of  the  kidneys, 
872. 

ScarificatioD  of  the  skin  in  dropsy,  806. 

Scarlatina,  36. 

Scarlatinal  diphtheria,  40 ;  eruption,  41 ;  nephritis. 
42,  43  :  poison,  86. 

Scarlet  fever,  86  ;  contagiousness  of,  86 ;  diagnosis  of, 
44  ;  disposition  to,  86  ;  epidemic  occurrence  of,  87 ; 
ha»morrhagic,  41  ;  inoculation  of,  86  ;  miliary,  41  *, 
papular,  41 ;  period  of  incubation  of,  87  ;  prognosis 
of,  4t ;  rudimentary  forms  of,  48  ;  tenacity  of  the 
coutagium  of,  86  ;  treatment  of,  44  ;  typhoid  form 
of,  4t ;  variegated,  41. 

Sciatica  in  diabetes,  073 ;  diagnosis  of,  527 ;  relapses 
of,  527 ;  symptoms  and  cause  of,  686 ;  treatment 
of,  627. 


Sdi^c  paralysis,  660 ;  trratment  of,  600.' 

Scirrhus  cancer  of  the  oesophagus,  860 ;  of  the  stem* 

ach,  801. 
Sclerose  en  plaques,  6S7.    See  Scueaosis,  Multipls. 
Sclerosis,  amyotrophic  lateral,  660 ;  diagnosis  of,  668 : 

implication  of  the  medulla  in,  651 ;  symptoms  and 

course  of,  651  ;  treatment  of,  668. 
Sclerosia,  disseminated,  627.    See  Sclerosis,  Mnir 

TIPLS. 

Sclerosis,  multiple,  of  the  brain  and  cord,  687  ;  dis- 
tinction of,  from  paralysis  agitans,  681 ;  hereditary 
predisposition  to,  628 ;  relation  of,  to  chronic  bul- 
Imt  paralysis,  631 ;  to  chronic  myelitis,  680 ;  to  gen- 
eral paralysis  of  the  insane,  681  ;  to  q)astic  spinal 
paralysis,  681 ;  seat  of  the  sclerotic  nodules  in,  887 ; 
symptoms  of,  680 ;  treatment  of,  681. 

Sclerosis,  postero-lateral,  610. 

Sclerosis,  primary  lateral,  668. 

Sclerosis,  renal,  866. 

Scterotinic  acid  tai  phthisis,  235. 

Scolex,  441. 

Scoliosis,  rachitic,  088. 

Scorbutic  ansamia,  960  ;  ulcers,  060. 

Scorbutus,  058.    See  Socbvy. 

Scrofula,  000 :  relation  of,  to  tuberculosis,  S16, 1000 ; 
treatment  of,  1000. 

Scurvy,  066 ;  causes  of,  067 ;  contagiousness  of,  967  ; 
distinction  of,  from  peliosis  and  stomatitis,  960; 
epidemic  occurrence  of,  957  ;  forms  of,  900 ;  symp- 
toms of,  968  ;  treatment  of,  900. 

Season  and  chorea,  780. 

Seat-worms,  446. 

Secondary  degeneration.  See  Spinal  Coro  (second- 
ary degeneration). 

Secretion,  disturbances  of,  590 ;  in  acute  ascending 
spinal  paralysis,  674 ;  in  aneemia,  032 ;  in  cerebral 
hflsmorrhage,  728  ;  in  diabetes  insipidus,  082 ;  in  ex- 
ophthalmic goitre,  607 ;  in  haemoglobinuria,  064  ;  in 
hysteria,  806;  in  myelitis,  622;  in  neurasthenia,  816 ; 
in  progressive  bulbar  paralysis,  687  ;  in  subacute 
poliomyelitis,  673 ;  in  tetanus.  703 ;  in  tetany,  790 ; 

Secretions  in  diabetes,  975,  082.  983. 

Semilunar  valves,  insufficiency  of,  287. 

Senile  emph3*sema.  173. 

Senile  kidney,  338,  857. 

Sensation,  conduction  of.  in  acute  ascending  spinal 
paralysis,  874  ;  delayed,  609. 

Sensation,  paralysis  of.  in  tabes,  640 ;  partial,  806. 

SensibiUty.  disturbances  of.  In  acute  ascending  spinal 
paralysis,  075  ;  in  arsenical  paralysis,  671 ;  in  bul- 
bar luumorrhage,  CSti :  in  caisson  disease,  606 ;  in 
cerebral  htTemorrhoge,  733 ;  in  compression  of  the 
meflulla.  Gjn  ;  in  crural  paralysis,  568  ;  in  epilepsy, 
772 ;  in  focal  diseases  of  the  cms,  728 ;  of  the  inter- 
nal capsule,  731 ;  general  consideration  of,  606  ;  in 
general  paralysis  of  the  insane,  768  ;  in  injury  of 
the  spinal  cord,  607  ;  in  the  larynx,  148  ;  in  median 
paralysis,  506  ;^  in  multiple  sclerosis,  680  ;  in  mye- 
litis, 619  ;  in  neuralgia,  511 ;  in  neuritis,  684,  685 ;  in 
obturator  paralysis,  560  ;  in  paralysis,  580  ;  in  pres- 
sure paralysis  of  the  spinal  cord,  612 ;  in  radial  pa- 
ralysis. 666  ;  in  sciatica,  596  ;  in  sciatic  paralysis, 
569 ;  in  syringomyelia,  676 ;  in  tabes,  680 ;  in  teta- 
nus, 792 ;  in  tumors  of  the  base  of  the  brain,  752 ;  in 
ulnar  paralysis,  566 ;  in  unilateral  lesion  of  the  spi- 
nal cord,  683  ;  in  writer's  cramp,  578. 

Sensory  centers,  715. 

^"woey  narves,  diseases  of,  506. 
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Septico-pyaemia,  106 ;  circulatory  apparatus  in,  111 ; 
cryptogenetic  or  spontaneous,  109  ;  diagnosis  of« 
112  ;  Jaundice  of  the  skin  in,  112  ;  prognosis  of,  112 ; 
treatment  of,  113. 

Sero-pneumotlioraz.  267. 

Serous  membranes  in  articular  rheumatism,  904. 

Serratus  paralysis,  503  ;  course  of,  501  ;  rheumatic, 
663 ;  traumatic,  563  ;  treatment  of,  564  ;  wing-like 
position  of  the  scapula  in,  664. 

Serum  albumen  in  albuminuria,  823. 

Sewing-machine  girls,  affection  of,  679. 

Sex,  influence  of,  in  acute  ascending  spinal  paralysis, 
674  ;  in  acute  yellow  atrophy  of  the  liver,  485 ;  in 
amyotrophic  lateral  sclerosis,  650  ;  in  anaemia,  929, 
934,  940 ;  in  cerebral  heemorrhage,  726  ;  in  cerebral 
syphilis,  757  ;  in  cerebral  tumor,  748  ;  In  cholera, 
83 ;  in  chorea,  781  ;  in  congenital  myotonia,  795 ; 
in  diabetes,  967 ;  in  exophthalmic  goitre,  595 ;  in 
Friedreich's  ataxia,  648 ;  In  general  paralysis  of  the 
insane,  761 ;  in  gout,  985  ;  in  heematoma  of  the  dura 
mater,  697 ;  in  haemophilia,  963  ;  in  hepatic  colic, 
470  ;  in  hemicrania,  591 ;  in  hysteria,  799 ;  in  leukaa- 
mla,  946  ;  in  multiple  sclerosis,  628 ;  in  neuralgpa, 
516  ;  in  obesity,  994  ;  in  osteomalacia,  925 ;  in  pa- 
ralysis agitans,  784  ;  in  phthisis,  211 ;  in  poliomye- 
litis, acute,  of  adults,  671 ;  in  pseudo-hypertrophic 
muscular  paralysis,  630  ;  in  pseudo-leukasmia,  952  ; 
in  rachitis,  921 :  in  tabes,  633 ;  in  tetany,  789  ;  in  uni- 
lateral facial  atrophy,  594. 

Sexual  excess,  as  cause  of  myelitis,  616. 

Sexual  functions  in  diabetes,  972  ;  in  functional  dis- 
turbances of  the  spinal  cord,  606  :  in  injuries  of  the 
spinal  cord,  607  ;  in  myelitis,  621 ;  in  tabes,  643. 

Sexual  organs  in  chlorosis,  929  ;  in  diabetes,  972 ; 
diphtheria  of,  69  :  in  exophthalmic  goitre,  595 ;  In 
gout,  987  ;  in  hysteria,  800 :  neuralgia  of,  628 ;  in 
neurasthenia,  816  ;  (female)  in  peritontis,  450. 

Shadows  of  red  blood -corpuscles  in  hcemogloblnuria, 
955. 

Shaking,  540. 

Shaking  palsy,  784. 

Ship  fever,  28.    See  Typhus  Fever. 

Shoulder,  muscles  of,  pnralysi.s  of,  562  ;  paralysis  of, 
unilateral,  in  cerebral  haimorrhage,  732  ;  spasm  of, 
675. 

Sideroais  pulmonum,  245. 

Silver,  nitrate  of,  in  chorea,  78.3  :  in  dysentery,  80  ;  in 
intestinal  catarrh  of  children,  417  ;  in  trJ>es,  048  ;  in 
myelitis,  627  ;  in  spastic  spinal  paralysis,  «G<j7  ;  in 
valvular  disease  of  the  heart,  303. 

SinpTultus,  577.     See  llKrcocoH. 

Siphon,  in  washing  out  the  stomach,  399. 

Skin,  care  of,  in  diai)etes.  080  ;  character  of.  In  ar- 
thritis deformans,  915  ;  itehing  of.  in  uraMuia,  8.^3. 

Skin,  diseases  of.  in  articular  rheumatism,  904 ;  in 
dengue,  91) ;  in  diabetes,  972  :  in  gout,  987  :  in  pneu- 
monia. 108  ;  in  scarlet  fever,  41  ;  in  scrofula,  JM»0  ; 
in  scurvy,  95S  ;  in  small -pox.  55  ;  in  trichinosis,  123  ; 
in  typhoid  fever,  16. 

SiccMla's  resononce  in  pleuritic  effusion,  259. 

Slee|>lessiie.ss  in  neurasthenia,  KIO. 

Small-pox,  52  ;  confluent,  .Vl ;  contajriousness  of.  52  ; 
diafrnosis  of,  .57  ;  ha'morrhagic.  57  ;  mortality  in, 
57  ;  period  of  incubation  in,  .>J ;  profjnusis  of,  .57  ; 
treatment  of,  .58. 

Smell,  sense  of.  amesthesia  of,  .VW  ;  anomalies  of. 
5:i2  ;  in  epilepsy,  772  ;  In-jK^raesthesia  of.  5:i2  ;  in 
hysteria,  801  ;  relation  of,  to  anomalies  of  taste. 


I     533;  subjective  sensaUons  of,  532  ;  test  of,  5»; 
treatment  of  anomalies  of,  6SS. 

Sneezing  spasm,  577. 

Sodic  bicarbonate  in  diabetic  coma.  961  ;  bicarbonate 
in  gastric  catarrh,  882  :  carbonate  ia  nephrohthia- 
bIs,  887  ;  hydrate  in  sulphuric-acid  poisoning.  1008 ; 
phosphate  in  nephroliihiasls,  887  ;  sulphate  In  car- 
bolic-acid poisoning,  1008. 

Soil  theory  In  relation  to  typhoid  fever,  3. 

Soil  water  in  relation  to  cholera,  83 ;  in  relation  to 
typhoid  fever,  2.  8. 

Somnambulism  in  hysteria,  809. 

Soor,  S44. 

Sore  throat,  351  (see  Tonsilutis)  :  catarrhaL  862 ;  fol- 
licular, 353  ;  heemorrha^cic,  354  ;  necrotic,  354 ;  par- 
enchymatous, 353  ;  phlegmonoua,  854  ;  In  scarlet 
fever,  38  ;  In  small-pox.  56  ;  in  tjrphoid  feTer,  12. 

Soul-blindness,  716. 

Soul-deafness.  716. 

Southey's  trocar  in  dropsy,  SCO. 

Spasm,  639  (see  Conyitijbions)  ;  of  the  cervical  mus- 
cles, 573  ;  clonic.  540  ;  co-ordinated,  Ml ;  of  the  fa- 
cial nerves,  572 ;  forms  of  localized,  540 ;  of  the 
muscles  of  the  lower  extremity,  575  ;  of  the  oesoph- 
agus, 871 :  of  the  respiratory  muscles,  578 ;  tcmic, 
540.  541  ;  tonic-clonlc,  540. 

Spasm  of  the  glottis,  142.    See  Glottis,  Spash  or. 

Spastic-paretic  gait  In  multiple  sclerosis,  630;  io 
spastic  spinal  paralysis,  664 ;  in  syringomyelia, 
678. 

Speech,  disturbances  of,  716 ;  in  acute  bulbar  myeli- 
tis, 694 ;  in  amyotrophic  lateral  sclerosis,  6S2 ;  in 
athetosis,  787  ;  in  bulbar  hemorrhage,  692 :  io 
cerebral  embolism,  740 ;  in  cerebral  haemorrhage. 
728,  736;  in  cerebral  syphilis.  759;  in  cerebral 
tumors,  750,  752 ;  in  chorea.  7181 ;  in  compression  of 
the  medulla,  695  ;  In  embolism  and  thrombosis  of 
the  basilar  artery,  694 ;  in  epilepsy,  772 ;  in  focal 
diseases  of  the  centnnn  ovale,  720 ;  in  general 
paralvsis  of  the  insane,  7«i2.  766  :  in  hsematonia  of 
the  dura,  697  ;  in  hereditary  ataxia,  649  ;  in  menin- 
gitis, 704  ;  in  multiple  sclerosis,  029  ;  in  progressive 
bulbar  paralysis,  68.'),  687. 

Sphincter,  retlex  simsm  of,  in  cystitis,  894. 

Spina  bifida.  079 ;  complication  of,  with  purulent 
meninKitis.  680  ;  seat  of,  679 ;  surgical  treatment 
of,  680  ;  tumor  fornmtion  in,  680. 

Spinal  ai>oplexy,  004  ;  symptoms  of,  005  ;  treatment 
of,  (!05. 

Spinal  cord.  ans>niia  of.  604. 

Spinal  cord,  cavity  and  fissure  formation  in.  677  :  in 
cerebrospinal  meningitis,  104.  105  :  circulatory 
disturbances  of.  »>04  ;  consumption  of,  032  :  diflTase 
diseases  of.  015 ;  diseases  of,  .'>99  :  functional  dis- 
turbances of.  005  ;  functions  of.  024  :'  in  gout,  9SS ; 
ha»niorrliages  into,  OO-J :  riew  growths  of,  076  ;  s)  s- 
temic  (li.sea.ses  of,  015  ;  traimiatic  lesions  of.  006. 

Spinal  cord,  compression  of.  008  :  origin  of,  0t.)8  ;  seat 
of,  009  ;  in  spina  bifida.  680. 

Spinal  cord,  concussion  of.  See  TaArxATic  NErnosES, 

Spinal  cord,  degeneraticm  of,  in  amyotrophic  lateral 
sclerosis.  0.V). 

Spinal  conl.  di-sease  of.  after  sudden  lowering  of  at- 
mospheric pressure,  008. 

Spinal  cord,  hyperaemia-of.  604. 

Spinal  cord,  injuries  of.  006 ;  complication  of.  with 
secondary  inflammation,  607  ;  symptoms  of,  607  ; 
treatment  of,  007. 
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Spinal  cord,  membranes  of,  acute  Inflammation  of, 
fi99  ;  luemoirhages  of,  808  ;  new  growths  of,  07V. 

Spinal  cord,  secondary  degeneration  of,  680 ;  after 
cerebral  haemorrhage,  789i,  734  ;  after  cerebral  le- 
sions, 680 ;  in  compression  of  the  cord,  610 ;  in 
multiple  sclerosis,  (SSS ;  in  transverse  affections  of 
the  cord,  681  ;  in  tumors  of  the  cord,  677. 

Spinal  cord,  softening  of,  618. 

Spinal  cord,  tumors  of,  676 ;  differential  diagnosis  of, 
from  transverse  myelitis,  677  :  forms  of,  676  ;  ori- 
gin of,  676 ;  prognosis  and  treatment  of,  677  ;  rela- 
tion of,  to  unilateral  lesion  of  the  spinal  cord,  677. 

Spinal  irritation,  606  ;  In  hysteria,  802 ;  in  neurasthe- 
nia, 815. 

Spinal  meningitis,  599,  601  :  origin  of,  599,  601 ;  prog- 
nosis of,  600 ;  symptoms  of,  600,  601  ;  treatment  of, 
001. 

Spinal  muscles,  paralysis  of,  664 ;  in  pseudo-hyper- 
trophic  spinal  paralysis,  S64,  660. 

Spinal  neurasthenia,  606 ;  diagnosis  of,  606 ;  sensi- 
tiveness of  the  vertebrae  in,  606  ;  symptoms  of,  606. 

Spinal  paralysis,  acute  ascending,  674 ;  acute  infec- 
tion in,  675  ;  diagnosis  and  prognosis  of,  676;  symp- 
toms of,  674 ;  treatment  of,  676. 

Spinal  paraljTsis,  atrophic,  671. 

Spinal  paralysis  of  children,  667  (see  IirrAimLX 
Paralysis)  ;  from  acute  infection,  667 ;  diagnosis 
and  prognosis  of,  670  :  relation  of,  to  primary  neu- 
ritis, 668 ;  spinal  cord  in,  667 ;  symptoms  of,  668 ; 
treatment  of,  670. 

Spinal  paralysis,  spastic,  663;  diagnosis  of,  666; 
pathological  lesion  in  the  cord  in,  665  ;  relation  of, 
to  chronic  hydrocephalus,  665 ;  treatment  of,  666. 

Spine,  stiffness  of,  in  sinus  thrombosis,  707  :  (tonic) 
in  tetanus,  792 ;  in  tubercular  menlngiUs,  708. 

Spirilli  in  relapsing  fever,  34. 

Spirometer  in  pulmonary  emphysema,  178. 

Spleen  in  acute  ascending  spinal  paralysis,  675 ;  in 
acute  yellow  atrophy  of  the  liver,  486  ;  in  Addi- 
son's disease,  879  ;  in  articular  rheumatism,  906  ; 
In  cerebro-spinal  meningitis.  106 ;  in  cirrhosis  of 
the  liver,  480  ;  In  erysipelas,  64  ;  in  hsemoglobinu- 
ria,  966  ;  in  hepatic  syphilis,  491  ;  in  leukaemia,  946; 
in  malaria,  94,  05.  96  ;  in  miliary  tuberculosis.  239  ; 
In  pernicious  anaemia,  940 ;  in  phthisis.  228 ;  in 
pneumonia,  197 ;  in  pseudo-leukaemia,  962  ;  In  pyle- 
phlebitis, 501 ;  in  rachitis,  922 ;  in  relapsing  fever, 
az ;  in  scarlet  fever,  87,  48  ;  in  scurvy,  959  ;  In  sep- 
tlco-pyaemia,  109.  112:  in  tubercular  meningitis, 
705  ;  in  typhoid  fever,  11  ;  in  typhus  fever,  80 ;  In 
yellow  fever,  101. 

Spleen,  extirpation  of,  in  leukaemia,  951. 

Splenic  fever,  117. 

Splenfzation  of  the  lung  in  atelectasis,  181. 

Splint-rest  in  sciatica.  528. 

Spondylitis  deformans  in  chronic  articular  rheuma- 
tism, 914. 

Spoonwort  in  scurvy.  960. 

Spotted  fever,  28.  103.  See  Typhus  Fevkr  and  Cere- 
bro-spinal MExixoms. 

Stasis,  oedema  from,  in  renal  diseases,  829. 

Status  epilepticus,  774.  775. 

Stenocardia  in  hysteria,  761  ;  in  valvular  disease  of 
the  heart.  297. 

Stenson's  experiment  in  spinal  anapmia.  604. 

Stimulants  in  cholera  morbus.  412  ;  in  pneumonia, 
206  :  in  tetanus.  794. 

Stitch  in  the  side  in  pleurisy.  286  ;  Id  pneumonia,  192. 


Stomacace,  842.    See  Stomatitis. 

Stomach.    See  also  Oastric. 

Stomach,  adhesions  of,  887 ;  In  chlorosis,  936 ;  in 
dysentery,  79 ;  In  erysipelas,  68 ;  perforation  of, 
887,  894  ;  in  phthisis,  227  ;  in  pulmonary  gangrene, 
248  ;  in  purpura  hsBmorrhaglca,  062 ;  purulent  In- 
flammation of,  388 ;  in  yellow  fever,  101. 

Stomach,  abscess  of,  888. 

Stomach-bougie  in  dilatation,  808. 

Stomach,  cancer  of,  891. 

Stomach,  dilataUon  of,  896. 

Stomach,  haemorrhage  from,  874  ;  in  gastric  cancer, 
892  ;  in  gastric  ulcer,  886. 

Stomach,  nervous  affections  of,  400 ;  diagnosis  of, 
402 ;  in  hysteria,  806 ;  nervous  complications  of, 
400 ;  peristaltic  disturbance  of  the  stomach  In,  400 ; 
prognosis  and  treatment  of,  402. 

Stomach-pump  In  chronic  gastric  catarrh,  377 ;  In 
dilatation  of  the  stomach,  399. 

Stomach,  softening  of,  858. 

Stomach,  ulcer  of,  884. 

Stomachics  in  gastric  catarrh,  882 ;  in  Jaundice,  468 ; 
in  neurasthenia,  818. 

Stomatitis,  341 ;  acute,  842 ;  aphthous,  848  ;  chronic, 
842 :  In  diabetes,  971 ;  mercurial,  841 ;  in  scarlet 
fever,  80 ;  scorbutic,  968 ;  treatment  of,  312,  843, 
IM4  :  to  typhoid  fever,  12  ;  ulceraUve,  842. 

Stonecutters'  lung,  246. 

Strabismus  conVergens  in  abducens  paralysis,  656  ; 
to  stous  thrombosis,  707. 

Stramonium  cigarettes  In  asthma,  172. 

Strangulation,  toternal,  433. 

Stricture  of  the  totestine,  cicatricial,  482. 

Stripe-pneumonia,  180. 

Stroke,  apoplectic,  728. 

Strongylus  duodenalis,  448. 

Strongylus  gigas,  875. 

Strophanthus  in  contracted  kidney,  864. 

Struma  in  exophthalmic  goitre,  596 ;  extirpation  of, 
596  ;  of  the  supra-renal  capsules,  879. 

Strychnine  in  acute  bulbar  paralysis,  606 :  in  cere> 
bral  haemorrhage,  787  ;  in  diphtheria,  73 ;  in  facial 
paralysis,  562  ;  in  laryngeal  paraljrsis,  142 ;  in  mye- 
litis, 627  ;  in  neuritis,  685 ;  in  oculo-motor  paralysis, 
657  ;  in  progressive  muscular  atrophy,  658 ;  in  spi- 
nal paralysis  of  children,  671. 

Strychnine  poisoning,  1008. 

Subsultus  tendinum  in  typhoid  fever,  14. 

Succussion  of  Hippocrates  in  pyo-pneumothorax,  209. 

Sudamina  in  articular  rheumatism,  004. 

Sugar  formation  in  diabetes,  970 ;  influence  of  febrile 
diseases  on,  971 ;  influence  of  mental  excitement  on, 
970  ;  influence  of  physical  exertion  on,  970. 

Suggestion  in  catalepsy,  797 ;  in  hysteria,  808. 

Sulphonal  in  rhorea.  788  ;  in  neurasthenia,  819. 

Sulphur  in  anaemia,  938  ;  in  hasmorrhoids,  429. 

Sulphur  baths  in  lead  paralysis,  670. 

Sulphuretted  hydrogen  poisoning,  1007. 

Sulphuric  acid  in  purpura  hfnmurrhagica,  062. 

Sulphuric-acid  poisoning,  1003. 

Sulphurous-acid  iK)isoning,  1003. 

Sunstroke,  746 ;  causes  of,  746  ;  symptoms  of,  746 ; 
treatment  of.  747. 

Support,  m<'<;hanl('al,  in  spasm  of  the  cervical  mus- 
cles, 575:  for  thii  vertebral  column  in  pressure 
paralysis  of  the  spinal  cord,  614. 

Suppositorii'S  in  dym'nU:ry,  HO. 

Suppuration  as  a  cause  of  arthritis,  012. 
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Suppurative  fever  In  amall-pox,  66. 

Su])ra-reiml  capwulaH,  dtbeusieti  of,  878. 

SttspeiuioQ  iu  tabes,  &18. 

Bwrainp  fever,  UO.    See  MALAltlA. 

Sweat  i^laurLs  tu  jauudice,  467 ;  In  typhoid  fevvr,  17  ; 

ill  ura.'inia,  tiS'J. 
^wtsiUing  in  articular  rheiuimtUini,  004  ,  iu  diabetes, 

IfJ :    iu  ha^mo^Joliiiimmia,  U&l ;    in  pbtbisls,  iSiJU, 
in  trichinosis,  ia3. 
Sympatbi'iic,    irritatluii   of.   &91 ;    in   exophthalmic 

guitiv,  5U7  ;  trophic  dutturbancea  in,  ."Hit  ;  pMU-alyais 

of,  691 ;  contraction  of  the  pupils  in,  flOl ;  in  ex- 

opbtboiuiic  Kultre,  .'i07 ;  iu  bcmicrania,  501  ;  va«o- 

raotur  diHturbauces  in,  SW. 
Sf  uovitis  in  artiouliu-  rbeuniatiBm,  908 ;  BC&rlatlDsl, 

43. 
Bjrpbllls  aa  cauHe  of  tabea*  68S. 
By]>biUii  of  the  rvctum,  4S5. 

Bypbitnma,  f urtuatinn  of,  in  85'phillli  of  tbe  liver,  4B0. 
Syriniconayelia,  077  *,  exk^nt  of,  CTB ;  origin  of,  ^. 

TaIxh  dorHLlte*  083 ;  ataxic  stage  of,  030  ;  cause  of 

aniestheaia  in,  041 ;  dt^velopment  of,  fiSi ;  diagna^ 
BIS  aad  projfiiosiiH  of ,  (IW  ;  Friedreleii's  form  of,  »>*»  ; 
itereditary  pret.liH|Kmiliuu  tu,  QSti  ;  hitiloio^y  uf.  O.Sd  ; 
in  cbronlc  er^^otLiui,  0S& ;  initial  stag^  of,  Ck)5  ;  in- 
volving cranial  oen  fS,  042 ;  parUal  paralysis  nf 
■eoMtion  in,  lUl  ;  |;H?:riphera]  degeneration  in,  1^34  ; 
peripheral  paralyda  in,  U3U  ;  jifnuitt^uceof  patellar 
Ptillex  in,  641  ;  pupillary  changes  In.  04sJ ;  suspen- 
siiiu  in,  i^H^ ;  8yui[>tonit(  of.  (S36  ;  syphllla  as  cause 
of.  m-i  ;  teruUual  Kiage  of,  tm  ;  treatment  of,  MO  ; 
trupbic  dl^tiirbauct'S  in,  ii44 ;  with  rt.-igr'ird  tu  pm- 
tfreasivt;  kwii*?^*!  paralyaiii.  045. 

Taht'jj  uiesentt-rica,  4S0. 

Tabes,  motor,  t)i&4.  Sec  Proobjcbsive  Mcaonijui 
Arnopirv. 

Tabes  m]  uuit  ica,  063.    See  hATuvua.  ScuauMis. 

Taebe«  bleuaireH.  17. 

Tach*«  c<?!r»5ibra1cs,  706. 

Tachycardia,  330. 

ToctUe  clrcleH,  im. 

Tactile  compoasea,  r-M. 

TaMdft  ecbinococfus.  4IM  ;  roediocanaUato,  441 :  aoiff- 
nala.  441  :  sobuni,  4t0, 

Tailor's  cramp.  5710. 

Tampons  bi  nasal  catarrh.  128. 

Tannin  iu  obronic  pbaryngeal  catarrh,  flfiO ;  in  ne- 
phritic, 840. 

Tajie-wornm,  410  ;  cures  for.  443. 

Taste,  di«fnrbaneefl  of.  r^m:  c*'ntral,  ^'Vi;  diagnosis 
of.  I«4:  in  epilepsy.  772;  in  facial  paralysis,  660; 
in  hysteria,  mi  ;  partial,  533 ',  test  of,  &3a ;  treat- 
ment of,  .Wl, 

Teeth,  anomallefl  of.  in  <llabete«,  971  ;  In  rachitis,  OSS. 

TeelhinK,  .15t1 ;  cnuvubiioua  in,  351. 

Telegrapher's  cramp.  579. 

Temperature,  sense  of.  iu  paralysis  agitana,  78B  ;  par- 
tial paralysis  of.  6iT«  ;  perverse.  508 ;  in  syHngootjre- 
lln,  07H  ;  in  tabe«,  WI  ;  test  of,  fi08. 

Temporal  convolntton.**,  focal  diseases  of,  716  :  re'la- 
llon  of,  Ijo  deafness,  Tlfl  ;  relation  of,  tfl  word-deof- 
ncMt,  716,  71I» ;  seat  of  the  cortical  center  for  bear- 
ing In,  716. 

Tendinous  spots  on  the  pericardium,  8SS. 

Tendon  reflexes,  544  ;  absence  of,  M5 ;  in  amyotro- 
phic lateral  sclerosis.  668  :  in  cerebral  haemorrhage, 

I  732  ;    in   cerebral  paralysis  of  chlldrea,  74S  ;    In 


chronic  hydrooopltilM,  SK ;  la  epilepsy,  779 :  in 
crea«e  of,  545;  in  the  lover  extreuiiiie«^  &44 ;  la 
iDiilllple  sclerosis,  030  :  in  myelitU.  C^A) ;  in  {lobi 
m^X'lilis  of  oduitji,  67:2 ;  in  pi-eiisure  paralysis  of  it 
spinal  cord,  Oisj ;  in  profn'edssive  bulbar  paralysli^J 
Oh?  ;  in  snecondary  degeneraiion  of  ih*j  spinal  cord,.' 
Wi :  In  Hi^iastlc  spinal  paralysia,  OOa.  603  ;  in  spinotj 
paralysiiji  of  children,  06U  ;  iu  tain's.  r*41  ;  in  unit 
eral  lesion  of  the  spinal  cord,  684 ;  in  tiie  upper  i 
treniities,  545. 

Tendons,  sheaths  of,  in  articular  rbeumaUsiu,  Wt  i* 
Uiiciceuiug  of,  in  radial  poralysiSv  dO&. 

Tenesmus  in  dysentery,  7* ;  in  Intestiual  catarrh,  W, 

Terminal  phalanipes,  thickeoioif  of,  in  puiiDOOlfy 
stouosis^  SML 

Testicles  In  gentto-urlnarj  tubecvuJoda,  fiSI, 

Tetanilla.    SeeTxTAKV, 

Tetanus,  791;  baciUi  of.  791 ;  dtognosU  of.  m :  dl»^ 
tinction  of,  from  hydrophobia,  71)4  ;  froui  menin- 
gitis, 7U1 ;  from  strychnine  poisoning,  7M ;  r<n' 
demic  and  epidemic,  7V1  ;  hydrophobic,  784 ;,  Idio^ 
pathic.  701  ;  influence  of  external  oondiiinns  on, 
7B1  ;  intermittent  (s«*eTETAirT I,   T-'  :i«r>un, 

7^1  ;  paroxysms  of,  7M  ;  proilnn  >i>.  i.f, 

7UI  ;  rheumatic. Tai  ;  symptoms ui.  ,,,  ,  ..,*.jjti  ul 
traumatic,  TUl ;  treatment  of,  TW. 

Tetany,  7K0  ;  diagnosis  of,  7M ;  distinction  of,  from 
ergotism,  THO  ;  from  professional  neuroses,  7SK) ; 
epidemic,  789  ;  origin  of,  788  ;  symptom's  of.  Tw ; 
treatment  of.  791. 

Theniuesthcsiometer  608. 

TliermiC  fever,  710  ;  Jjaihologj' of,  7j*  ;  n niia  iiu-  »(, ; 
7*1  ;  treatment  of,  747. 

TlM'nuo-caMt4-ry  in  noma,  1H7  ;  in  pressure  ^.^kra^i 
of  the  spinal  cord.  014. 

Thumsturs  disease,  TftQ.    See  HvoTOSOa. 

Thoracdc  aorta,  aneurism  of.  3Ai ;  causes  of,  5 
diagnosis  nf ,  ^7 :  prognosis  of.  HS7  ;  syiuptonia 
Wb :  treatment  of,  83(4. 

Thoracotomy,  iHie. 

Thorax,  barrel  shaped,  177;  com|iresaioa  of.  In  put 
monary  emphysema,  1^) :  defortnity  of.  In  nsltf^o 
maiacia,  in.t) ;  In  mchttis,  92$ ;  phiMdml,  t!it ;  In 
pleurisy,  aV4 ;  rigid  il natation  of,  ITSl 

Tlm>mbi  in  typhoid  fev<*r,  lO;  in  valvular  dlwaw  i 
the  iieart,  ftX). 

Tbraiubosis  of  the  portal  yein,  500. 

Thrush,  .'HI. 

Thyroid  gland,  atrophy  of.  In  myxtedetna.  RaO ;  ex* 
tlriMitloti  of.  for  exophtluilndc  goltfv,  AOtt  ;  relaliao 
of,  tti  exnphtbulmic  goitre,  697. 

Tibiali*  iwalysis,  6<W. 

Tic  convulsif,  57a,  57d  (see  Spasm,  FatiaU  ; 
reux.  S^n  usee  Teiokmikus.  NKrBAL.atA  ort ; 
t«tlre,  574  (see  Spasm  or  tbb  C'ctt%'U'AL  Mt-scu 

Tbsue  metamorphosis,  anomalies  uX,  insi ;  in  i 
im  ;  in  diabetes  mellltus,  97X1. 

Tb«ue,  necrotiis  of.  In  gout,  1*88. 

T<.«-drop  in  i>eroneal  paralysla,  540. 

Tongtie.  atniphy  of,  in  amyotrophic  laterwl  mdttn^ 
tiTrl ;  in  prc»gne^§Klve  bulbar  pamtysis.  69  :  ia  pc» 
gressive  muscular  atrophy,  657. 

Tongue,  injuries  to.  In  epilepsy,  773. 

Tongue,  poralysin  of.  In  acute  bulbar  paraJyikU.  r»W  ; 
In  bulbar  haemorrhage,  OSS  :  lunQateraliin  evitbi*! 
iUBmorrhage,  7^1  ;  In  oomprv«»ion  of  tbtr  mMtnba, 
005 ;  In  embolism  and  thrx>mbaeis  of  the 
arterf.OM. 
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Tongrue,  spasm  of.  578. 

Ton^e,  ulcer  od  the  fnenum  of,  in  whooplngr-coufrh, 
161. 

Tonics  in  scurvy,  WO. 

TonsilliUs,  851  (see  Sou  Throat)  ;  diagnosis  of,  855 ; 
follicular,  858 ;  necrotic,  854 ;  parenchymatous,  858 ; 
treatment  of,  856.  • 

Tonsils,  abscess  of,  858 ;  chronic  hypertrophy  of,  866 ; 
treatment  of,  856  ;  extirpation  of ,  856 ;  in  leukaemia, 
M7  :  in  pseudo-leuksBmia,  058. 

Torpid  habitus,  1000. 

Torticollis,  rheumatic.  574  ;  spastic.  574. 

Touch,  sense  of,  606 ;  condition  of,  619  ;  diminished 
in  the  tongue  in  facial  paralysis,  f50 ;  in  tabes, 
640  ;  test  of,  506. 

Tracheal  catarrh,  146 ;  stenosis,  166. 

Tracheitis,  146. 

Tracheotomy  in  diphtheria,  72 ;  In  oedema  of  the  glot- 
tis, 186 :  in  perichondritis,  185. 

Traction  diverticula  in  the  cesophagus,  861. 

Transfer  in  hysteria,  814. 

Transudation  in  diabetes,  974  :  in  leukasmia,  919. 

Transverse  myelitis,  615.    Bee  Mtsutis. 

Traube's  double  sound  in  aortic  insufficiency,  S80. 

Traumatic  hysteria,  S«>. 

Traumatic  lumbago,  881,  918. 

Traumatic  neurasthenia,  8S1. 

Traumatic  neuroses,  810  ;  cause  of,  831 ;  implication 
of  brain  in,  890  ;  local,  890  ;  origin  of.  after  railway 
accidents,  819  ;  relation  of,  to  hysteria,  881 ;  symp- 
toms of,  819  ;  treatment  of,  880. 

Tremor,  540 ;  alcoholic,  540  ;  In  amyotrophic  lateral 
sclerosis,  651 ;  in  epilepsy,  775 ;  essential,  540 ;  in 
exophthalmic  goitre,  506 ;  hysterical,  541  ;  inten- 
tion, 540 ;  mercurial,  1005 ;  in  multiple  sclerosis, 
689 ;  hi  osteomalacia,  987 ;  in  paralysis  agitans,  784 ; 
senile.  540 ;  in  typhoid  fever,  14. 

Trephining  the  skull  in  cerebral  abscess,  748 ;  in  cere- 
bral tumor,  736;  in  hydatids,  756;  in  meningeal 
hemorrhage,  608 ;  in  pressure  paralysis,  614 ;  in 
traumatic  epilepsy,  777  ;  in  tumors  of  the  cord,  677  ; 
the  vertebral  column  in  injuries  to  the  cord,  607. 

Triceps  paralysis,  565. 

Trichina  spiralis,  181. 

Trichinosis,  181  ;  treatment  of,  188. 

Tricocephalus  dispar,  449. 

Tricuspid  insufficiency,  891 

Trigeminus,  anaesthesia  of,  518 ;  neuroparalytic  oph- 
thalmia in,  513  ;  occlusive  bandage  in,  515 ;  skin  of 
the  face  in,  514  ;  in  tabes,  641. 

Trigeminus,  neuralgia  of,  681 ;  in  compression  of  the 
medulla,  695  ;  in  diabetes,  073 :  diagnosis  of,  582 : 
epileptiform.  522  ;  infra-maxillary,  588 ;  infra-orbi- 
tal, 582 ;  ligature  of  the  carotid  for,  588 :  operative 
treatment  of,  523  :  prognosis  of,  528 ;  supra-orbital, 
522  ;  symptoms  and  course  of,  521 ;  treatment  of, 
582. 

Trigeminus,  paralysis  of.  557 ;  in  bulbar  hsBmorrhage, 
60i  ;  In  progressive  bulbar  paralysis,  687. 

Trigeminus,  spasm  of,  671  ;  treatment  of,  671. 

Trismus,  671  ;  artificial  feeding  In,  573 ;  in  cerebro- 
spinal meningitis.  105  :  in  tetanus,  792 ;  in  tubercu- 
lar meningitis,  706. 

Trochlear  paralysis,  566. 

Trophic  disturbances.  587;   in  arsenical  paralysis, 

671  ;   of  the  bones   and   joints,    589 ;  In   cerebral 

haemorrhage,  735  ;  in  cervico-brachial  neuralgia, 

584  ;  in  cutaneous  anesthesia,  512  ;  in  facial  hemi- 
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atrophy,  504 ;  of  the  hair  and  nails,  580 ;  in  lnter> 
costal  neuralgia,  585  ;  in  median  paralysis,  566 ;  in 
myelitis,  682 ;  in  neuralgia,  517  ;  in  neuritis,  588 ;  in 
occipital  neuralgia,  528  ;  In  paralysis,  588  ;  In  pres- 
sure paralysis  of  the  spinal  cord,  612 ;  in  progresstve 
muscular  atrophy,  655;  in  pseudo  -  hypertrophic 
muscular  paralysis,  660  ;  in  sciatic  paralysis,  560 ; 
of  the  skin,  588 ;  In  spinal  paralysis  of  children, 
669 ;  in  syringomyelia,  678 ;  in  tabes,  644  ;  treatment 
of .  590 ;  hi  trigeminal  ansBSthesia,  514 ;  in  trigemi- 
nal neuralgia,  522. 

Trousseau^s  phenomenon  in  tetany,  790. 

Trousseau's  spots  in  tubercular  meningitis,  706. 

Tubercle  bacIlU,  808  ;  detection  of,  880. 

Tubercula  dolorosa  of  the  peripheral  nerves,  586. 

Tuberculosis,  207.    Bee  also  Miuart  Tdbbrcclosis. 

Tuberculosis  of  the  genlto-urinary  apparatus,  888 ; 
diagnosis  of,  890 ;  prognosis  and  treatment  of,  890. 

Tuberculosis  of  the  intestines,  483 ;  treatment  of,  484. 

Tuberculosis  of  the  larynx,  186 ;  diagnosis  of,  187 ; 
treatment  of,  188. 

Tuberculosis  of  the  lungs,  907 ;  causes  of,  808 ;  com- 
plications of,  218  ;  diagnosis  of,  880  ;  heredity  of, 
211 ;  Uifectiousness  of,  809 ;  local,  818  ;  physical  ex- 
amination in,  821 ;  predisposition  to,  810 ;  prognosis 
of,  880 ;  prophylaxis  of,  881  ;  symptoms  of,  818 ; 
treatment  of,  281. 

Tuberculosis  of  the  peritoneum,  457 ;  of  the  pharynx, 
226  ;  of  the  serous  membranes,  861, 887,  457 ;  of  the 
supra-renal  capsules,  879: 

Turpentine,  inhalations  of,  in  asthma,  ITS ;  in  whoop- 
ing-cough, 168. 

Turpentine,  oil  of,  in  acute  phosphorus  poisoning, 
1006  ;  in  cystitis,  896  ;  in  fcetid  bronchitis,  158  ;  in 
genlto-urinary  tuberculosis,  890 ;  in  sciatica,  587 ; 
hi  tapeworm,  444. 

Turpentine  pipes  in  bronchitis,  154. 

Tussis  oonvuUdva,  160.    See  Whoopino-oottoh. 

Tylosis  of  the  tongue.  846. 

Typhlitis,  418 :  diagnosis  of,  480 ;  prognosis  of,  481 ; 
treatment  of,  481. 

Tsrphoid,  bilious,  85.    See  also  Relapsing  Fbvkr. 

Typhoid  fever.  1 ;  abortive,  18 ;  bacilli  of,  1 ;  baths 
in,  88  ;  in  children,  19  ;  contagiousness  of,  8 ;  in  ttie  ' 
corpulent,  10 ;  diagnosis  of,  80 ;  disinfection  in,  96 ; 
disposition  to,  4 :  in  drunkards,  19 :  immunity 
toward,  4 :  influence  of  age  upon,  4 ;  influence  of 
season  upon,  5 ;  in  old  people.  19 ;  outcry  of  chil- 
[  dren  In,  19  ;  peculiarities  in  the  course  of.  18 ;  period 
of  incubation  of,  5 ;  prodromal  symptoms  of,  5 ; 
prognosis  of,  90 ;  prophylaxis  of,  26 ;  recurrent 
fever-attack  in,  fl :  relapses  of,  19  ;  relapses  of,  du- 
ration of.  19 ;  relapses  of,  frequency  of,  90 ;  sopor 
in  children  In.  19 :  temperature  curve  In,  6  ;  treat- 
ment of,  20  ;  walking.  13. 

Typho-malarial  fever,  98. 

Typhus  abdominaUs,  1  (see  Typhoid  Fevkr);  levissi- 
mus,  18. 

Typhus  exanthematlcus,  28  (see  Typhus  Fxvrr)  ;  le- 
visslmus,  81. 

Tjrphna  fever,  88  ;  contagiousness  of.  29 ;  diagnosis 
of.  81 ;  distinction  of.  from  typhoid  fever,  81  ;  epi- 
demic occurrence  of,  29  ;  immunity  toward,  89  ; 
period  of  incubation  of,  29  :  prodromal  sjrmptoms 
of,  29  :  prognosis  of,  31 ;  treatment  of.  81. 

T>'phu8  recurrens.  31.    See  Relapsikg  Fever. 

Tyrosine  ccj'stals  In  acute  yellow  atrophy  of  the  liver. 
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Uloera,  atheromatous,  982 ;  In  laryni^^  tuberculosis, 
187  ;  tubercular,  318  ;  typhoid,  9. 

Ulnar  paralysis,  666  ;  disturbance  of  function  in,  566; 
traumatic,  S66. 

Umbilical  haemorrhage  In  relation  to  hnmophilia,  964. 

Umbilical  vein.  Inflammation  of,  in  the  new-bom,  600. 

Unilateral  lesion  of  the  spinal  cord,  688. 

Upper  extremities,  thickening  and  deformity  of,  in 
rachitis,  988. 

Ureemla,  889 ;  chronic,  881  ;  in  contracted  kidney, 
861 ;  duration  of ,  888  ;  hi  gout,  988 ;  origin  of,  880  ; 
in  scarlet  fever,  48 ;  termination  of ,  884  ;  in  yellow 
fever,  108. 

Urates  hi  gout,  988. 

Urea,  deposit  of,  on  the  skin  in  mraemia,  888 ;  in  diar 
betes  insipidus,  988 ;  in  diabetes  mellitus,  969. 

Ureter,  obstruction  of,  in  relation  to  hydronephrosis, 
890. 

Ureteritis,  881. 

Urethan  in  neurasthenia,  819. 

Urethra,  stricture  of.  In  hydronephrosis,  691. 

Urethral  crises  in  tabes,  644. 

Uric  acid,  in  chorea,  780  :  in  diabetes,  969  ;  in  gout, 
968 ;  in  relation  to  contracted  kidney,  868. 

Urinary  casts  in  renal  disease,  888. 

Urinary  passages,  parasites  of,  874. 

Urinary  tests,  BOttger's,  968 ;  with  chloroform.  467 ; 
in  diabetes  melUtus,  968 ;  Fehllng's,  968  ;  with  fer- 
ric chloride,  for  acetone,  970 ;  OmeOn's,  467 ;  heat, 
884  ;  Moore's,  968 ;  with  thread  in  gout,  990 ;  Trom- 
mer's,  968. 

Urine,  in  acute  yellow  atrophy  of  the  liver,  487 ; 
amount  of,  in  diabetes  insipidus,  988 ;  amount  of, 
in  diabetes  mellitus,  967 ;  in  amyloid  kidney,  866 ; 
in  ansemia.  984  ;  in  cancer  of  the  stomach,  894  ;  in 
cerebral  hemorrhage,  789 ;  in  chlorosis,  985 ;  in 
chorea,  788 ;  in  chyluria,  875 ;  in  cirrhosis  of  the 
liver,  481  ;  in  contracted  kidney,  868 ;  in  cystitis, 
894  ;  in  diabetes  insipidus,  982;  in  diabetes  mellitus, 
966  ;  in  diphtheria,  70  ;  in  epilepsy,  778  ;  in  erysipe- 
las, 64  ;  In  functional  diseases  of  the  spinal  cord, 
606  ;  in  gastric  catarrh,  879  :  in  genlto-urinary  tu- 
berculosis, 889  ;  in  gout,  986  :  in  ha>nioglobin«Bmia, 
954;  in  hydronephrosis,  893;  in  injuries  of  the 
spinal  cord,  607  :  in  jaundice,  467 ;  in  leukaemia, 
949  ;  in  malaria,  94 ;  in  meningeal  htemorrhage, 
603:  in  meningitis,  701.  7ft');  In  myelitis,  621  ;  in 
nephritis,  841.  H52  ;  in  osteomalacia.  972  ;  in  passive 
congestion  of  the  kidney,  871 ;  in  pernicious  anw- 
mia,  942  :  in  pneumonia.  197  ;  in  pressure  paralysis 
of  the  spinal  cord,  613  ;  in  pseudo-leukiemia,  952  ; 
in  pyelitis,  882 ;  in  pylephlebitis,  .V)!  ;  in  rachitis, 
924  ;  in  renal  dLseases,  823  ;  in  renal  tumors,  878  :  in 
scarlet  fever,  41  ;  in  small-pox,  66  ;  in  spinal  men- 
ingitis, 600  ;  in  spinal  paralysis  of  children,  669  ;  in 
tabea,  643  :  in  tetanus,  793  ;  In  typhoid  fever.  17  :  In 
typhus  fever,  30  ;  in  ulcer  of  the  stomach,  387  ;  in 
unilateral  lesion  of  the  spinal  cord,  684  ;  in  whoop- 
ing-couRh,  161  :  in  yellow  fever,  102. 

Urticaria  In  articular  rheumatism.  904;  in  erysipelas, 
64  ;  in  exophthalmic  goitre,  59r  ;  in  ho^moglobina;- 
mia,  954  ;  in  jaundice.  465  :  in  neuralgia,  517  ;  in 
pneumonia,  198  ;  in  scarlet  fever,  41. 

Uterine  neuralf^ia.  528. 

Uva  ursa  in  nephritis,  848. 

Vaccination,  .58. 

Vagus  paralysis  in  relation  to  tachycardia,  321. 


Valerian  hi  diabetes  insipidus,  964  ;  in  epilepsy,  778 ; 
hi  hysteria,  818. 

Valvular  disease  of  the  heart,  280. 

Varicella,  60 ;  period  of  Incubation  of,  (SO ;  progaoeia 
of,  61 ;  treatment  of,  61. 

Variola,  68  (see  Small-pox)  ;  hsBmorrha^ca  pnatulo- 
sa,  57  ;  vaccina,  68  ;,vera,  68. 

Varioloid,  64.    See  Small-pox. 

Variolois  miliaris,  66 ;  verrucosa,  65. 

Vaso-motor  disturbances,  687 ;  in  bulbar  haemor- 
rhage, 698 ;  in  cerebral  hemorrhage,  735  ;  In  cere- 
bral hyperemia,  710;  in  oervioo-brachial  neuralgia, 
686  ;  in  epilepsy,  778 ;  hi  exophthalmic  goitre,  586 ; 
In  hemicrania,  SOS ;  in  hysteria,  804  ;  in  intercostal 
neuralgia,  625  ;  in  myelitis,  688  ;  in  neuralgia,  617 ; 
In  neuritis,  563 ;  in  occipital  neiuralgia,  623  ;  in  pa- 
ralysis, 689  ;  in  progressive  bulbar  paraljste,  667  ; 
In  progressive  muscular  atrophy,  667 ;  in  sciatic 
paralysis,  669 ;  in  spinal  neurasthenia.  006 ;  symp- 
toms of,  687  ;  in  trigeminal  neuralgia,  621. 

Vaso-motor  paralysis,  667 ;  redness  of  the  skin  with 
heightened  temperature  In,  687;  in  unilateral  lesion 
of  the  spinal  cord,  684. 

Vaso-motor  spasm,  588 ;  relation  of,  to  spontaneous 
symmetrical  gangrene,  568 ;  relation  of,  to  sdero 
derma,  688  ;  symptoms  of,  568. 

Veal,  diseased,  as  a  cause  of  typhoid  fever,  8. 

Vegetable  acids  in  scurvy,  060. 

Veins,  diastolic  collapse  of,  in  obliteration  of  the 
pericardial  cavity,  886. 

Venesection.    See  Blood-lbttiko. 

Venous  murmurs,  anemic,  088,  085  ;  in  leukemia. 
949. 

Venous  pulse,  878. 

Venous  stasis,  890. 

Veratrine  in  pneumonia.  906. 

Vermiform  process  in  relation  to  intestinal  obstruc- 
tion, 483. 

Vertebral  column  in  arthritis  deformans,  914  ;  in 
cerebro-spinal  meningitis,  105 ;  in  osteomalacia, 
026  ;  in  rachitis.  928. 

Vertigo  ab  aure  iBPsa,  769  ;  a  stomacho  Iieso,  379. 

Vertigo  in  anemia,  933  ;  in  bulbar  hemorrhage.  081 ; 
in  cerebellar  disease,  733 ;  In  cerebellar  tumor, 
763  ;  in  cerebral  abscess,  742  ;  in  cerebral  hemor- 
rhage, 728 ;  in  cerebral  tumor.  750 ;  in  chlorosis, 
985  :  in  compr(>8sion  of  the  medulla.  605  ;  in  epilep- 
sy, 772 ;  in  insolation,  746  :  in  leukemia,  M9 ;  in 
M^ni^re's  dis(.>nse,  769  ;  in  multiple  sclert^is.  630  ; 
in  neurasthenia,  816  ;  1^  oculo-motor  paralysis.  556; 
in  pernicious  anemia,  941 ;  in  purulent  meningitis, 
700. 

Vesical.    See  Bladder. 

Vesicatory.    See  Blister. 

Villous  cancer  in  the  bladder,  807. 

Violin-player's  cramp,  579. 

Vision,  field  of.  in  hysteria.  801. 

Vocal  cords,  paralysis  of.  In  diphtheria,  70  :  in  hyste- 
ria. 803 ;  in  mediastinal  tumor,  878  ;  in  pericarditis, 
825. 

V^ocal  fremitus  in  pleurisy,  860,  %3 ;  in  pneumonia. 
195  ;  in  pneumothorax.  269. 

Volume,  increased,  of  the  lungs,  175. 

Vomiting  in  acute  yellow  atrophy  of  the  liver,  486 ; 
in  Addison's  disease.  880  ;  in  anemia,  983  ;  in  can- 
cer of  the  stomach,  892  ;  in  cerebellar  disease,  724  ; 
in  cerebral  abscess,  742 ;  in  cerebral  anemia,  TOO ; 
in  cerebral  hemorrhage,  780 ;  in  cerebral  tumor. 
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750 ;  in  cholera,  8B ;  in  cholera  morbiM,  411 ;  in 
compression  of  the  medulla,  086 ;  in  dilatation  of 
the  stomach,  897 ;  in  dysentery,  79 ;  in  erysipelas, 
64  ;  in  exophthalmic  goitre,  597;  in  gastric  catarrh, 
87S  ;  in  heematoma  of  the  dura,  087 ;  in  hsemoglo- 
binsBmia,  964 ;  in  hemicrauia,  698 ;  in  hepatic  colic, 
472:  in  hepatitis,  447;  in  intestinal  obstruction, 
485 ;  in  Mdnidre's  disease,  709  ;  in  meningitis,  104, 
701,  705  ;  in  miliary  tuberculosis,  289  ;  morning,  of 
drunkards,  870 ;  in  nephritis,  843,  654  ;  in  nephro- 
lithiasis, 8H0  ;  in  nervous  aflTections  of  the  stomach, 
400 ;  in  peritonitis,  454, 456  ;  in  pleurisy,  257 ;  in 
pneumonia,  197 ;  in  phthisis,  227  ;  in  pulmonary 
gangrene,  243 ;  in  pylephlebitis,  601 ;  in  scarlet 
fever,  87  ;  in  small-pox,  58  ;  in  tape-worm,  443  ;  in 
thermic  fever,  747 ;  in  typhlitis,  419 ;  in  iyphoid 
fever,  10, 11 ;  in  typhus  fever,  29  ;  in  ulcer  of  the 
stomach,  880 ;  in  uraemia,  882 ;  in  whooping-cough, 
161  ;  in  yellow  fever,  102. 

Voracity  in  tape-worm,  448. 

Vox  choleraica,  86. 

Warmth,  feeling  of,  increased  in  paralysis  agitans, 

780. 
Water  cancer,  847. 
Water  cushions  In  myelitis,  087. 
Water-pipe  sound  in  open  pneumothorax,  270. 
Waxy  kidney,  804.    See  Amyloid. 
Weakened  heart,  312. 
Weeping  spasms,  577  ;  in  hysteria,  807. 
Wet-nurse,  milk  of,  415. 
Whip-worm,  449. 
Whoophig-cough,  100 ;  catarrhal  stage  in,  100;  con- 


tagiousness of,  100 ;  convulsive  stage  in,  100 ;  diag. 

nosis  of,  102 ;  prognosis  of,  102 ;  sequelaa  of,  102  ; 

treatment  of,  162. 
Williams's  tracheal  tone  in  pleuritic  effusion,  280. 
Wine  in  cholera  morbus,  412  :  in  typhoid  fever,  22. 
Word-deafness,  718 ;  in  absoeraes  of  the  temporal 

lobes,  748. 
Worm  abscess,  440. 
Worms,  intesthial,  440. 
Writer^s  cramp,  577  ;  diagnosis  of,  578;  Nussbaum's 

bracelet  for,  579 ;   origin  of,  578  ;   paralytic,  678 ; 

prognosis  of,  578  ;  spastic,  678  ;  symptoms  of,  578 ; 

treatment  of,  578 ;  tremulous,  578. 

Xanthelasma  in  jaundice,  405. 
Xanthine  calculi  in  nephrolithiasis,  886. 

Yawning  In  paroxysmal  hjemoglobinflemia,  854. 

Yawning  spasm,  677. 

Yellow  fever,  100 :  black  vomit  in.  102  ;  causes  of, 
100 ;  contagiousness  of,  101 ;  diagnosis  of,  102 ;  epi- 
demic character  of,  100 ;  pathology  of,  101 ;  prog- 
nosis of,  102 ;  symptoms  and  cause  of,  101 ;  treat- 
ment of,  102. 

Zinc,  oxide  of,  in  chorea,  788 ;  in  epilepsy,  778 ;  in 

facial  spasm,  578. 
Zinc  paralysis,  571. 
Zinc,  poisoning  from,  1006. 
Zinc,  sulphate  of,  in  angina  pectoris,  819 ;  in  gastric 

catarrh,  882. 
Zinc,  valerianate  of,  in  chorea,  788 ;  in  hiccough,  577 ; 

in  spasm  of  the  cervical  muscles,  676 ;  in  trigeminal 

spasm,  672. 


THE    END. 
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